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Pegepar

Otuer 222 c., 116 puc., 10 Ta6:1., 209 HCTOYHUKOB.

I'EOJIOI'O-I'EODPU3NYECKHNE NHOOPMAIMOHHO-NU3MEPUTEJIBHBIE
CUCTEMBI, ['EOJIOTMYECKUE CTPYKTYVYPHLI, BYJIKAHUYECKUE
ITIOCTPOMKH, OJIIIONTHO-MAT'MATUYECKHUE CUCTEMBI,

MATMATUYECKASI KAMEPA, MATMATUYECKUI OYAI, IIOTOKM
BEIIECTBA U DHEPI'MU, KATACTPO®UYECKUE ITPOLECCHI

[{enp HACTOAIIMX HUCCIEAOBAHUN — HAMETHUTH IIyTHU MOCTPOCHHS U MOCTApPAThCS
co3/1aTh (DEHOMEHOJIOTHYECKYIO TEOPHUIO MOJATOTOBKU TEKTOHHUYECKOT'O 3€MIIETPSICEHUS
U TEM CaMbIM KOHCTPYKTHMBHO MOKa3aTh; YTO MHOTME M3 CYHIECTBYIOIIMX CErOAHS
TPYAHOCTEW MPEOJOTUMBI, © YTO MPOLECC MOATOTOBKM KOHKPETHOTO 3€MJIIETPSCEHUS
KaK HEKOTOPOTO SBJIEHHS B 36MHOW KOPE MPOJIMBAET CBET U HA CBOMCTBA CaMOU 36MHOMU
KOpBI B €CTECTBEHHOM 3aJIETAHUU.
[lepen xkpynHBIMU 3eMIIETPSICEHUSMH B 30HE (opMUpOBaHUs OyAyIlIero oyara M Ha
yaaJeHUuu ynaetrcs HaOloJaTh «aHOMallbHbIE» reo(U3UYECKHEe BO3MYIIECHUS Pa3HOU
npupobl (TpaBUTAIMOHHBIE, CEHCMHYECKHE, 3JIEKTPOMArHUTHBIE U Jp.), KOTOpPBIE
TPAKTYIOTCS  KaK  MPEJBECTHUKH  TOTOBSIIEroCs  CEUCMHYECKOTO0  COOBITHUS
(3emuieTpsicenusi). B psnme ciaydaeB MHOTME U3 HAOMIOJAIOMIMXCS aHOMAaIbHBIX
reopu3M4ecKux  SABJICHUN  (DUKCUPYIOTCS  anmapaTypHbIMM  KOMIUIEKCAaMHU  Ha
3HAYUTENBHBIX YAATCHUAX OT (OPMUPYIOMIEHCS SMULIEHTPATIBHON 30HBI.
OCHOBHOE YHCIO 3€MJIETPACEHUN PEATU3YIOTCS 4Yepe3 pa3pylIeHHWE TOPHBIX MOPO/I,
HayWHas C paspyuieHus nopox B odaroBod 30He. [losromMy B 3amaue mporHosa
MEPBOCTENIEHHOE 3HAYEHUE OTBOAUTCA M3YUYEHHIO MPOLIECCOB MOJATOTOBKU Pa3pyLICHUS
u MoHutopuHra. Ilpum wuszyueHunm mnpoueccoB pa3pylleHus oO0pas3loB pPa3IUYHBIX
MaTepuasioB B  JA0OpAaTOPHBIX  YCJIOBHUSAX, a TaKXKe aHajdu3 pa3pylICHUs
KPYITHOMACIITAOHBIX TPUPOIHBIX 00pa30BaHUN MPU 3EMIIETPSICEHUSIX BBISIBIICHBI 00IIIHE
3aKOHOMEPHOCTH.

HexoTopbie reodusnyeckue TMojasi MOTYT HCHBITHIBATh BIIMSHUE IPOILIECCOB

PACKPBITUA MUKPOTPCIINH. B JaCTHOCTHU, CCTCCTBCHHO OKUATh YBCIIMYCHUC ra3oBOM U



(barouaHOM MPOHUIIAEMOCTH 00JIaCTel 36MHOM KOpBI, B KOTOPBIX MPOUCXOAUT 3TOT
nporecc. IloaTomy ymaercs HaOm0AaTh HW3MEHEHUST YPOBHEH TPYHTOBBIX BOJ,
YBEJIMYEHNE HMHTEHCHUBHOCTH Ta30BbBIX IIOTOKOB, MW3MEHEHUS AJIECKTPUUYECKOTO
CONPOTUBIICHUA W PAN JAPYTMX BO3MYIIEHUWWA HA 3Tale€ MOATOTOBKHA CEHCMHUYECKOTO
coObITUs. PasymiioTHeHHe MOpPOJI 3a CYET YBEIUYEHUS] CYMMapHOro oObeMa TPEIIvH B
CBOIO O4Yepe/ib 00YyCIIaBIMBAET MOSIBICHUE JOKAJIbHBIX aHOMAJIMN TPaBUTALIMOHHOTO U
AJIEKTPUYECKOTO TOJIEH TaM, TJ€ IMOJ€ JIOKAJbHBIX TEKTOHUYECKHUX HaNpsKEHUN
BBI3BIBAET aKTUBU3AIMIO MIPOIiecca TPEIMHOOOpa30BaHUsI.

[Ipy wu3ydyeHHM pPa3IMYHBIX TOPHBIX TOPOJ, CJATAIOIIUNX BEPXHIOD YaCTh

nutocdepsbl, oOpaiiaet Ha ceOsi BHUMaHUE UX HEOJHOPOTHOCTh — MOPOIbI CIOKEHBI U3
pa3zHOMAacIITaOHBIX OTJIENBHOCTEH, KOTOPhIE 3a4acTyl0 OTJIMYAIOTCA MO XUMUYECKOMY
COCTaBy M OOJagaloT pa3IuYHBIMH (PU3HMUYECKUMHU CBONCTBaMU. BHHMaTenbHOE
U3YUYCHHE CTPYKTYpPHI OTIENbHOCTEH (OJIOKOB) MOKA3bIBA€T, UTO OHU NPOHHU3AHBI IO
BCEMY O00BEMY CHCTEMaMM TpEHIMH. OTO HACTOJBKO XapaKTepHas OCOOEHHOCTHb
peabHOM T€OJIOTUYECKOU CPEAbL, UTO HE YUUTHIBATH €€ MPOCTO HEBO3MOKHO. 1 Tem He
MEHEe, MPU ONHCAHUU TMOJOOHBIX CTPYKTYp TeOo(PHU3UKH O CUX MOp OMUPAIOTCS B
OCHOBHOM Ha IMPEJACTABIICHUS KJIACCHUYECKOW T€OMEXAHUKH, KOTOpas ONEpUpyEeT B
OCHOBHOM CO CIUIOIITHOM CPEIOM.
CornacHO COBpPEMEHHBIM MpPEACTABICHUSIM peajbHasi HEOAHOpPOJHAas Teoduznueckas
cpena MOXKET OBITh MPEACTABICHA C TPUEMIIEMOM JIJIsl MPAKTUKU TOYHOCTHIO HEKOTOPOU
MOJIEIBHON CTPYKTYpO#l, KOoTOpasi oO0JaJaeT TaKMMH K€ pEeaKIUsIMH Ha BHEIIHHE
BO3JCHUCTBUS.

Jlokanuzanusa o4aroB 3eMIJIETPSICCHUM B 30HAX Pa3ioOMOB, YKa3bIBa€T HA TO, YTO
MMEHHO pa3apo0JE€HHOCTh, KyCKOBAaTOCTh TOPHOM MOPOJbI, HAIMUKUE B HEW OOJIBIIOTrO
KOJIMYECTBA TPEIIUH U (IIOUIOB, IPEBPAIIAET FeOJIOTHYECKYIO CPEy B CBOCOOPa3HYIO
TETEPOTEHHYIO  CTPYKTYpy H  ABJISETCS OJHUM U3  YCIOBHM  MOBBIIICHHS
ASHEPreTUYECKOro TMOTEHIHala Cpelbl B HEKOTOPOM OTPAHMYEHHOM 00BbeMe
auTocepsbl, 4TO B CBOIO OU€pe/b MPUBOJIUT K BOSHUKHOBEHUIO MPEAPACTIONIOKEHHOCTH

TaKOI'0 PeTHOHA K CEMCMHYECKON aKTUBHOCTH.



OcBoOOXkAeHUE YyOPYroil SHEPTrUU B Pa3IOMHO-OJIOKOBOM Cpelie MPOUCXOJIUT B
MOMEHT IPEOJIOJIEHUS CUJI TPEHUS UMEHHO B MECTaX B3aMMHBIX KOHTAaKTOB OT/EJIbHBIX
OJIOKOB, B CTPYKTyp€ KOTOPBIX YJaeTcsl BBIACIUTH AWJIATAHCHBIE OOpa3OBaHUA,
KOTOpbI€  CIOCOOHBI ~ HAaKalIUBaTh  dAJEKTPOCTAaTHUUECKUE  3apsabl U 3aTeM
B3aMMOJICHCTBOBATh MEXIY COOOW Ha JTare pa3BUTUSI CEHCMUUYECKOTO COOBITHSA. JTU
B3aMMOJICHCTBUS, KaK TOKAa3bIBAIOT JAHHBIE HATYPHBIX HAONIOJEHUN, U OMPEACIISIOT
YCJOBUS T€HEpallUK, U YPOBHH U3Ty4aeMbIX re0(hU3nyecKuX MoJiei B 30HE MOJIrOTOBKU
Oynyuie ceicMrU4ecKoi KaTacTpo(bl (3EMIIECTPSICEHHUS).

Ecth Bce ocHOBaHus mojaraTh, 4TO 3J€Ch OCHOBHAsl pOJb JOJDKHA OBITh OTBEJCHA
PE30HAHCHBIM OCOOEHHOCTSIM T'€OJIOTUYECKOU Cpellbl BMECTE MOATOTOBKE U Pa3BUTHUS
JaHHOT'O CEMICMUYECKOTO COOBITHS.

B Hacrosimee Bpemss Ha ceBepHoM KaBkaze (YHKIIMOHUPYIOT YETHIpE
MOJTHOMACIITa0HBIX Teo(PU3nUecKux JTadOpaTopuu, KOTOphIE BOILIM B COCTaB
CeBepokaBKa3Cckoil reou3nuecKoi 00cepBaTOPHH.

[lonyuaemble B pe3ylbTaTe HaAOMIOACHUNW HAKCHEPUMEHTAJbHBIE JaHHBIE
MO3BOJISIIOT ~ UCCIIEIOBATh TOHKYIO CTPYKTYPY XapaKTEPHBIX BOJHOBBIX (PopMm
pa3zHOMAacIITaOHBIX BO3MYIIEHUHN (MOTEHIIMATBHBIX MPEIBECTHUKOB), BBIJICTICHHBIX MPH
aHaJgu3€ OTIEIbHBIX CEHCMHUUYECKUX COOBITUH, KOTOphIE MPOU3OILUIA B paiioHe
OnpOpyCcCKOW BYJIKaHUYECKON 00J1aCTH.

B nacTosiiiee BpeMs IIaHUPYETCsl CO3/IaHUE CIEIUATU3UPOBAHHBIX AITOPUTMOB
U TpOorpaMm, KOTOpbIE MO3BOJST aBTOMATH3UPOBATh 3TOT mpoiecc. OAHAKO, ydyacTue
YUYEHOTO-UCCIeIoBaTeNsl B paboTax MO aHAIN3y TOHKOW CTPYKTYpPhl T€OMArHUTHOU U
ceiicMrUecKor HH(pOpMAaIUU, OCTaeTcsl 00s13aTeNbHbIM. J[elo B TOM, YTO MOJIy4eHUE
VHUKAQJIbHBIX HAyYHBIX pE3YyJbTaTOB, CBSI3aHO HE TOJBKO C aHAJU30M JaHHBIX
HAaTypHOTO OHKCHEPUMEHTa, HO JTOT mMpolecc TpeOyeT OJAHOBPEMEHHO H3yudaTh H
reojoro-reo(pu3n4eckue OCOOEHHOCTH PEruoHa. YCTaHOBJIEHO, YTO TIJyOHHBI
3aJieTaHusl oyara W psJ APYTUX TEOJOTHMUYECKUX OCOOCHHOCTEH MOTYT SBUTHCA
omnpenensaouuMu. B mpoiiecce n3ydeHus 3TUX CIOKHBIX SIBIICHUH KeNaTelbHO YyUeCTbh,
110 BO3MOKHOCTH, BCE OCHOBHBIE OCOOCHHOCTH CTPOCHUSI PETMOHA U €TI0 Fe0JIOTHYECKUX

OTZIENIbHOCTEM, YYaCTBYIOIIMX MPSMBIM WJIM KOCBEHHBIM 00pa3oM B (OpPMUPOBAHUU



oOpa3a aHOMaJbHOTO BO3MYIIEHUS HA BCEX OJTamax pa3BUTHS, BKIIOYAs:
MOATOTOBUTEIIbHBIN MEPUOJI, MOMEHT yAapa U moclie/le CeUCMUYECKOT0 COOBITHS.

CornacHO COBpPEMEHHBIM TIPEJICTABICHHUSAM pa3Mepbl MarMaTHUYEeCKUX OYaroB
BYJKAHOB IIEHTPAJIBHOTO THUIA JOJKHBI TPaHCPOPMHUPOBATHCA BO BPEMEHU. ITO
ompenenseTcss B NEPBYIO ouepeb HM3MEHEHHEM BO BPEMEHHM pacxojla MaHTUUHOU
MarmMbl B TE€UECHHME XWU3HU ByJlkaHudyeckoro neHrtpa [C.A. ®emoroB u ap., 1991].
MHorouuciieHHble HAOMIOACHUSI TO3BOJIMIIM BBISIBUTH HHTEPECHYIO OCOOCHHOCTH: B
OOJIBIIMHCTBE BCTPEYAIOIIMXCSI CIIy4aeB pacxoJi MarMbl IOCTENEHHO 3aryxaer. B
HayaJbHOM CTaIUU PA3BUTHUS BYJKAHUYECKOTO IIEHTPA U €r0 MarMaTUYeCKOU CUCTEMBI
MIPOUCXOJIUT TUIABJIEHUE MOPOJ KOPhI BOKPYT MUTAIOIIET0 KaHalla M POCT 04aroB. 3aTeM
YCTAaHABJIMBAETCS PABHOBECHUE MEXKAY ITOTOKOM TeIla, MPUHOCUMOTO TIyOMHHOM
MarmMowu, ¥ MOTepsIMU TEIJIa Yyepe3 CTCHKM MarMaTHYeCKHX O4aroB M KaHajiaoB. B aToi
CTaJMy MarMaTU4YeCKUe OYaru UMEIT BeChMa YCTOWUYMBBIE U MAaKCUMAaJbHbBIE pa3Mephl,
XapakTepHbIE JJIsI 3TOr0 MEePUoJa KU3HU BYJIKaHA. 3aTe€M MPU YMEHBUICHUHM Pacxoja
MarmMbl HAYMHAETCS MEIJICHHOE OCTBHIBAHHWE OYaroB, KPHCTAJUIU3AIlMsS HAXOISAIIETOCS B
HUX pacIljlaBa M COKpaIleHHe pa3MepOB OCTHIBAIOIINX MarMaTHUYEeCKUX Kamep M 04aroB
[C.A. ®enoToB u ap., 1991].
XapakTepHble JIsl BYJKAHUYECKOUW JesTeTbHOCTA BHIOPOCHI Ta30B U APYTUX MPOIYKTOB
MPUBOJAT K TEHEpallMM aKyCTUYECKUX BOJIH B IIMPOKOM JMAra3oHE 4acTOT, B TOM
Yucjae M YJApHBIX BOJH B OKPECTHOCTH KpaTepa. AKYCTUYECKHE BOJIHBI
paclpoOCTpaHSIOTCS HA  3HAYUTENbHBIE  PACCTOSIHUSA, MO3TOMY  HCCIEIOBaHUE
0COOEHHOCTEM TeHepalMd W PaACIpOCTPAHEHUS TaKUX BOJH MOXKET CHOCOOCTBOBATH
Pa3BUTHIO JUCTAHIIMOHHBIX METOJIOB HAOJIIOJEHUS 32 BYJKAHUYECKOW aKTMBHOCTHIO, a
TaK)Ke MPOTHO3UPOBATH CIIEHAPHUH PA3BUTUS U3BEPIKCHHUS.

OOBIYHO BYJIKAHMYECKOE W3BEPIKEHHE MPEJCTABIACTCS HAaM B BHJIE OTPOMHBIX

Ty4 Tmemia, 3acTWIAIIMX HEO0O 10 TOPU30HTA, JUOO MOTOKOB KUIKOW JIaBHI,
ckuraroiei Bce Ha cBoeM myTtu. OHaKO €CTh TUXUE BYJKaHBI, U3 JKepjla KOTOPHIX, KaK
nmacta u3 TIOOWKA, BBIJIABIMBACTCA OYCHb BSI3Kas, IOYTH 3aKPHUCTALIM30BABIIASICS
MarMa. Takue U3BEPKEHUS HA3BIBAIOT OKCTPY3UBHBIMH, a UX MOPOAYKTHl -

9KCTPY3UBHBIMH, NJIN JIABOBBIMHU, KYIIOJIaAMU.



Kazanock Obl, m0100HbBIE U3BEPKEHUS HE MPEICTABISAIOT HUKAKONH OMACHOCTH JIJIs
HACEJICHUS M MO3TOMY HX HW3YUYEHUE W MOHUTOPHUHI HOCHT YHCTO aKaJeMUYECKUU
unrepec. Oanako 310 He Tak. Hemuorum Oonee 100 ner Ha3zan MeJIEHHBIM pocCT
JaBOBOro KymnoJsia BylkaHa Montanb-Ilene na o. Maprtunuka B Kapubckom mope
MpepBaJICs MOIIHBIM HANpPAaBICHHBIM B3PBIBOM, MOPOAWBIIMM PACKAJICHHYIO JIaBUHY,
CKATHBIIYIOCSI CO CKJIOHa co ckopocThio Oonee 60 km/4. T'opon Cen-Ilbep Obin
pa3pylieH B cuuTaHHble MUHYTBL. 13 30 ThIC. )kuTENen ynenenu Toabko 1Boe. OgHOro
W3 HUX CIIACJIM TOJICTBIE CTEHBI MECTHOM TIOPHMBL.

['opsuve naBuHBI, oOpasyromuecs MOpu OOPYIIEHWU JIABOBBIX KYIIOJOB,
HA3bIBAIOTCS MHUPOKIACTUYECKUMHU TOTOKaMu. OHM HECYT OrPOMHOE KOJIMYECTBO
pa3apoOJIEeHHOr0 Marepualia, OT TOHKOTO IMemia 10 (PparMeHTOB pa3MeEpPOM C JOM.
Takue MOTOKU CONMPOBOXKIAKOT MPAKTUYECKH BCE IKCTPY3UBHBIE U3BEPKEHUS, OTOJIHSIS
€XKEroJIH0 CIUCOK uX XepTB. MHOrAa oOpylIMBIIMICS KyHoJl OOHAaXKaeT MOJBOISALIUN
KaHal BYyJIKaHa, B KOTOPOM MOJl OOJBIIMM JaBICHUEM HAaXOIUTCA OTHOCHUTEIHHO
MOJBM)KHAsI, Ta30HACHIIICHHAs Marma. loraa M3BEpKEHHE NEPEXOAUT BO B3PBIBHYIO
(PKCIUTO3UBHYIO) CTAJIMI0, CKOPOCTh MPOAYKTOB M 30HA IMOPAXEHUS BO3pPACTAIOT Ha
nopsaaku. Hampumep, Ha ByskaHe bespimsanHbii Ha Kamuarke B 1956 1. mocrme
HECKOJIbKMX MECSILEB POCTa KyIoja MPOU30ILIO OJHO U3 KPYMHEWIINX 3KCIUIO3UBHBIX
M3BEPIKEHUI MPOIIIOTO BEKa, B PE3yJIbTaTe KOTOPOTO OBLIO BHIOPOLIEHO OKOTO 4 KM
paznpobsenHoro marepuana. [lomoOHas cMeHa pexMMOB HaOIOaNach Ha BYJKaHAX
[uBenyuy nHa Kamuatke, Mayntr Cent Xenenc (CHIA), Mayntr VYHzen (Smnonus),
Mepanu (MUugoHe3us1) u MHOTHX Apyrux. UMEHHO MOATOMY HM3y4YeHHE U MOHUTOPHUHT
AKTUBHBIX JIAaBOBBIX KYIIOJIOB - OJHA W3 NPUOPUTETHBIX 3aJa4 COBPEMEHHOU
BYJIKAHOJIOTMU. B Hame Bpemsi NMPOUCXOIUT AKTHUBHBIA POCT KYNOJIOB Ha BYJIKAHAX
[uBenyu u be3pimsiuubiil, Maynt Cent Xenenc, Cantesaruto B I'Batremane, Cydpuep
Xwuin3 Ha 0.MouTtceppat B KapubckoM Mope U HEKOTOPBIX JIPYTHX.

OLEeHKN CKOPOCTEN COBPEMEHHBIX TEKTOHUYECKUX JIBUKECHUN OTIEIBHBIX TOUEK
Ha Tepputopun CeBepHoro Kapkaza, BKJIIOUas BYJIKaHMUYECKYIO MOCTPOMKY DnnOpyca,
ObUT0 TIpoBeAeHO no naHHbIM CeBepo-KaBkazckoll permoHalbHOM CETH CTallMOHAPHBIX

cranuuit HaOmogeHus cnyTHUKOB GPS/TJIOHACC. IlonydeHsl psiibl pEeKHUMHBIX



HaOmonennit cnyTHUKOB GPS/IJTIOHACC Ha AeHCTBYIOMIMX CTAIIMOHAPHBIX CTAHIIMSIIX
CeBepo-KaBkasckoil  permoHanmbHOM  ceth: «Tepckonm», palloH  BYJKaHHUYECKO
noctpoiiku, kon cranuuun TRSK), «KucnoBomck» (kox cranuuu KISL) wu
«BmanukaBka3z» (kox crtaHmuu VLAD). Craamuu TRSK um KISL BximroueHsl B
[NocynapcTBeHHy0 cnyk0y BpeMeHU, YaCTOThl U ONpPEEICHUS MapaMeTPOB BpallCHUS
3emnu (I'CBY).

B mpoiiecce BBIMOTHEHUS] MPOEKTa BBIMOJHEH aHAIU3 COBPEMEHHOIO BBIHOCA
TeIIa YIIEKUCIBbIMA UCTOYHUKaMU [Ipuanb0pychs, 4TO OTpa)kaeT akTUBHOE COCTOSIHUE
MarMaTHueckux CTpykTyp. I[lokazaHo, 4To cpeau TemiaoBeIX aHoManuii CeBepHOro
KaBkaza Ha mepBbIil TUIaH BBICTYMAET pailoH DIbOPYCCKOr0 BYJKAHUYECKOTO IIEHTpA,
TaK KaK DIb0pyC SABIAETCS ACHCTBYIOIINM BYJIKAaHOM B COCTOSIHUU TTOKOSI.

[Ipy mnpoAoKEeHUH HATypHBIX HAOMIOJCHUN MPOBOAWINCH PabOTHl MO
pacIIMpeHUI0 U3MEPUTEIBHON 0a3bl CeBepoKaBKa3CcKkoi reou3ndecko o0CepBaTOPUH.
B cocrae YCY KI'OUUC mnpousBenaeHa yYCTaHOBKA KOMIUIEKCA TI'€OPU3NYECKHX
npubopoB Ha 0Oa3e HOBOM JabOpaTOpUM, pPa3BEPHYTOM YYACTHUKAMHU TMPOEKTa B
BepxoBbsix KyOanu. Takum o00pa3om, MpoOJoJKEHBI PabOTHI MO HApaIllMBAaHUIO CETH
CTAaHLIMM Ha pPa3IUYHOM VyAaJIEHUU OT BYJIKAHMYECKOW TMOCTpoiiku Onpdpyca -
BEPOSTHOTO SMUIEHTPA T'€OJIMHAMUYECKUX COOBITUH B peruoHe. B HacTosiiee Bpems
UIET OTJIaJKa BCEro HWH()POPMAIMOHHO-U3MEPUTEIBHOTO KOMILIEKCAa C  IEJbI0
OCYIIIECTBJICHUSI HETIPEPHIBHOI'O MOHUTOPUHTA T€O(PU3UUECKUX MTPOIIECCOB B PETHOHE.

JlanpHelee pacuiupeHue (poHTa HaydHBIX padOT Mo mpodiieMe B IEIOM U
Pa3BUTUU COOTBETCTBYIOIIETO MPOTrPaMMHOr0 MPOAYKTA OTKPHIBAET IIUPOKHE
BO3MOXXHOCTH JJisi 00€CTIeYeHUs] MPOTHO3UPOBAHUS HE TOJIKO BPEMEHH, HO M MecCTa
Oynymiero KatacTpouUuecKoro COOBITHSI C U3BECTHOM CpEIHEKBaJpaTUUYECKOU

OIITUOKOM.
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BBenenue

UenoBeuecTBO BCErJa MCHBITHIBAIO CTpax MNEpel  3E€MIIETPSCEHUSIMU U
W3BEPKCHUSAMU BYJKAHOB: BEJlb IO CYIIECTBY, KaK Ha Cylle, TaK U HA THE B OKEAHE 3TO
caMble TpO3HbIE TMPUPOJHBIC sBIEHUSI. K TOMy K€ y CHIBHBIX ITOJBOJIHBIX
3EMJICTPACEHUN U U3BEPKEHUIN UMEETCA BEChbMa OMACHBIN CITyTHUK — I[yHaAMH.

B [n1aBHHMe BpeMeHa 3E€MIIETPSICEHUSI W U3BEPKECHUS BYJIKAHOB CUHUTAIUCH
00KeCTBEHHBIM MposiBieHreM. Hampumep, y npeBHux pumiisiH 6or mopeit Iloceitgon
OTBEYaJ 3a BCE 3€MJICTPICEHUS, KOTOPbIe OOBSICHSIUCH JBUKEHUEM BOBI MO 3€MJICH.
3aMeTuM, YTO CEroJIHS Mbl HE OYEHb JIaJIEKH OT TaKOW MOCTAHOBKH MPOOIEMBI.

[To Mepe pa3BUTHS UUBWIM3ALMK HU3MEHSJIUCh M TPEACTaBICHUS 00 3TUX
TPO3HBIX MOJ3EMHBIX CHIIAX. JIFOAU MBITAINCH UX MPEACKA3aTh. TpU ThICAYEIECTUS HA3a/]
B Kurtae ObUT clenaH mepBbI ceiCMOMETp, OMNpENEsBIIMI HaMpaBlIeHHE MPUX0Jia
CECMUYECKHUX BOJIH. [lOCTENnEHHO pa3BHBAINCH MPEICTABICHHUS O CYLIECTBOBAHUU
KaKOro-T0 TMepUoJia CO3PEBAaHUS CEHCMHYECKOTO COOBITHS, €ro TMOJArOTOBKU H
nporekanus. Jlo Hac pomuM CBeneHus, 4To eme B 373 T. 0 H. 3. HOepen
3eMJIeTpsCcEeHHeM HaOmoaannuch cBeToBbie 3¢ dexTrl. M ceromns MHOrne HaOII0MAIOT
ATOT MPUPOAHBIA (PEHOMEH Nepe]] CUIIbHBIMU CEHCMUYECKUMU COOBITHSIMU, HE TBITASChH
OOBSICHUTH €r0 /10 KOHIIA.

Henb3st He otmeruth, uto M.B. JlomoHOCOB B cBOMX paboTax (Hampumep, B
pabote «O ciosx 3eMHBIX» (1759 roxa)) pa3BuUBai IOCTATOYHO SCHBIE MPEACTABICHUS O
CECMUYECKOM TMPOLECCE W CBA3BIBAI JBWKCHUS OTICIBHOCTEM 3E€MHOU KOpBI U
3EMJIETPSACEHUS B €IUHBIN NPOLIECC.

OIHAaKO CTaHOBJIEHHE HAYKH O 3€MIJIETPSACEHUSAX B €€ HACTOSIIEM BHU/IE
npousonuio juiib B KoHIEe XIX — nHavame XX BekoB. b. Koto, pa3BuBas wujaeu
JIx. Mununa B cBsizu ¢ 3emieTrpsicenueM Muno-OBapu 28 okta0ps 1891 r. B AAnonun,
nucan cuenyrwiuiee: «BHe3anHble MOIHATHSA, OMYCKAHUS U TOPU3OHTAIBHBIE CIBUTH
OOJBIIMX  YYaCTKOB  MECTHOCTH,  MPOUCXOASAIIME  MpH  KaTaCTPOPUUECKUX
3eMJIETPSICEHUAX, OOBIYHO CUHUTAIOT CKOpEE CIICICTBUEM, YeM MPUUYUHOMN IMOJ3EMHBIX

COTpHCGHHﬁ; HO, IO MOEMY MHCHHIO, MOXHO C YBCPCHHOCTHLIO YTBCPIKAATb, 4YTO
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BHE3almHOe 00Opa3oBaHWE OO0bIIOro paszinoma He ObUIO AEHCTBUTENHHON NPUUYMHOU
BEJIUKOTO 3eMJIETPSICEHUSD.

UenoBek M cellyac UCIHBITHIBAET MOCTOSHHYIO HE3AlIUIIEHHOCTh TMepesl CHUJIaMU
MPUPOJBI: HW3BEPKEHUSIMU BYJIKAHOB, 3EMJIETPSICEHMSIMHU, yparaHamu, I[yHamu. B
HUCTOPUU LIMBUJIU3AIIMU U3BECTHBI MIPUMEPHI, KOrJAa KPYIHbIE NPUPOIHBIE KATaCTPOQHI
COMPOBOXKJIANUCH TIIyOOKUMHU COIUAIBHBIMU TMOTPACEHUSIMU; TUOIM UUBWIN3AIINH,
pa3BaJIMBAIIMCh BEKaMU, CO3/IlaBa€MbI€ UMIIEPUHU.

[ToaroroBka TEKTOHMYECKOTO 3E€MIIETPSCEHUSI MO CPAaBHEHUIO C CaMUM aKTOM
3eMJIETPSICEHUS TPEACTABIAET COOOM JUIMTENbHBIM MPOIECC, MPOSBISIONIUNCST B
MPEABECTHUKAX. OTOT TMPOLECC MOXKET ObITh 3a(UKCUPOBAH COBPEMEHHBIMU
npudopaMu U HAIMpPaBICHHO BeJET K MO3HAHMIO €ro OTIENbHBIX 3TanoB. MHTepec K
MPOIIECCY MOATOTOBKH 3E€MIIETPSICEHUSI TOHSITEH - MMEHHO HAJIMYME TAaKOIo JTara
OMpeNeNsaeT, B YaCTHOCTH, MPUHUUMHAIBHYIO BO3MOXHOCTh MPOTHO3a CEMCMUYECKHUX
COOBITHIA.

Momnorpaduueckass auTepaTypa, MOCBSIIEHHAsT U3YYEHUIO IMOJATOTOBUTEIHHOTO
stamna, obmupHa. Ecnu mpoBecTH ee aHamu3, TO MOXHO BBIICIUTH ISITh OCHOBHBIX
(Urypupyommx pasaeiion:

- pakTHYECKU MaTepHa 1Mo NpeBeCTHUKAM;

- CcTaTUcTUYecKas o0paboTka HATYpPHBIX HAOMIOJEHUM CHelUaTu3uPOBAHHbIC
nabopaTOpPHBIE SKCIIEPUMEHTHI;

- pa3BUTHE MOJEJNEH MOATOTOBKM Pa3HOMACIITAOHBIX CEUCMHUYECKHX COOBITHH C
BBIXOJIOM Ha JOJITOCPOYHBIN (TOJbI), CPEAHECPOUHBIA (MECAIbl) U KPATKOCPOUHBIM
(1HM, Yachl) MPOTHO3.

B Hamie BpeMsi, HeCMOTpS Ha MOCTOSIHHOE pa3BUTHE CIEIUATU3UPOBAHHBIX
reopu3n4ecKuX MHPOPMAIMOHHO-U3MEPUTEIIbHBIX HA3€MHBIX M CIIyTHUKOBBIX CHUCTEM,
CPEACTB CBSI3M M BO3MOXKHOCTEM »7BaKyalldd HACEJIEHUS U3 OMNACHBIX PETHOHOB,
MpeoTBpalleHUue KaTacTpO(UUECKUX MOCIECTBUI MPUPOAHBIX KAaTAKIN3MOB OCTaETCS
HE pemEHHOM M0 KOoHIAa mpoOjeMoi. bojee Toro, oTrMedaeTcs MOCTOSHHBIA POCT
MaTepuasbHOr0 ymiepda OT NOPUPOJHBIX KaTacTpod, CBHUAETEIbCTBYIOMUN O

BO3pacTaoINell 3aBHCHUMOCTH COBPEMEHHOTO OOIIECTBA OT COCTOSIHHS OKpPYIKAIOIICH
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cpeAbl U OT HaIUX 3HAHUW O MyTAX Pa3BUTUS TPSAYMIUX Te0PU3UYECKUX U
TEXHOTEHHBIX KaTacTpod.

B Esponeiickoii wactu Poccum B 3TOM OTHOIIEHHWH OCOOYIO OMAacHOCTh
npeactapnser CeepHbii KaBkas, rie HaOlrogaeTcs akTUBH3alMs ByJkaHa OIb0Opyc,
pPEryJIipHO  TPOUCXOJSAT  3E€MIIETPACEHUST U KaracTpouueckue  COOBITHUS
IPABUTALIMOHHOTO MPOUCXOXKJIEHUS (OMOJ3HU, CEIU, 00Bajbl, CHEXHbIE JaBUHbBI). Ha
Halllell naMsaTu cenb, comenmuid B bakcanckom ymense jerom 2000 roma. On
YHUYTOXWI TEHTPaIbHYI0 4YacThb ropoja ThIpHbIay3. YemoBeueckue >KEpPTBBI, HE
MOJJIeKAIME BOCCTAHOBICHUIO JKWIbIE 3JaHUS — BCE OTO pe3ysibTaT ACUCTBUS
HEO0O0Yy3/JaHHON CTUXUHU.

Muorue roasl TeOPU3UKKM BEAYT ILEJCHANPABICHHBIE TEOPETUUYECKUE U
AKCIEPUMEHTANIbHBIE  HCCIENOBaHMS MO TOWUCKY  HAACKHBIX  MPEIBECTHUKOB
pa3zHoMacmTaOHBIX Teo(U3UYECKUX KaTacTpod ¢ IENbI0 HCMIOJIb30BAHUS HUX MpPH
nporHose 3emyerpsceHuid. CerogHs HW3BECTHO OOJBIIOE YHCIO TMPEABECTHHUKOB
paznuuHoi (usnueckoil npupoasl. OAHU U3 HUX XapaKTEPHU3YIOT MPOLECCHl B
reoU3NUEeCKOr cpejie, MPOUCXOSIINE MePE ] MOATOTOBKON CHIIBHBIX 3eMJICTPSICCHUM,
JIpyrue TMOSIBISIOTCS U mepea ciabbIMU CEeHCMHUYECKMMH COObITUSMU. Tak, mepen
CUJIbHBIMU 3E€MJICTPSICEHUSIMU YJIa€TCs B psJie cllydaeB HaOMI0AaTh aHOMAIMKU HauboJiee
XapaKTEePHbIX reo(PU3nUecKux MoJIei.

B mnepByto ouepeapb, 3T0 — reodu3nyeckue TMOJsl, CBS3aHHbIE C Jedopmarueit
36MHON KOpBI, COMPOBOXAAIOUIMECS PA3IUYHOTO poja CEUCMUYECKHMMHU BOJHOBBIMU
SABJICHUSAMH, (DIIOKTyallUl BJEKTPOMAarHUTHBIX MOJIed, TPOSIBJICHUE MECTHBIX
IPaBUTALIMOHHBIX aHOMAJUM, AMHAMUKA (DIIFOUIO0B U JP.

[TogpoOuyto nHpoOpMaluo 00 3TUX MPEIBECTHUKAX MOKHO HAUTH B U3BECTHBIX
paboTax pOCCHUUCKUX YUEHBIX, U B MEPBYIO OUepellb, B padoTe WieHa-KOPPECTIOHACHTA
PAH I'.A. Co6onena [I'.A. Cobones, 1992].

K coxanenuto, MHOrue NPEABECTHUKH C TPYJAOM BBIICIAIOTCS Ha (¢HoHE
€CTEeCTBEHHBIX HIyMOB. OHU MO3aM4HO PACIOJIOKEHBI HA MOBEPXHOCTH 3€MIIM U, YTO

CaMO€ TJIaBHOC, II0-pa3HOMY pPA3BHUBAIOTCA B PA3JIMYHBIX CelCMOAKTHUBHBIX pPEeTHUOHAaxX
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Hamed 1uiaHeTel. O HaKOo, XapakTepusys mpoOiieMy B 11€JI0M, HEOOXOAMMO OTMETHUTb,
YTO B MOCJIEIHUE TOJIbI B 3TOM 001aCTU JOCTUTHYT ONPEACICHHBIN Mporpecc.

B nepByro ouepenar 3aech XoueTcsl BBIACIUTh pabOThl MAaTEMAaTUKOB U
reo(pM3MKOB HAyYHOU IIKOJIBbI, KOTOPYIO CO3/1aJl U MHOTHE TOJIbI BO3TJIABIIST KPYITHBIH
poccuiickuii  yuenslid, akagemMuk PAH Amnekcees A.C. HW3ywas mnpobnemy
JIOCTOBEPHOCTH MPOTHO3a KAaTaCTPOPUUECKUX 3EMIIETPSICEHUM, Yy4YEHbIE M CEroJHA
YCIIEIIHO Pa3BUBAIOT HOBYK (DU3UKO-MATEMATUUECKYI0 MOJEIb HHTErPAIbHOTO
MPEBECTHUKA TOTOBAIIEHCS reopu3nueckor katactpodsl. JlaHHAsS MOJIENb 10CTaTOYHO
MHQOPMATUBHO OTpa)xkaeT TMpolecC MOATOTOBKM 3EMJIETPSICEHUS] BO BPEMEHU:
UHTETPaJbHBIN MPEJBECTHUK OMNPEAENIeTCS HAa OCHOBE pPEIICHHS COBMEIIEHHBIX
oOpaTHBIX 3a7a4 [Jsi COOTBETCTBYIOIIMX T€OPU3MUECKUX mMoJied (CMEelmeHu u
nedopMmanuii, >IEKTPONPOBOJAHOCTH, AHOMAJIUU TPABUTAIMOHHOTO TOJSA U T.I.).
VYCTaHOBIIEHO, YTO OJHUM U3 OCHOBHBIX JOCTOMHCTB OOOOIIEHHOIO MpEIBECTHUKA
ABJISIETCA €r0 MHTETPUPYIOIIEE COJIepKaHue, CBOOOJHOE OT paccorjiacoBaHUS
MOKa3aHWU MPEABECTHUKOB pa3iauyHor ¢uzmyeckoit npuposasl [A.C. Anekcees, 1999].
Onnako, Kak MOKa3bIBAIOT HAIM SKCIMEPUMEHTAIbHBIE UCCIEAOBAHUS, IPOBEJICHHBIE B
nocieaHue rojbl Ha 0aze CeBepoKaBKa3CKOW TreoPpu3NUecKOM 00cepBaTOpHH, M 3Ta
MOJIENTb HYK/Ia€TCSl B yTOUHEHUH.

B Hacrosimee BpemMs pabOThl 1O TMOUCKY HAJEKHBIX MPEIBECTHUKOB
3eMJIETPSICEHUN OCTAIOTCSI OJHOM M3 CaMbIX aKTyalbHBIX IpoOieM reodusuku. Yucmo
WX BCE BpeMs Bo3pacTaeT. B CBsI3u ¢ pa3BUTHEM HOBBIX TEXHOJIOTUU MOSBWINCH U
HOBBIE METOJIbl UCCJEAOBAHUS YCIOBUM Pa3BUTHS CEUCMHYECKUX U BYJIKAHUYECKHUX
COOBITUIM, TaKue Kak, HAONIOJEHUS] Ha CIYTHUKAX, HaOmrojeHue 3a noseneHuem GPS
curHazna u Jipyrue. B ux uucne u 371eKTpOMarHUTHBIE METOJIbI, COCTABJISIONINE OCHOBY
OTZIEJIBHOTO KJlacca MPEIBECTHUKOB, SIBJISIOTCS OBICTPO pa3BUBAIONICHCA 00JIACThIO
HayKH, CBSA3aHHOW C OINHCAHUEM IMpoIlecca MOJTOTOBKH KPYMHOTO CEUCMUYECKOTrO
coObITusl. DnexkrpoMarHutHeie 1 YHY reomarHuTHbIE SIBIEHUSI B TOCJEAHEE BpeMs
paccMaTpuUBaIOTCS Kak BecbMa OO€IIarouuMid KaHIWJaT B 3a/adyax, CBSI3aHHBIX C
KPaTKOCPOYHBIM  TPOTHO30M  3€MJIETPSICEHUN. YK€  HAKOIUJIEHO  MHOXECTBO

JOKa3aTCJIbCTB HAIWN4YHUA CeﬁCMOBHeKTpOMaFHHTHBIX SIBIICHUM B IIKUPOKOM JHAIIa30HC
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gactoT or YHY po BY, oTpaxaromux mOpoiecchl MOATOTOBKUA KaTaCTPO(PUUECKHUX
3emuieTpsiceHuid. IHTepec K TaKUM HCCIIeIOBAHUSIM, KOTOPBIE OCYIIECTBISIOTCA KaK Ha
MOBEPXHOCTU 3€MJIM, TaKk M B KOCMOCE, OMNpeaenseTcs B TNEPBYIO OYepelb
BO3MOXXHOCTBIO TMPAKTUYECKOTO MPUMEHEHHs HaOmrogaeMbix 3((PeKToB (pa3iuuHOro
pO/ia aHOMAJIbHBIX BO3MYIIEHUN B reo(U3UUECKuX MOJSAX) JJIsl ONpEACICHUS] MECTa U
BPEMEHU OYIyIIEro 3eMJIETPSICEHUS.

Ha mepBoM 5Tare BBIMOJHEHUS] HACTOSIIETO MPOEKTa aBTOpaM OTYeTa YJajoCh
BBIJICTIUTh HOBBIM Kilacc YHY reoMarHUTHBIX CUTHAJIOB, KOTOPBIE OTPAXKAIOT YCIOBUS
MOATOTOBKHU CHJIBHOTO 3€MJIETPSICEHUS 3a JJOJITO JO CEHCMUUYECKOTO yaapa. DT TaHHbIE
MOJYYEHbl B pE3yJbTaTe€ CO3JaHUs CHEUUATU3UPOBAHHOM amnmapaTypHod O0a3bl B
coctaBe CeBepokaBKa3CKOM reodu3UYecKord 00CepBaTOPUUM MU MPOBOJUMOrO Ha €€
OCHOBE MOHHMTOPHHIAa TOHKOW CTPYKTYpPbl T'€OMAarHUTHOIO U CEUCMHUYECKOIO IOJEU
npubopubiMu  KoMmiiekcaMmu KI'OUHNUC KBI'Y. Vike pelieHsl HEKOTOpbIE 3adaddd
PETPOCHEKTUBHOTO MPOTHO3a MECTAa U CHJIBl 3€MIICTPSACEHUSI MO 3a()UKCUPOBAHHBIM
MPEIBECTHUKAM TIepe] CUJIBHBIMU 3EMJICTPSACEHUSIMU, KOTOpPbIE TMPOU3OILIN B
pPa3IMUHBIX PETHOHAX Hallled IUiaHeThl. Ecnu MpuHATH BO BHHMaHUE MOTPEIIHOCTH
n3MepeHuit mpu o0paboTke (aKTUUYECKOro MaTepuajia, TO MOXKHO IPH3HATh, YTO
BBIYUCJICHHBIE MapaMeTpbl MPAKTUYECKH TOYHO COBIAJIU C TAKOBBIMH JJISI PEabHBIX
3EeMJICTPSICEHUI.

CrnemyeT OTMETHUTh, YTO TAKOE COTJIACHe JaXKe ISl aBTOPOB HACTOSIIIETO MPOEKTa
OKa3aJioCch HEOXHJAHHBIM. BTOpoe IyHaMUT€HHOE 3eMIIETpSCEHUE B pailioHe
Nunonesun (0. CymaTpa) HaMm yAalloCh CIHPOTHO3UPOBATh C TOYHOCTHIO /10 5 4YacoB
24 MUHYT.

B nenoMm ke MpoBeNeHHBIM anmapaTypHbI aHAIU3 pealbHBIX T'€OPU3HMUECKUX
3a/1ad MPOTHO3a KPYMHBIX Te€OPU3MUYECKUX U BYJIKAHMYECKUX KaTtacTpo(d MOCTaBUII
MHOKECTBO HOBBIX Mpo0ieM, TpeOyrolux ckopewiero paspeuieHus. [lonyyaembie B
peXUME pEalbHOTO BPEMEHU JaHHBIE HATYPHBIX HAOMIOJECHUM, OTPaKAOIIUX
CTPYKTYpy reodusnueckux mnojied B paiioHe DIbOpPYycCKON BYJIKAaHUYECKOW 00JacTH,
HecyT OoraTyro uHGOpPMAILMIO O JTUHAMUYECKHX IIpolleccax B JHUTOcepe peruoHa.

[TomoGHOrO MaTepuasna paHee He ObLJIO, U B ATON CBS3U OH MPEJACTABIISIET BaXKHBIM ATall

17



Ha MYTH TOCTPOCHHS HOBOIO MOKOJEHHUS CHEIUATM3UPOBAHHBIX WH()POPMAIMOHHO -
M3MEpPUTENBHBIX  cUCTeM B  MacmrTabax CeBepokKaBKa3CKOM  TreohU3nUecKOn
o0cepBaTOpUH.

NMeHHO mosy4eHHbIE HOBBIE SKCIIEPUMEHTAIbHBIE PE3yJIbTaThl U BBINOIHEHHBIN
Ha TIepBOM OJTane TIIyOOKHil aHadu3 KOMIUIEKCHOW TIeo0JIoro-reou3nyeckoit
MH(pOpMAIU TTO3BOJIWII C HAYYHOM TOYKHU 3PEHUS MOJONTH K 0OOCHOBAHUIO KOHIIEMIIUU
no wmoaepuuzanmu YCY wu chopmynupoBaTh TpeOOBaHUS K JOOCHAIICHUIO
cnenunanuupoBanHbiM obopynoBanueM YCY KI'OUUC KBI'Y B pamkax pa3paOoTku
[Tporpammsl pazButuss YCVY Ha 2009-2010 roasl. CerogHs MOJOKUTEIBHOE PEIICHUE
ATOM BaXHOM MpOOJIEeMBbI 3aJ€PKUBACTCA B BUAY OTCYTCTBUSI JOCTATOYHOTO
(buHAHCUPOBAHUS.

HayyHbIM  KOJJIGKTUBOM  MOATOTOBJIEHBl MPOEKTHl  CIEIHATU3UPOBAHHBIX
NpuOOpPOB ¥ CO3JaHbl MAaKEThl OTHAEJIbHBIX Y3JI0B HOBBIX HH(POPMAIMOHHO-
U3MEPUTEIBHBIX CHUCTEM, KOTOpBIE YK€ YaCTUYHO PAa3BEPHYTHI B BEPXOBBSIX PEKU
Ky06anb, PecnnyOnuka KapauaeBo —Uepkeccusi, rjie pa3BepHYyThl pabOThI 1O CO3AaHUIO
YHUKAJIBHON O CBOMM Xapaktepuctukam siadbopatopur Ne 4. Hay4HbIil KOJUJIEKTUB
HaJIeeTCsl, YTO MOCJIE 3aBEPIICHUS] BCEX MyCKO-HAIaJOYHbIX padot, nadboparopusi Ned
Oyner BkiItoueHa B cocTaB CeBepokaBKa3cKoil reodusndeckoir odbceppaTtopun. Kpome

TOr0, HaYaThl pabOTHI O Pa3BEPTHIBAHUIO OTACIBHOM JIabopaTopuu B paifone r. Couu.
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I'naBa 1 Hpono.mlceﬂne MOHHUTOpPHHI' A TOHKOM CTPYKTYPbBI T€COMAarHUTHOTO U

ceiicMuyeckoro noJjeit npudopamu KI'@UUC KBI'Y

XX BEK CTajl BEKOM MHTEHCHUBHOI'O Pa3BUTHS CEMCMOJIOTHU. Y CIOBUSI Pa3BUTHUSA
KaKOM-I1M00 OTpaciy 3HAHUM B HEMaJOil CTETEHU OMPEAEISIETCS TEMIIOM HAaKOIJICHUS
AMIIUPUYECKUX CBEICHUI 00 n3ydaeMoM 00bekTe. OCHOBHOM OOBEKT MCCIEIOBaHUS B
CEHCMOJIOTUM - CHJIbHBIE 3E€MIIETPSACEHUSI - OTHOCHUTENBHO PEAKUE COOBITHUS,
HETOJJAI0NINECs HAJEKHOMY U COJIepKaTEIbHOMY J1aOOPaTOPHOMY MOJIETUPOBAHUIO.

B celicmosiornn MOKHO BBIAECIUTH TPU HANPABICHUS, CBSI3AHHBIX C U3YYCHHUEM
3eMJICTPSACEHUM:

a) TepBO€ - CEUCMOJIOTMYECKUM aHaldu3 MPOUCXOASIINX 3E€MIICTPICEHUH,
BKJIIOYAs BOMPOCHI pACIPOCTPAHEHUSI CEUCMHUYECKUX BOJIH B IUTOChEPE;

0) BTOpO€ - PpETruCTpalUsi W aHalu3 NPEAIIECTBYIOMIUX 3EMIETPSICEHUIO
aHOMAJILHBIX MPUPOHBIX SIBJICHUN (TPEIBECTHUKOB);

B) TpPEThe - H3YYEHUE BO3MOXKHOCTU MPOTHOZUPOBAHUS TEKTOHUYECKOTO
3eMJICTPSACEHUS.

B mepBoMm HampaBieHHM HCCIIENOBATENb UMEET JAEJNO MOYTH MCKIIOUHMTEIBHO C
MPOSIBIICHUEM Te0(U3UYECKUX TMPOLECCOB B Teocdepax. YKe CO3MaHbl HaACKHBIC
MPUOOPHI TS buxcaruu OBICTPOMPOTEKAIOIITHUX re0IMHAMUYECKHUX "
AJIEKTPOMArHUTHBIX  ABJIEHHUM: W3Y4YAlOTCS THAPOTECOJOTUYECKUE  IPEIBECTHUKH
MpOosiBIICHUs (PIIOUTHONU aKTUBHOCTH.

31ech B MEPBYIO OYEPENb CIENYET OTMETUTH, 4TO K Hadary XXI Beka Ha 3emiie
yxe copMHUPOBaHbI U QYHKIIMOHUPYIOT PA3BETBICHHBIE CETU CEMCMUUYECKUX CTAHIIUH,
KOTOpBIE TOCTABJISIOT OOraThlii AKCHEpPUMEHTANbHBIA MaTepuan. TeopeTuueckas 0aza
JUIs 9TOro OblIa CO3/laHa 3HAYUTENBHO paHbiie. [IpuMepoM TOMYy NOBEPXHOCTHBIE
BonHbl. Tak JIxk. VY. PoaneeM, ObulM BHEpBbIE 3KCIEPUMEHTAIBHO MPEICKA3aHBI
MMOBEPXHOCTHBIE BOJIHBI, KOTOpBIE 3aTeM ObLIM BbIJEIEHBI celicMonoramu. Teopuu
JTUJIATAHCHBIX TPEUIMHOBATHIX CTPYKTYP, TOUEUYHBIX U MMPOCTPAHCTBEHHBIX U3JIy4YaTeleH,
paclpoCTpaHEHUs] YOPYTHX BOJH TMOCITYXWJIW XOPOIIEH OCHOBOM ISl CO3JaHUA

pa3NUYHBIX MOJeJIed ouara CHIBHBIX M  CJHA0BIX CEUCMHUYECKUX COOBITHIA.
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MaremaTnyeckass CTaTUCTHKA U TEOPHUS BEPOSTHOCTH, BMECT€ C OTPOMHBIM
OAMITUPUIECKUM MATEPHAIIOM O TIOJIOKEHUH 0YaroB 3eMIICTPSICEHU, B CBOIO OYEPElb,
OTIPENICNMIIA THAPOKOE TIOJIe Il CEWCMHYECKOTO0 PAMOHUPOBAHUS, HWCCICIOBAHUS
CEHCMUYECKOTO PEeXMMa M BEPOSATHOCTHOTO TPOTHO3a, a M3ydeHHe adTepIoKoBOTO
mpoIiecca Mo3BOJMIIO JyUIllie TIOHITh YCTPOMCTBO 04aroBoi ob6iactu. B cBoro ouepens
(G OPIIOKU SBWIUCH OJHUM U3 TUTIOB KPATKOCPOUYHBIX MTPEABECTHUKOB 3eMJICTPSICEHUS.

Btopoe u TpeTbe HampaBieHUs B pa3BUTUU paboT Ha 0a3ze CeBepoKaBKa3CKOU
oOcepBaTopu HECPABHEHHO OoJjiee CJIOKHO, YeM IMepBoe. Ero OCHOBHOW TeMOi
aBisieTcsl (PUKcanus W aHAIW3 TPEIBECTHUKOB CHJIBHBIX CeMCMHYecKuX coObIThuil. Ho
MPEABECTHUKNA TMPOSIBISAIOTCS B JIOBOJIBHO Pa3HOOOPA3HBIX (PU3MUECKUX TMOJSIX, M
MO3TOMY HCCJIEIOBAaHMS C CaMOTO Hadaja JOJKHBI MPOBOIUTHCS KOMIUIEKCHO. Ecmum
ouar Jake KaracTpopUUIECKOTO 3eMIETpsCeHHS «paboTaeT» He 0ojiee MUHYTHI, TO
MIPEBECTHUKHU MPOSIBIISIOTCS B TCUSHUE MECSIICB U JIET TIEPE]T 3eMIICTPSICEHUEM.

AMIUTATY1a TIPEIBECTHUKOB HEBEIWKA, YTO CO3/1a€T HE TOJBKO OMpEeICHHBIC
TPYIHOCTH JUTSI BBIICIICHUS TIPEIBECTHUKOB CUTHAIA M3 X013 ()OHOBBIX Bapualldid, HO U
YpE3BBIYAHO MOBHIIIAET BEPOATHOCTh CIIYyUalHBIX U «HETPEIHAMEPEHHBIX» OMTUOOK. B
pe3ynbTaTeé MHOTOKPATHO BO3PACTAIOT TPYIHOCTH HE TOJIBKO ASKCIEPUMEHTATHLHOTO
oOHapyXeHHsI M KJIacCU(UKAIMU TPEABECTHUKOB, HO B CO3JIaHHUS COOTBETCTBYIOIINX
WH()OPMAITMOHHO-U3MEPUTEITLHBIX CHCTEM.

[To cpaBHEeHMIO C Teopuell od4ara TEOpHUSl TMOJATOTOBKM TEKTOHUYECKOTO
3eMJICTPSICEHUST HE MMEET CTOJIb OCHOBATEIIbHOW TEOPETUYECKOUN 0asbl, MOCKOIBKY JI0
CUX TIOp, OTCYTCTBYIOT JIOCTATOYHO SICHBIC TIPEIICTABIICHUS O CIOXKHBIX T€O(QU3UICCKUX
mporieccax B JuTocdepe Ha 3Tare MOATOTOBKH 3eMieTpsiceHusi. OTCyTCTBUE Pa3BUTOMN
TEOPHUH MOATOTOBKH, IO CYIIECTBY SBJISIFOIICICS TEOpUEH MPEABECTHUKOB, BhI3bIBAIA U
BBI3BIBACT TPYIHOCTH B MACHTH(PUKAIINH MMPEIBECTHUKOB.

[{ens HACTOAIMUX HMCCIETOBAHUN — HAMETUTH IMYTH MOCTPOSHUS M MOCTAPaThCs
co3aaTh (PEHOMEHOJOTUYECKYIO TEOPUIO MOATOTOBKA TEKTOHUYECKOTO 3EMIICTPSICCHUS
U TEM CaMbIM KOHCTPYKTHBHO TIOKa3aTh, YTO MHOTHE W3 CYIIECTBYIOIIUX CETOIHS

TPYAHOCTEW MPEOJOTUMBI, © YTO MPOLECC MOATOTOBKM KOHKPETHOI'O 3€MJIECTPSACEHUS
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KaK HEKOTOPOTO SBJIEHHS B 36MHOW KOPE MPOJIMBAET CBET U HA CBOMCTBA CaMOU 36MHOMU

KOPBI B €CCTCCTBCHHOM 3aJICTaHUH.

1.1 O0mme cBeeHUA 0 NMPeJABECTHUKAX CEMCMUYECKHX KaTacTpod

[lepen kKpynHBIMH 3€MIIETPACEHUSIMU B 30HE (hOPMUPOBAHUS OYyIIyIIEro ovyara u
Ha yJlaJIeHUU yJ1aeTcsl HaOII01aTh «aHOMAIbHbIE)» TeOPU3NUECKUE BOZMYILICHHS Pa3HOU
MPUPOALI (TPaBUTAIIMOHHBIC, CEHMCMHYECKHE, JJIEKTPOMArHUTHBIE M Jp.), KOTOpHIE
TPAKTYIOTCS  KaK  MPEJBECTHUKH  TOTOBSIIErOCs  CEUCMHYECKOTO0  COOBITHUS
(3emuieTpsicenusi). B psnme cinydaeB MHOTME U3 HAOMIOJAOIMIMXCS aHOMAaIbHBIX
reopu3M4ecKux SABJICHUN  (DUKCUPYIOTCS  anmapaTypHbIMM  KOMIUIEKCAaMHU  Ha
3HAUUTENBHBIX YAAICHUSIX OT (POPMUPYIOIIEHCS SMUIIEHTPATbHON 30HbBI. Y CTAHOBJIEHO,
YTO ATH aHOMAJWU TPOSBISIOT CeOS BO BPEMEHU M IPOCTPAHCTBE BEChbMa CIIOXKHBIM
obOpazom [MsukuH, KoctpoB u ap., 1972; I''A. Cobones, 1978; Mei Shirong, 1992 u
ap.], opmupys B palioHE SMHUIIEHTPATBHON 30HBI CIIOKHBIE IOJEBBIE CTPYKTYPHI
[A.C. AnekceeB, b.M. I'nunckuii u ap., 2008].

Hauwmnas co BTOpOM MOJIOBHHBI IPOIIOTO CTOJETHS, POCCHICKHE TeO(hH3UKU
BEIyT aKTUBHOE M3y4YCHHE HAOII0OAAaEMbIX aHOMAJIbHBIX BO3MYIIIEHUN, TPAKTYEMBIX Kak
MPEABECTHUKU 3eMJIETpsICEHUI. Pe3ynbTarhl ATUX HAOMIOJEHUN TI0CTATOYHO MOJIPOOHO
oTpaxkeHsl B oOoOmaromeit nyonukanuu A.S. Cugopuna [A.S. Cumopun, 1992].
Kuraiickue celcMONIOTH, YACNSIOIME JOCTAaTOYHO BHHUMAHUS  KOMIUIEKCHOMY
MOHUTOPHUHTY CTPYKTYpbl reo(pU3nuecKux Mojieil pasHol Mpupo/ibl, BO3HUKAIOIIUX MPH
MOATOTOBKE M PAa3BUTUHU KPYIHBIX CEMCMUYECKUX COOBITHH (M = 6 ), oTMeuatoT [Zhang
Guomin, Zhang Zhaocheng, 1992], uro He Bce HabiIOgacMble HABEICHHBIC MOJIEBbIC
CTPYKTYpbl MOXHO pacCMaTpuBaTh KaKk TMPEABECTHUKU 3eMIIETPSCeHHIl. 31ech
TpeOyeTcsi U30MpaTeNbHBIM MOJIXO0A, B OCHOBE KOTOPOrO JIOJKHBI  JIEKAaTh
MHOTOIIJIAHOBBIE ~ AKCIIEPUMEHTaNIbHbIC HAOII0JACHUS, OOBEAWHEHHBIE B CIUHBIN

Hay4HbIN OJIOK.
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1.2 VYcaoBuss ¢opvmupoBaHus AaHOMAJIbHBIX BO3MYILUEHMH pa3HOM
(¢usnyeckoii mnpupoabl Ha ITame MNOATOTOBKH W Pa3sBUTHA  CHJIBHOIO

CeCMHYECKOro COOLITUS

OCHOBHOE 4YHCIIO 3€MJIETPSACEHUN PEANM3YIOTCA 4Yepe3 pa3pyLICHHE TOPHBIX
MOpOJ, HAYMHAS C pa3pylIeHUs] Opoa B oyaroBou 30He. [loaTomy B 3amade mporuosa
MEPBOCTEIIEHHOE 3HAYEHUE OTBOAUTCA M3YUYEHHIO MPOLECCOB MOJATOTOBKU Pa3pyLICHUS
u MoHutopuHra. Ilpum wuszyueHum mnpoleccoB pa3pylleHus oO0pas3oB pPa3IUYHBIX
MaTepuasioB B  JA0OpAaTOPHBIX  YCJIOBUSX, a TaKXe€ aHajdu3 pa3pylIeHUs
KPYITHOMACIITAOHBIX TPUPOIHBIX 00pa30BaHUN MPU 3EMIIETPSICEHUSIX BBISIBIICHBI 00IIIHE
3aKOHOMEPHOCTHU. 3MI€Ch, MPEXKAE BCEro, CIEAYET BBLACIUTH IOATAMHBIA XapAKTEP
pa3BuTus npoiecca Bo Bpemenu. B padotax C.H. XKypkosa u ero koyuier n3z Ou3nko-
Texauueckoro Mucturyra PAH B Cankr-IlerepOypre ycTaHOBIEH Psifi KHHETUYECKUX
3aKOHOB W mpexacrtaBieHuid o mnpouecce paspymenus [C.H. Kypkos, 1968;
C.H. XKypxos, B.C. Kykcenko, IletpoB, 1973], kotopsie OIU3KH K COBPEMEHHBIM
npeacraBieHusiM ydeHblx MWHctutyra ¢usukum 3emnn PAH o cxeme paspymieHus
KPYITHOMACIITAOHBIX T€0JOTUYECKUX CTPYKTYp Ha ATare MOATOTOBKHU 3EMIIETPSICEHHUS.
Tak B pabore I'.A. CobGoneBa chopmMyIHpoBaHbl TPU 3aKOHOMEPHOCTH, HUMEIOIINE
KJIFOYEBOE 3HAYCHHE B PEUICHUU OTACIBHOTO Kjacca 3a/iad, CBA3aHHBIX C MPOOJIeMOi
M3YUYeHHUs IPEABECTHUKOB U MPOTrHO30M 3emiierpsicennii [[.A. Cobones, 1978]:

1. IlpeacraBinenre 0 pa3BUTUU CUCTEMbl TPEIIUH B 00JIACTU MOATOTOBKHU OYara
3eMJIETPSICEHUN B pe3yJibTaTe pocTa 00bEMHOMN MIOTHOCTU YKCIIa MUKPOTPEIIUH, Yepes3
CTaJuU YKPYIHEHHUS Pa3MEPOB TPEIIMH W YMEHBIICHUS HUX 4uciaa 10 oOpa3oBaHUS
MAarucTpalabHbBIX Pa3pbIBOB.

2. 3aKOHOMEPHOCTh CTYIEHYATOI'0 IMEPEXO0Ja Pa3MEpPOB TPEIIMH OT MEIKUX K
OoJiee KpPyHHBIM, TMPU JOCTHKEHUU MEIKUMH HEKOTOPOrOo KPUTHUYECKOTO YHCIA,

COOTBETCTBEHHO KOHIIeHTpanmoHHOoMYy kputepuro C.H. XKypkosa [C.H. XKypkos, 1968]
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rae N - upcino TpeuuH pasMepa [, K - KPUTHYECKOE CPEIHEE PaCCTOSHUE

1
MEXJy TpellMHAMU B €JAUHUIAX CpPEIHEH IJIUHBI TpemuH, a N 3 o0beMHas

KOHIEHTPALUS TPEIIHH.

[Ipy yMEHBIIEHWH CPEOHETO PACCTOSHUA HUXKE KPUTHYECKOTO MPOUCXOIUT
pe3Kas TMepecTporiKka BCEHW CHCTEMBI TPEIIUH C YBEJIWYECHHEM CPEIHUX pPa3MEpPOB
TPEIIMH B HEKOTOPOM TEOMETPUYECKOM TMPOMOPUAM U YMEHBIIECHUEM CpPEIHEU
00beMHOM uX KOHIEHTpauuu. [Ilpu 3TOM TpemuHb MPUOOPETAIOT TEHJICHIIUIO
JIOKalM30BaThCcsl B 00nacTu  OyIyHIero MakpopaspbiBa. OTH 3aKOHOMEPHOCTH
YHUBEPCAIbHBI JIJIs1 TI000r0 MAacIITAOHOTO YPOBHS U 71 TI0OOT0 peKUMa HarpyKEHUs.

3. IlepecTpoiika CHUCTEMBI TPEIIUH MPOSBISETCS B HU3MEHEHUH HEKOTOPBIX
XapaKTEePUCTUK CPEJIbl B CO3PEBAIOIIEM OYare, a Tak:ke B 00pa30BaHUU aHOMAIUH psjia
reopu3M4ecKux moJjied. B 4acTHOCTH, KOHIIEHTpaIusl mpoliecca TPEIMHOO0Opa30BaHuUs
MOKET BBIPAXaTbCsl B MPOCTPAHCTBEHHO - BPEMEHHOM HW3MEHEHHHM pEXUMA
CEUCMHYHOCTH JJIsl CIaObIX 3EeMJIETPSACEHUH, B HM3MEHEHUUM MEXaHHW3Ma O4YaroB
MPEIIIECTBYOMNX MUKPO3EMIIETPSICEHUN, B MTOSBICHUH aHU30TPOIIMU CBOMCTB MOPOJ B
Oynymiem ouare. [locneqnee Hambosiee 4ETKO MPOSIBIAETCS B 00pa30BaHUM aHOMAUN
BEJIMYMH CKOPOCTEM OTHOLICHUM pacOpOCTPAHEHUS] MPOAOJBHBIX U MOMNEPEUYHBIX
CECMUYECKHX BOJIH Tmepen KpynHbeiMu 3emierpscenusimu  [M.JI.  Hepcecos,
Cemenos, 1971].

HexoTopbie reodusuyeckue TMoJas MOTYT HCHBITHIBATH BIUSHUE ITPOLIECCOB
PACKpBITUS MUKPOTPEIIMH. B 4aCTHOCTH, €CTECTBEHHO OKUAATh YBEIUUYECHHUE Fa30BOM U
(barouaHOM MPOHUIIAEMOCTH 00JIaCTel 3eMHOM KOpBI, B KOTOPBIX MPOUCXOAUT ITOT
nporecc. IloaTomy ymaercs HaOm0AaTh HW3MEHEHUST YPOBHEH TPYHTOBBIX BOJ,
YBEJIMYEHNE HMHTEHCHUBHOCTH Ta30BbIX IIOTOKOB, W3MEHEHUS AJIECKTPUUYECKOTO
CONPOTUBIIEHUA W PAN JAPYTMX BO3MYIICHUWHA HA 3Tale€ MOATOTOBKA CEHCMHUYECKOTO
coObITUsl. PasymiioTHeHre MOpOJI 3a CYET YBEIUUYEHUS] CyMMapHOro oObeMa TPEIIUH B
CBOIO OYepe/lb 00YCIIaBIMBAET MOSIBJICHUE JOKAJbHBIX aHOMAJIUM T'PABUTALIMOHHOTO U
AJIEKTPUYECKOTO TOJIEH TaM, TJ€ IMOJ€ JIOKAJbHBIX TEKTOHUYECKHUX HaIpsKEHUN

BBI3BIBAET aKTUBU3AIMIO Mpoliecca TPEIIMHOOOPa30BaHMUS.
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AHanu3 TMOoJs HanpsbDKEHUHW B pailoHaX NOATOTOBKHM 3emuieTpsiceHui [Miao
Liangtian, 1993; Wang Chunhua, Liao Sugiong, 1996] u pe3ynbTarbl UYHUCIEHHOTO
MOJICIUPOBAaHUsl YCIOBUM BO3HUKHOBEHUS 30H «JIWJIATAHCHUM» TO3BOJSIOT JOMYCKAaTh
BO3MOXXHOCTh ~ 00pa3oBaHMsl TPEUIMH HEKOTOPOro MacmTabHOrO ypOBHS  Ha
paccrosiausix 200 - 300 kM oT ouara OyIyIIero 3eMJIETPSICEHUS.

Takum oOpa3oM, BbIOOp (YHKIMM TUIOTHOCTH TPEIIMH B KA4yeCTBE MeEPHI
MOATOTOBKM pa3pylIeHUss HMEET psii JOCTOMHCTB, Onaromaps Y4yacTHUIO JTOM
(uznyeckoil Mepbl B POPMYITUPOBKE BCEX TPEX OCHOBHBIX 3aKOHOMEpHOCTE. OHaKo
Ha COBPEMEHHOM 3Tane TaKoW MOAXOJ He sBNsAeTcs ucuepnbiBarommMm. Hike Oyner
MOKa3aHO, 4YTO TpeOyeTcs elle U y4YeT pealbHOM (IOUIAHOW AaKTUBHOCTH B 30HE

TOTOBAIICTOCA CEHCMHUYECKOr0 COOBITHS.

1.3 Pa3;ioMHO-0/I0KOBbI€ CTPYKTYPbl M CWIbHbIe CEHCMUYECKHE COOBITHS:
aHAJM3 CYMaTpPO-2JJaMAaHCKOI0 W /JPYIMX IYHAMHUICHHBIX 3eMJICTPSICCHUIl B

paiione UnaoHe3uu

[Ipy wu3ydyeHHM pPaA3IMYHBIX TOPHBIX TOPOJ, CJIATAIOIINX BEPXHIOID YaCTh
nutocgepsbl, oOpaiiaetr Ha ceOsi BHUMaHUE UX HEOJHOPOTHOCTh — MOPOJIbI CIOKEHBI U3
pa3zHOMacIITaOHBIX OTJIENBHOCTEH, KOTOPhIE 3a4acTyl0 OTJIMYAIOTCA MO XUMUYECKOMY
CoCTaBy M 0O0JagaloT pa3IUYHbIMU (PU3UYECKUMHU CBOMCTBaMu. BHHMaTenbHOE
U3YUYCHHE CTPYKTYpPHI OTIENbHOCTEH (OJIOKOB) MOKA3bIBA€T, UTO OHU MPOHHU3AHBI IO
BCEMY O0BEMY CHUCTEMaMU TPEIIMH. OTO HACTOJBKO XapaKTepHas OCOOEHHOCTH
peabHOM TE€OJOTHYECKON CPEIbI, YTO HE YUYUTHIBATH €€ MPOCTO HEBO3MOXHO. U, TeM
HE MEHee, MPU OMUCAHUM MOJOOHBIX CTPYKTYP reo(U3UKHU 10 CHX MOp OMUPAOTCS B
OCHOBHOM Ha TMPEJICTABICHUS KJIACCHUYECKOW T€OMEXAHUWKH, KOTOpas ONEpUpPYyET B
OCHOBHOM CO CIUIOIITHOM CPEIOM.

CornacHO  COBPEMEHHBIM  MPEACTABICHUSAM  peajbHAas  HEOJHOPOIHAS
reopu3nyeckas cpeaa MOXKET OBbITh MpEeJCTaBlIeHa C MPUEMIIEMOM sl MPaKTUKU
TOYHOCTBIO HEKOTOPON MOJIENIbHOW CTPYKTYypOW, KOTOpas oO0JagaeT TaKUMH Ke

peaKIusIMUA Ha BHEIIHHE BO3JCHCTBHUS. YCJIOBHEM IPUMEHUMOCTH TaKOTO IOJAXO0Ja
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ABJISIETCA ~ YJOBJIETBOPEHUE HEKOTOPHIM TpEOOBaHUSIM, B 4YHUCIE KOTOPBIX U
HEOOXOJAMMOCTh BBINIOJIHEHHSI COOTHOLIEHUSI BUJA A<<L<</, rae ¢ — WU3y4aeMbIi
MacmTad 3ajadM, L — XapaKTepHBIM pa3Mep HEOJAHOPOIHOCTH, a A — JJIMHA BOJHBI
aKyCTHYECKOTO BO3MYLIEHHS. ECIM BEIWYMHBIA U L OJHOTO MOPSAKA, TO OCPEIHEHUE
HE MNpUBOIUT K HP(PEKTUBHOMY PEIICHUIO, €CIu kK€ L~¢, TO HENPUMEHUMBI
muddepeHuanbHbple  COOTHOIIEHMS, K KOTOPBIM CBOAMWTCS pellaemas 3ajada
[M.A. CanoBckuii u ap., 1987].

BnepBeie mnpoOnema, cBsi3aHHasE C HEOOXOAMMOCTHIO yueTa OJOKOBBIX
HUepapXUUYECKUX CBOMCTB TeOPU3MUECKOM cpelbl, ObUla TMOCTaBJIeHAa W JIETAJIbHO
npoaHanu3upoBana B padotax yueHbix CCCP akanemukom M.A. CagosckuMm [1979] u
ero yueHukamu [M.A. Canosckuii u np., 1982; 1983;1987]. bbuio ycTaHOBIEHO, YTO B
re0JIOTUYECKUX CTPYKTypax — B JIIOOOM OOBEKTE HEKOTOporo macmrada /¢ —
00s13aTeNTbHO MMEIOT MECTO I'paHUllbl pas3jieia, Ha KOTOPBIX CYIIECTBEHHO MEHSIOTCS
CBOICTBA CpPEJIBL.

['panuIel pacwyieHs 0T OOBEKT HAa CTPYKTYpPHBIE 3JIEMEHTHI MEHBIIIETO pa3Mmepa,
KOTOpBIE CAMU TMOPA3JAEJIEHbI Ha €11I€ MEHBIIINE AJIEMEHTHI, U T. .

HezaBucumo oT TOro, Kakoil Macitad 3JeMEeHTapHOr0 00bema cpefibl L BhIOpaH,
B HEM BCET/Ia MOXKHO BBIACIUTH FPAHULIbL, PA3AEISIONIME STOT JJIEMEHT Ha OTAEIIbHBIE
0JIOKM, HANpsI’KEHHOE COCTOSIHUE KOTOPBIX MOXKET Pa3iNvaThCsi CTOIb CYIIECTBEHHO,
YTO OCpPEJIHEHHE HaIpsDKeHU ctaHOBUTCS yxke HeaddexktuBHbIM [M.A. CanoBckuil u
ap., 1987].

[Ipu pemieHUM AMHAMHUYECKUX 3ajad TeOo(PU3MKH, KOTrJa paccMaTpUBAETCS
COOCTBEHHBIC WJIH BBIHYXJEHHbIE JBUKEHUE T€OPU3NUECKON Cpellbl U JEHCTBYIOIIUE
Ha HEE CHWIbl MEHSITCA BO BPEMEHH, K YHUCTO TIE€OMETPUYECKOMY YCIOBUIO
3 PekTUBHOCTH oOcpeqHeHus] Buaa A<<L<</ TpeOyercs 100aBUTH €II€ OJHO
YCIIOBHE. DTO YCIOBUE CBS3BIBAET XapaKTEPHOE BpEMS aHAIIM3UPYEMOTO npouecca 7 U
BBEIOPAHHBIN XapaKTePHBIN pa3Mep L 3JIeMEHTapHOTo 00bema, J) = L.

VYcnoBue BBITEKAET U3 TOTO (pakTa, YTO NPHU BBIBOJIC YPABHEHUU IBUKEHUS
CIUIOIIHOM CpPEAbl, ABISIONIMXCA KOHTHHYAJIbHBIM aHAJIOTOM 3akoHa HproTOHA miist

JIBIKCHUST MaTepUaIbHOM TOUYKH, B HESBHOM ¢opme Mpeamnosnaraercs, 4ro
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PAaBHOJEHCTBYIOIIAs BCEX CHJI, JEUCTBYIOIIUX IO IIOBEPXHOCTH BBIAEIEHHOTO
AJIIEMEHTAPHOI0 00beMa dV , MPUIIOKEHA K €r0 HEHTPY Macc.

Takoe nomymeHue cCopaBelJIMBO B TOM Mepe, B KaKOM BpeMs 7
pacupoCTpaHEHUs] aKyCTUYECKOIO BO3MYILIEHHS MO 00beMYy SV MOXKET CUUTAThCS
BECbMa MaJIbIM MO CPaBHEHUIO C 7 — XapaKTEpHbBIM BpEMEHEM 3aJlaud (BpEMEHEM
pacupoCTpaHEHUs] aKyCTUYECKOIO BO3MYILIEHHUS MO BCeMy O0beMy V), T. €. JIOJKHO
OBITH BBIIIOJIHEHO YCIOBUE 7 <<T.

BpeMs 7 MOXHO OLIEHMTH MO CKOPOCTH PaclpOCTPAaHEHUs BO3MYILEHHM, rpy0o

rOBODs, I10 BENIMYUHE CKOPOCTH 3BYyKa B CPENl€ ¢ COOTHOIIECHUEM BHJA 7~ L/c. OTCrona

BBITEKAET, YTO JIMHEHWHBIH pa3Mep DJJIEMEHTApPHOTO 00beMa, MO KOTOPOMY
MPOU3BOJUTCS OCPEOHECHUE CBOMCTB HEOJHOPOJHOM B JEHUCTBUTEIBHOCTH CpPEIBI,
JOJDKEH YIOBJIETBOPATH HEPABEHCTBY BUIA L/c = (éV)% / c<<T.

Jls mepuoan4ecKkoro mporecca ¢ XapakTEpHOW KpyroBOW 4acTOTOM w =27/T
ycinoBue 7 <<7 NOpUHUMAET BUJA Lw<<c. OUEBUIHO, YTO C IMOBBILICHUEM YaCTOTHI
aKyCTHMYECKOIO BO3MYIIEHUS BEIMYUHA ¢/ MOJDKHA HENPEPBIBHO YMEHBIIATHCH,
MOCKOJIbKY CKOPOCTh 3BYKa ¢ €CTh (DU3MYECKHM mapameTp TreoPu3nueckoil cpeibl,
OOBIYHO cNa00 3aBUCSIIMN OT BBHIOPAHHOTO pa3Mepa L BIEMEHTapHOro oObeMa.
EcrecTBeHHOM rpaHULell CHU3Y SIBIISIETCA CPEIHUM pasMep HEOTHOPOAHOCTH, KOTOPBIN
COM3MEPUM C UIMHOM BOJHBI A, TaK KAaK IPU Aw=c TMPOLEAypa OCPEIHECHUS
MEXaHUYECKHUX CBOMCTB He JaeT addekTa.

B camom Hauvane craHoBieHuss ~ (CeBEepOKaBKa3CKOW  reopu3NMUecKOn
oOcepBaTOpuM, KOTJa M3MEPEHHs] TPOBOAWINUCH TOJBKO B OJHOW JiabopaTopud,
pacronoxkeHHoi Ha 15 nukere mtonbHU bakcanckoit HelTpuHHoOU oOcepBatopuu UAN
PAH, nmpousonuio kpynseimee nyHamureHHoe CyMaTpo-AIaMaHCKOe 3eMJIETPSACEHUE.
ITepBble 3amUCU MarHUTHBIX CUTHAJIOB OTHOCATCS K uioH0 2004 r. He mMess Ha TOT
Mepuoj,  JOCTATOYHOTO  OmbITa 00paboTKM  mojiyyaeMod  uHGOpMalMH, 3TO
I[yHAMHUT€HHOE 3€MJIETPSICEHUE BBINMAJIO U3 YHUCJA, pacCMaTPUBAEMbIX HAMU COOBITHIA.
OnHako, MO MEpPE HAKOIUIEHUS SKCIEPUMEHTAIBHOTO MaTepuaja Mo IyHAMHT€HHBIM

CEHCMUYECKUM COOBITUSIM 3aMHTEPECOBAHHOCTh B u3yueHMM YHY reomarHuTHBIX

26



Bo3mymieHun 1nepen  Cymarpo-AJaMaHCKMM — 3€MIIETPACEHUEM, 3acTaBWJIa  HAC
BEPHYTBHCS ¥ IPOAHAIU3UPOBATH SKCIIEPUMEHTANIbHBIE JJAHHBIE TOTO MEPUO/IA.

B mnepBbIXx HayuHbIX NOyOJIMKaUMsIX 00 3TOM COOBITHM COOOINANOCH, YTO
MOJIBOJIHOE 3emileTpsiceHue B MHaumiickoM okeaHe, mpowusomienmiee 26 aekadps 2004
roga B 00:58:53 UTC (07:58:53 mo MecTHOMY BpPEMEHM) CTaj0 MPUYMHOMN IyHAMH,
MIPU3HAHHOTO CaMbIM CMEPTOHOCHBIM CTUXUWHBIM O€JICTBHEM B COBPEMEHHON HUCTOPUU
ceiicMuueckux karactpod. Beicora BomHbl gocturania 50 wmeTpoB (pUCYHOK 1).
Maruautyzaa 3eMIETPsCEHU MO Pa3HbIM OLIEHKaM cocTasisiia ot 9,1 1o 9,3, 310 onHO U3
TpEX CaMbIX CHJIBHBIX 3EMJIETPSICEHUUA 3a BCIO MCTOPUI0 HUHCTPYMEHTAJIbHBIX
CEUCMHMYECKUX HAOIIOICHUM.

Kartactpoduueckoe 3zemmnerpscenue 26 nexadps 2004 roma mpow3onio Ha
3anagHoM mobepexbe ceBepHor Cymatpsl, MHaoHe3us. B mporecce pa3BUTUSI 3TOTO
CEHCMHMYECKOTro COOBITHS OTMEYEHA IIesiasi yepeaa 3eMJIETPSICEHUM, BOSHUKIIUX BIOJIb
OJIHOTO TEKTOHHUYECKOro paszjoma. lIepBbIil TOMIUOK MOTPSIC CEBEPHYIO YAaCTh OCTPOBA
Cymarpa, 3aTeM 10 1EenovYKe TOMUKU PpukcupoBanuch 10 Hukobapckux u AH1aMaHCKUX
ocTpoBOB. OT HHUX B pa3HbIe CTOPOHBI Pa30ILIach MOIIHAs MpuUIMBHas BosiHa. CTeHa
BOJbI BbIcOTOM 10 10 meTpoB oOpymmnace Ha mnobepexbe Ilpu-Jlanku, Nnnuwm,
Nunonesun, Taunanpa, Manaizum. 3eMIIeTpsACEHHUE CONPOBOXAAIOCH
MHOTOYHCIIEHHBIMU a)TePIIOKAMH.

C 1900 roga 3aperucCTpUpOBAHHBIMHU 3EMIIETPSCEHUSIMHU C COMMOCTABUMOW CHIION
osutn bonbmoe Yunuiickoe 3eminerpsicennie 1960 roga (Maruuryna 9,3 — 9,5), bonbiioe
AJICKUHCKOE 3eMileTpsceHue B 3anmBe Alicu-031 (9,2) u 3emiierpscenue B 1952 roay
Bo3je rokHoro Oepera Kamuarku (9,0). Kaxmoe u3 3THX 3eMIIETPSICEHUM TaKkKe
MOBJIEKJIO 3a coOoi nyHamu (B Tuxom okeaHe), HO MOTHOMIUX OBUIO 3HAYUTEIHHO
MEHbIIIE.

OO6miee konuuecTBO moruOmux B 30He CyMaTpo-AJaMaHCKOTO 3eMIICTPSCEHUS
OIICHUBAETCSl MPUMEPHO B 235 THICAY YEIOBEK, JACCATKH ThICSY Mpomnaiu 0e3 BecTH,
OoJiee 4eM MUJUIMOH 4YEJOBEK OCTaluCh 0e3 Kpbllid Haj rojioBoil. Ha pucyhnke 2
XKENThIM O0003Ha4YeHbl pailoHbl Ha moOepexbe MHAMICKOrO OKeaHa MOJBEPTIINECS

yZapy BOJIH LIyHaMH.
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(dDoto c Beb-caiira «Katactpodsr u karaknuzmen (http://katastrofa.ru).
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Pucynok 2 - Illynamurennoe 3emuerpsicenue B paiione Cymatpsl 26.12.2004
(Bukunenusi, ctates «3emiuerpsicenue B Unnuiickom okeane B 2004 romy»,
http://ru.wikipedia.org/).

[lonHast 3Heprus, BBICBOOOXKIEHHAsI 3emieTpsceHreM B Muauiickom okeane,
1
orenuBaetcs mpumepHo B 2,0-10"* JTx.
PaccMoTpuM pe3yibTaThl, KOTOpbIE OBLUIM MOJYYEHBI B MIPOLIECCE AIapaTypHOTO

MOHUTOPHHIA 9TOTO YHUKAJIBHOT'O SABJICHUA B HUCTOpUHA CeUCMHYECKUX
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MHCTPYMEHTANIbHBIX HaOmoneHuil. [lonHas 3amuch aHAIU3UPYEMOTO CEMCMUYECKOTO

COOBITHSI MPUBEJICHA HA PUCYHKE 3.
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PucyHnok 3 - 3anuch Bapualyii MAarHUTHOTO TOJISl U HAKJIIOHOB 36MHOM MOBEPXHOCTHU Ha
JTanax MOoArOTOBKH M pa3BUTH 3eMileTpsiceHus B pailone Cymarpsl 26.12.2004. EW —
IToka3aHust HAKIIOHOMEPOB B MC Ayrd. HakiioHOMEp MCTIOIB30BaNICsS KaK JATYUK
OTPAKAIOIIMI MOMEHT CEHCMHUUYECKOT0 y1apa U MOCJIENYIOIIEE pa3BUTHE
CEMCMUYECKOTO IpoLecca.

IIpu ananu3e moay4yaeMbIX JaHHBIX MPUHATA CUCTEMA KOOPAWHAT, MPUBEIEHHAS
Ha pUCYHKe 4.

AHOMaIbHBIE KBA3UIIEPUOINYECKUE TEOMATHUTHBIE BO3MYILIEHUS, ONPEAEISIEMbIE
CTPYKTYypOU 00pa30BaBIIMXCS TOKOBBIX CHUCTEM B 30HE MOATOTOBKU CEHCMHYECKOTO
coObITHSI, HAaYaJIK (PUKCUPOBATHCS anmnapaTypHbIMU MeToJaMu, HaunHas oT 14 yacos 40
MUHYT 24 nexabps. BpeMms 31ech U fosiee mo TEKCTy MUPOBOE.

CTpykTypa OTIEIbHBIX T€OMAarHUTHBIX BO3MYIIEHHI F'€HEPUPYEMBIX, KaK Nepe.
3eMJICTPACEHUEM, TaK U B MPOLIECCE €0 Pa3BUTHSI, TPUBEACHA HIXKE.

Onnako, HamboJiee YETKHME aHOMAaJIbHbIE KBAa3UIMEPUOJUYECKHE BO3MYILICHUS
Ha0Iroanuch o KaHainy Z marautoBapuanuonHoi craniuu 00,00 gacoB ¢ 24 nHa 25
nexkaldpsi a 3aTeM MOBTOPSUIMCh B NPOLIECCE PA3BUTHS CEHCMHUYECKOro Ipolecca B

pEruoHe.
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PucyHnok 4 - MaruurtHas cuctema KOOpAHHar.
H - YpoBHu Bapuanyu TIOPHU3OHTAIBHOM  COCTaBIAIOLIEH
MarHUTHOIO IOJIsI 3€MJIM BIOJb MPOEKIUH TJIaBHOTO BEKTOpa
MarHUTHOTO TOJsi 3€MJIM Ha TOPU3OHTAIBHYIO IUIOCKOCTH B
MECT€ PaCIOJIOKEHUSI MArHUTOBApUALIMOHHOW cTtaHuuu (HTm).
3a MOJOXKUTEIBHOE IPUHATO HAIPABIIEHHBIE C FOTa Ha CEBEP.
D — YpoBHu Bapuanuu TOPHU3OHTAIBHOM  COCTaBJIAIOLIEH
MarHUTHOIO MOJISI  3€MJM  NEPIEHIUKYISPHO  MPOEKIMU
[JIABHOIO ~ BEKTOpa  MAarHUTHOro  mojis  3eMyd  Ha
FOPU3OHTAIbHYIO  IUIOCKOCTH B MECTE€  PacCIOJIOKEHUS
MarHuToBapualuoHHOM cTaHiuu (HTn). 3a nomoXuTenbHOE
IPUHSTO HAIIPAaBJIEHHBIE C 3a11a/1a Ha BOCTOK.
Z —YpOoBHM  BapuHallMM  BEPTHKAJIbHOM  COCTaBIIAIOLICH
MarHUTHOIo  Mojss 3eMIM B MECTE€  pacIHOJIOKEHHUS
MarHuToBapualuoHHOM cTaHiuu (HTn). 3a mnoJoXuTeNbHOE
IPUHSATO HAIIPABJIICHHBIE CBEPXY BHU3.

o
I
1

HTn [ /’,—A siand

6 h\r‘ﬁ\rhﬂ w%'wl'\,x : ﬁlﬂl |

;7 | o ”ﬂ‘l f |

uTn  °° My ui'\.ll‘-‘ {‘ If'ﬁr | H"'l |
I i

| L l L L L L L | - L L L L | 1
WL'I4OM 5Om 15h'3"3m 1Cm 2Om 3C_m
2004-12-24 14:40:00 — 2004-12-24 15:39:59

Pucynok 5 - BomHOBBIE ()OPMBI MATHUTHOTO BO3MYIIEHUS TIEPE]] aHATH3UPYEMBIM
ceficMUYecKuM coObITHEeM, HaunHas ¢ 14 yacoB 40 muHyT 10 15 yacoB 40 MuHyT 24 nexkadps
2006 rona.
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23"30™ 40™ 50™ oo"oo™ 0™
2004—12-24 23:30:00 — 2004—12—25 00:29:59

PucyHnok 6 - BoiaHOBbIe (hOpMBI T€OMAarHUTHOTO BO3MYIICHUS, BBIJICICHHBIC B IEPHOI OT 23
gacoB 58 munyT 24 nexabps 2006 rona go 00 gaco 23 munyT 25 nexkadps 2006 rozga.
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2004—-12-25 09:00:00 — 2004—-12-25 11:59:58

Pucynok 7 - BonHoBbI€ ()OpPMBI TEOMarHUTHOTO BO3MYIIEHUS TIEpE aHATH3HPYEMBIM
celiCMUYECKUM COOBITHEM, BhIJIeNICHHbIE B iepruoa oT 09 dacoB 25 nexadps 2006 rona
1o 12 gacos 25 nekabps 2006 rona.
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Pucynok 8 - BostHOBEIE ()OpMBI T€OMAarHUTHOTO BO3MYIICHHUS MTEPE]] AaHATTU3UPYEMbIM
CEUCMUYECKUM COOBITUEM.

Pucynoxk 9 - BonHoBbIe ()OpMBI MATHUTHOTO BO3MYIIEHHUSI HETIOCPEICTBEHHO TIEpe
CEHCMMYECKUM yAApOM.

AHaJII/ISI/Ip}UI npcaCTaBJICHHBIC JaHHBIC MOXHO 3aMCTUTb, 4YTO AHOMAJIBHBIC

KBa3suUICpUOANICCKUC BO3MYIICHUA CIICAYIOT C SaBHI[HOﬁ PEryJIAPHOCTBIO.

Otmeuas XApPaKTCPHEIC 0COOEHHOCTH aHOMAJIbHBIX T'€OMarHUTHBIX BOSMyHICHHfI,

NpeABapsIONIMX CEMCMUYECKOE COOBITHE TAKOro Maciitada, OTMETHM CIEIYyIOLIEe.
AHanu3 3amMcel MarHUTHOTO BapUOMETPA, OTPAXKAIOIIMX MArHUTHYIO OOCTaHOBKY B
peruoHe W TMpUBEACHHBIE pacIM(POBKHM TOHKOW  CTPYKTYphl  aHOMAJbHBIX

KBAa3UI'apMOHHUYCCKHUX TI'COMAIHUTHBIX BOSMymeHHﬁ, IIOKAa3bIBAOT, 4YTO IICPCH
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IlyHAMOT€HHBIM 3€MJIETPACEHHEM ObLI0 HecKoiabko YHY reoMarHWTHBIX MyJbCallUid,
KOTOpPBIE MOKHO KJIAcCU(UIMPOBATh KAK NPEIBECTHUKU CUIBHOIO CEHCMUYECKOTO
IlyHaMUTeHHOro coObITHs. [Ipn 3TOM XoueTcs oOpaTUTh BHUMAaHUE HA OJHO BAKHOE
o0cTosTeNnbCTBO. BO BpeMs MpOTEeKaHUs aHAIM3UPYEMOro CEHWCMHMUYECKOro Ipolecca
OTJIEJIbHBIE KOMIIOHEHTHl aHOMAaJbHOTO TIE€OMAarHUTHOIO BO3MYIIEHUS 10 Mepe
NpUOJMKEHUsT TJABHOTO YyJapa Bce OOJblIE€ HAlOMUHAIM KBa3UTapMOHUYECKUE
CUTHAJIBI.

[Tocne ob6miero o63o0pa 3apUKCUPOBAHHBIX MAarHUTOTPAMM IEpersieM K aHaIu3y
TOHKOM CTPYKTYpPbI HAOIIOJAaEMbIX CUTHAJIOB.

JleTabHBIA ~aHAJIM3 MAarHUTOIpPaMM, HPEICTABICHHBIX BBIIIE, [O3BOJSET
BBIJICJIUTh JBa BpPEMEHHBIX MHTEpPBaJa, B KOTOPBIX TI'€OMAarHUTHHIE AHOMAJIUU
MPOSIBIISIIOTCSA HanboJiee OTYETIMBO. JTU YUYACTKH OTMEUYEHBI HA PUCYHOK 3 LIBETOM.

C nenpro u3ydyeHuss TOHKOW CTpyKTypel YHY reoMarHUTHBIX BO3MYILIEHUHN
BBIIIOJIHUM OIEPALMIO PACHIMPEHHs] BPEMEHHOIO IMala3OHa BBIIEJIEHHBIX 00JacTel.
OTu pe3yabTaThl npeacraBieHsl HAa pucyHke 10. 3nech oOpaiaroT Ha ce0s BHUMaHUE
YeTKHE aHOMaJIbHble BOJIHOBblE (popmbl YHY KBazurapMOHMYECKHMX T'€OMarHUTHBIX
BO3MYLIEHUH, MOJYyYEHHbIE TI0 BCEM KaHajlaM MarHUTOBAPUALMOHHOM CTAHLHUHU BO
BpemeHHOM uHTepBaie oT 00:00 mo 01:00.

YToOBl cocTaBUTH 0OJIEE MOJHOE MPEACTaBICHUE O TOHKOM CTPYKTYpE CUTHAaJIa,
ATOT Y4YacCTOK 3alliCH ObLI MOABEPHYT QUIbTpALMK B Auana3zoHe nepuoaos 10 — 300 c.
Pe3ynbraTel punbTpannu npeacTaBieHbl Ha pUcyHke 11.

OO6pamaer Ha cebsi BHMMaHue 4YETKas KBazurapmonuueckas ¢opma YHY
ANIEKTPOMArHUTHOTO  BO3MYILEHHMs, MOSBUBILErOoCs 3a CYTKA JO  TJABHOIO
ceficmuyeckoro ynaapa. [Ipu 3Tom BelnuuHa CUrHajna BapbupoBasia ot gosied HTn go 1
HTm.

[lomy4yeHHblid pe3ynbTaT JAET OCHOBAaHMWE HAAESATHCSA, YTO MOJOOHOrO THUIA
aHomasibHble YHY reomarHuTHbIE BO3MYIIEHUS MOTYT OBITh MCIOJIB30BAHBI B 3a7a4ax
NPEeAyNpEeXICHHUs] IIyHAMUIE€HHBIX KaTtacTpod. OTo Tem Oojee CHpaBeajiuBO, 4YTO

MOCJEAYIONIUE HAIIIM YKCTIEPUMEHTAIbHbBIE pa0OThI IO 3aTPOHYTOM MPOOIIEME, KOTOPBIE
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6y,Z[YT INPUBCACHBI HMXKC, IIOATBCPKAAIOT MNPUHIUIIMAIBHYIO BO3MOXHOCTb TaKHUX

MPAKTUYECKUX MPEIITOKECHUM.

i \
0 )"‘ \\.-'*
FA PN o J x B
H nT | ‘,n"l G e
60 oice /
S == " ,-’.-v-—w”"" 'NF\\\\ .J'f
v } el it
e ——— S 2 s
N Ve \¢ N
-10 xl
DnT 1

——- —4rno—1h + :
P e e N e
h
Z nT § 1‘4 sea

F N, !
\ /|
\ P VA
)\ rd
" W
1Nt Y

IM

23 00

{

2004-12-24 22:59:59 — 2004-12-25 01.:59:58
Pucynok 10 - @parMeHT 3anucu Bapualuii MAarHUTHOTO TIOJIS 32 CYTKHU NEpeNt
3emiieTpsiceHueM B paiioHe Cymatpsl 26.12.2004.

AHaM3upys MOJYUYEHHbIE PE3YyJbTaThl, CIEAYET OOpPAaTUTHCS K UCTOPUU BOIMPOCA U
HaIOMHHTb, YTO BIEPBbIE MOAOOHBIE TEOMAarHUTHBIE BO3MYIIICHUSI ObUIH MOJYYEHBI €I11e
B KoHle 1964 rona, xorma u3BecTHbIM yu€HbIM [[xopmx Myp BHepBble COOOIIMI O
xapakTtepHblx YHY MarHuTHbIX curHanax (MpelBECTHUKAaX), KOTOPbIE MOSBHINCH 3a 2
yaca /10 Havaina 3emietrpscenust [Moore, 1964; Fraser-Smith, 2008]. U3yuenue 3toro
kiacca YHY reoMarHUTHBIX BO3MYUIIEHUN OBLIO MPOJOJDKEHO B psae padot
[Moprynos, A.4. Cugopun, 1996; A.B. I'yasensmu, 2007 u np.].

AHOMaJIbHBIE r€OMarHUuTHBIE CUTHAJIBI, MpeIBapsonIe CUJIbHBIE
3eMJIETpSICEHUS, HAOII0Ialuch B MIKUPOKOM Auanazone yactor [B.I'. baxmytoB u np.,
1998]. OnHako, OCHOBHBIE YCHIIHS YUEHBIX B MOCIEIHUE TO/Ibl OBLIN COCPEOTOUCHBI Ha

M3YUYEHHH MHUPOKOIOIOCHBIX Bo3MyIieHu# [["'ox6epr u ap., 1979; 2008].
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Pucynok 11 - Beigenenusiii GuinbTpoBaHWEM KBAa3HIIEPHUOJNYECKAN CUTHAI, OTPaXKAIOIIUI
CTPYKTYpPY T€OMArHUTHOT'O BO3MYLIEHUSI, BOSHUKILEIO 3a CyTKHU IIEpe]] 3€MIICTPSICEHUEM B
paiione Cymarpsl 26.12.2004 r.

N3 paccMoTpeHHs] MPAKTUYECKH BBIMAIM KBAa3UTAPMOHHYECKUE COCTABIISIONINE
YHY gunama3ona. ITUM MOKHO OOBSICHUTH TOT (akT, UTO HA MPOTHKEHUHU TMOCIEIHUX
naruaecsatu et YHYU u OHY reomarHuTHbie MOpPEIBECTHUKU MEPUOAUYECKU
00CYXTarOTCsl, OJHAKO TMOJHOTO COTJIACHS Cpear TeO(PU3UKOB OTHOCHTEIHHO
BO3MOXXHOCTH UX HAJIEKHOTO BBIACICHUS U MPAKTUUECKOTO UCTOJIb30BaHUS IO CUX TOP
HET.

B o6miem maHe 3aTpoHyTas mpoodiieMa UMEET JaBHUIITHIO UCTOpHI0. M3BeCTHO,
YTO WMHAYIUPOBAHHBIE CYTOUHbIC BapUallMd MAarHUTHBIX MOJEH HMMEIOT Pa3IudHOe
npoucxoxaenue. Eme B 1889 r. Illyctep oOHapykui, 4TO 4YacTh CyThb CYTOYHBIX
BapUalMii MarHUTHOTO TMOJS uUMeeT 3eMHoe mnpoucxoxiaeHue. OH TEpBBIM clernanl
BBIBOJ] O TOM, YTO 3Ta YacTh O0YCJIOBJIEHA N30BITOYHBIMU TOKAMH, WHIYIIUPOBAHHBIMU
B TmpoBomsameld 3emsie  OONBIIMM BHENIHMM ToieM. B mocneayromem  ObLTIO
YCTaHOBJICHO, YTO MHTEPECEH HE CTOJIBKO caM (aKT CyIIECTBOBAHUS BTOPUYHOTO TIOJIS
CKOJIbKO COOTHOIIICHHE aMIUTUTYA U (Da3 MEPBUYHOTO W BTOPUYHOTO Toyieid. VIMeHHO
AT BEJIWYUHBI OBUIM TOJOKEHbl B OCHOBY TEXHOJIOTMM, KOTOpbHIE Nalld IEHHYIO
nH(MOpMAIHIO 00 IIEKTPONPOBOTHOCTH BHYTPEHHUX Teochep U OTIACITHHO BBIIECICHHBIX
HEOJHOPOHBIX T€0JIOTUUECKUX CTPYKTYP.
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Xapaktepuzys YHY reomarHuTHble BO3MYILEHHS, (UKCUPYEMbIE TMepen
CUJIBHBIMU CEHCMUYECKUMU COOBITUSMH, CIEAYEeT MPUHUMATh BO BHUMAHHUE U Ha TO
00CTOSITENBCTBO, YTO OYEHb YAaCTO HA MArHUTOrpaMmax IO BCEM TPEM KOMIIOHEHTam
HaOmogaroTcss  ciabbple, TMOYTH CHHYCOMAAIbHBIE TIE€OMAarHUTHBIE  ITyJbCAllUU
MOHOC(EPHOrO0 NPOUCXOXKIAEHUA. MX OTIMYUTENbHOW OCOOEHHOCTBIO — SIBISIETCS
CUHycouJanbHas GopMa, 0ObIYHO XOpOIIO BbIpaxkeHHas. [lyiabcanuum pasnenstorcs Ha
KJIaCChl B 3aBUCHMOCTH OT CTEMEHM UX PEryIspHOCTH U mepuoja. Te mynbcanuu, y
KOTOPBIX aMIUIUTyAa JU0O0 TOCTOSIHHA, JUOO PEryJspHO MEHSETCS, Ha3bIBAIOTCS
Pc (pulsations continuous — perynspHble mynbcanuu). CylecTByeT Apyrod TUl
MyJIbCalliid, KOTOPbIE HAIOMHHAIOT 3aTyXarollue KoyieOaHus, MPUYEM KaxXIbli MakeT
conepxkuT ot 5 g0 20 mepuonoB. Takue mynbcanuu oTHOCAT K THmy Pi (irregular —
HEpEryJISIpHbIN).

B mpenenax kaxxaoro Tuma myJbCaldd MOAPA3AEIAIOTCS B COOTBETCTBUHM C HMX
nepuoaamu cieayroumM oopasom [Jacobs et al., 1964; 1. A.G.A., 1973]:
Pc1=0,2-5¢,Pil=1-40c,

Pc2=5-10¢c, P12=40-150c,
Pc3=10-45¢c, P13 =>150c¢,
Pc4 =45 - 150c, Pc5 =150 - 600 ¢, Pc6 => 600 ¢

Takoe nemeHne B M3BECTHOM MEpPE YCIOBHO, M 3TH KJIACCHI B 3HAYUTEIBHOU Mepe
nepekpeiBatoTca. Ho, oueBHIHO, CYIIECTBYET Psii CBOWCTB, MO KOTOPBIM Pa3IuvyaroTCs
nyJibCallii, MNPUHAAJICKAIINE pPa3HbIM KiaccaM. beuim oOHapykeHbl [Saito, 1962]
MaKCUMyMbl ~ YacTOThl  TMOSIBJEHUS  MOCPEAM  CIEKTPAJIbHBIX  HHTEPBAJIOB,
cootBeTcTBYOmUX Pc3, Pc4 u Pc5, u riybokue nmpoBansl BOM3u nepuoaos 10, 45 u
150 c.

CnemyeT OTMETUTh, UTO TakK k€ KaK W Il BCe COBOKYMHOCTH T€OMarHUTHBIX
Bapualuuii B 1eJOM, HaOmogaercs oO0mas TEeHAEHUUS K YOBIBAHMIO aMILIUTYIbI
MyJIbCAllUi C YMEHBIIIEHUEM UX TIEPUOJIOB.

B HayuyHoll nuTeparype MO MyJbCallUsIM BCTPEYAIOTCS 3HAYUTEIbHBIE
MPOTUBOPEUHsl. DTO HEYJUBHUTEIHHO, €CIIM MPUHATH BO BHUMAHHE, UYTO MEPHUOJ,

AMIUIUTyda W 4YacCTOTa IIOsABJICHHA, BMCCTC B3ATLHIC, MOI'yT 3aBHCCTb OT YPOBH:A
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CECMUYECKON MU COJIHEYHOM aKTMBHOCTH, N'€OMATHUTHOW IIUPOTHI, BPEMEHH CYTOK,
BO3MYIIEHHOCTH reocdep. Tak, Hanmpumep, roguyHas Bapuallyds YacTOThI MOSIBICHUS
Pc3 3aBucut OT (aszpl COMHEUHOIO IMKIA, a CyTOuHas Bapuamusi Pc5 3aBucut ot
IAPOTHI.

OxapakTepru3yeM KOpPOTKO OCHOBHBIE CBOWMCTBA IyJbCalldid, KOTOPBIE IO
CTPYKTYp€ HAIlOMMHAIOT aHOMAaJIbHbIE F€OMarHuTHblE Bo3MmylueHus YHY nuamaszona,
Ha0JII0/1aeMble Tepe]] CUIBHBIMU 3eMileTpsiaceHusiMu. B ux uucne mynbcanuu tuna Pc2,
Pc3, Pc4. XoTs 3T TUMbl DyJbcauii 001a4a0T PsAOM XapaKTePHBIX OTINYHI, OHU BO
MHOTHX OTHOIIEHUSX BBIMJSAIAT Kak OJHOPOJHBIM KIIACC, B IMpeaeliax KOTOPOTo
W3MEHEHNE CBOMCTB B 3aBUCUMOCTH OT MEPUOAA MPOUCXOAUT HENpepblBHO. CyTOUYHBIN
XOJl UX MEHSIETCS B 3aBUCHUMOCTH OT NEpPHOa MyiabCcalluii cueayromumM oopaszom: Pc2 u
Pc4 yame nosBusrorcs Houbto, a Pc3 — gHem. TouHee, mynbcanuu ¢ MEpUOJAMU, HE
MpeBBIIAOMMUMU 18C, peIko BCTpEUYarTCs THEM, a MYJbCAllUH B THANa30HE EPUOJOB
ot 18 10 40c peako BcTpedaroTcss HOUbto [Saito, 1969].

Ileprion moHMKAETCA C BO3pAacTaHMEM BO3MYILIEHHOCTU. Bce Tpu Tua uMeroT
O0oJiee BBICOKME aMIUIMTYJIbI Ha aBpPOpaJbHBIX U CyO0aBpOPAIbHBIX IIUPOTaX.
AMIuUTy 16l MeHsIt0TCsl OT BennuuH nopsjaka 100 nTa (ans Pc2) no 5 uTn (ans Pc4).

OOBIYHO OTMEUEHHBIE MYJIbCAIINU HAOIIOJAI0TCSI OJHOBPEMEHHO Ha TEPPUTOPUSIX
KOHTUHEHTAJLHOIO MaciuTada, HO HWHOTJAa OXBAaThIBAIOT U II€JI0€ MOJIyIIapue.
Coob6mianocy [Orange, Bostick, 1965] o HaOmtomaBuieiics BBICOKOM CTEMEHH
KOT€pPEHTHOCTH Ha PACCTOSHUAX MNOpSAKa ThICcSY KM ais mynbcauuii Pc3 u Pc4. C
Ipyroil CTOpoHBI, u3BeCcTHBHI ciaydau [Raspopov and Lanzerotti, 1976], korama
MyJIbCAIlUU TOTO K€ TUMNA ObUTM OIPAaHUYEHBI B IIUPOTHOM HAMpPABICHUU UHTEPBAJIOM B
150 km.

ComnocTapiisisi UMEIOIIKNECS JaHHbIE MO MyJibcauusaM Tuna Pc4 ¢ reoMarHUTHBIMU
Bo3mytmieHusimu YHY nuanazona, HaOnr0aeMbIMU ME€pE]l CUIBHBIMU CEHCMHYECKUMHU
COOBITUSIMU, CIEAYET MOJYEPKHYTh, YTO JO CUX MOP HUKOMY HE YJaJoCh OMPEACIIUTD,
YTO SBJISIETCSA MEPBUYHBIM: BO3MYIeHHE B HOHOC(hepe Tuma, Hanpumep, Pcd nnum YHY
F€OMarHUTHbIE BO3MYIIEHUSA, (UKCUPYEMBbIE€ HEMOCPEJICTBEHHO TIE€pe]] CUJIbHBIMU

3CMIICTPACCHUAMMU.
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[Ipu  pa3BuTUM  CEWCMHYECKOro  IMpolecca  HaOJII0JaeTcsl  TeHepaius
F€OMarHUTHBIX M aKyCTUYECKUX MoJied B JHUTOcPepe. DTU MPOLECChHl Pa3BUBAIOTCA B
TOTOBSIIEHCS SMUIEHTPATBLHON 30HE W BO30YXIAalOT MOHOC(]Epy, YTO U MPUBOAUT K
OTHOBPEMEHHOMY MOSBJIEHUIO ITyabcanusaMm tuna Pc3, Pc4. [Ipn 3ToM HU3KO4AaCTOTHOE
AKyCTUYECKOE M3JIyYEHUE, TEHEPUPYEMOE MPUIOBEPXHOCTHBIMU JIUJIATAHCHBIMU
CTPYKTypaMu, paclpoCTpaHseTCsl B aTMOC(EPE CO CKOPOCTHIO 3BYKa, B TO BpeMsl Kak
ANEKTPOMArHUTHBIE BO3MYIIIEHUSI BO30YKIAI0T HOHOC(EPY MPAKTUYECKU MITHOBEHHO.

Mpb1 He CMOTJIM HalTU B JUTEpaType KaKuxX-IHOO aHHBIX, KOTOPBIE yKa3bIBaJIU
OBl Ha yCIEIIHOE pelIeHne 3Tou 3a1aun. M ToNbKO aHallu3 MPeCTaBUTEIHLHOTO 00BheMa
AKCIIEPUMEHTANIBHBIX 3anucedt YHY reomMarHUTHBIX BOJHOBBIX  BO3MYIIECHUM,
MPEABAPSAIONINX CUJIbHBIE M CEUCMUYECKHE COOBITHS, yOexkJaeT Hac B TOM, 4YTO B
OOJIBIIMHCTBE CIy4aeB MEPBUYHBIM SIBISETCS T€OMArHUTHBIN CUTHAJ, TeHEPUPYEMbIN
TOTOBSILIAMCS 3€MJICTPSICEHUEM.

3akanunBas aHanu3 YHY »eKTpOMarHUTHBIX BO3MYIIEHUH, 3a()UKCUPOBAHHBIX
HAaMU B MEPUOJ MOATOTOBKM M pa3BuTusa CymaTpo-AJaMaHCKOTO 3€MJIETPSACEHUS,
MIPUBEIEM TOHKYIO CTPYKTYPY CHUTHAja, MOJIYYEHHYIO 3a HECKOJIBKO 4acOB JI0 TNIABHOTO
yaapa. 3necs Y HU BOJHOBBIE T€OMArHUTHBIE BO3MYIIIEHHUS BBIICJIIEHBI CBETIBIM TOHOM.
[Tocne dunprpanuu noje3Horo curtana B auanazone 10 — 300 ¢ mosyyaeM TOHKYIO
cTpykrypy YHY  reomMarHuTHOro  BO3MYIIEHUs, NPEABAPSIONIETO  TJIABHBIN
ceiicmuueckuil yaap. Jaxe Oermoro B3rJisfa Ha MOJYYEHHbIE BOJTHOBBIE (hOPMBI
JOCTaTOYHO, YTOOBI MOHATH YHUKAJIBHOCTh MOJYYEHHOTO IMpeaBecTHUKa. Kak 1o
JUTUTEILHOCTH, TaK U MO (opMe KBA3UMEPUOJUUYECKUX BCIJIECKOB OH OTJIUYAETCS OT
curHaiioB tuna Pc4.

[IpencraBnsieT ompeAcsieHHBIM HHTEpec OOpaTUThCS K pe3yJbTaTaM aHalu3a
HaIpsHKEHHO-e(POPMUPOBAHHOTO  COCTOSIHUS  00sacTH  moArotoBku CymMarpaHCKo-
AZlaMaHCKOrO 3€MIIETPSICEHUSI W COIOCTABUTh HMX C JAaHHBIMU T'€OMAarHUTHBIX
W3MEpPECHUM.

Vuensie NP3 PAH Pebenkuit F0.JI., Mapunun A.B. u Ocoxmna J[.H.

XapakTepusys npodiemMy, OTMEUalT, YTO 3EMIIETPSACEHHE MPOU3OILI0 Ha QuaHre
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30HICKOU celicMuueckoi obmacth, orubaromem c 3amana Cymarpy, Hukobapckue u

AHJamMaHCKHE OCTPOBA.
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Pucynok 12 - ®parMeHT reOMarHiTHOTO BO3MYIIEHUS, 3a(UKCUPOBAHHOTO
HEIOCPECTBEHHO Iepe]] 3eMieTpsiceHneM B pailone Cymatpsl 26.12.2004.

DTOT y4acTOK 30HJICKOW NYTM TF€OTEKTOHHKH OMNPEAENSIOT KaK Y4acTOK KOCOHU
cyonykiuu, rae Muno-ABcTpanuiickas IinTa IBUTAETCS HA CEBEP CO CKOPOCTHIO 65 MM
B ron (asumyr 11°.am), a  bupmanckas  miuudtra  ABUTaeTCS  BIOJIb
Annamano-Huko6apckoro u llenTpanbHo-CyMaTpaHCKOro MPaBOCABUTOBBIX PA3JIOMOB
Ha 0T 0-I0r0-BOCTOK.

MexaHu3mM odyara, IO JaHHBIM CEUCMHMYECKOro IieHTpa ['apBapickoro
YHUBEPCUTETA, ObLI JAOCTATOYHO TUIIUYHBIM JI1 JaHHOTO YYacTKa CyOAyKIIMOHHOMU
30HBI.

3apukcupoBaHHas CEHCMHMYECKUMHU CTaHLHSIMU a¢repiioKoBas
MOCJIEIOBATEIBHOCTh CEUCMHUYECKUX COOBITUM B PErHOHE ITO3BOJSET BBIIEIUTH B
Ka4eCTBE O4ara 3eMJIETPSICEHUH Pa3pbIB MPOTKEHHOCTHIO OKOJIO 1250 kM.

Beinonnennoe yuensiMu M®3 PAH Pebeuxum [O.JI., Mapununsim A.B. u
Ocoxunoit JI.H MoznenupoBaHue aHaIU3UPYyEMOTO0 CEHCMUYECKOTO COOBITHS YKa3bIBaET,

YTO B KaueCTBE pa3phiBa ObllIa peaan3oBaHa Cyomnosiorasi HogalbHas MIOCKOCTD.
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Pucynox 13 - ToHKast CTpyKTypa T€OMarHuTHOT'O BO3MYIIEHUS TTEPET 3eMIICTPSICEHIEM B
paitone Cymatpsl 26.12.2004.

3eMJIeTpsICeHHE MPOU3OIILI0 B CEHCMUUYECKH aKTUBHOM PErHOHE, NJii KOTOPOTO
Ha OCHOBE CEHCMOJOTHYECKUX JaHHBIX ['apBap/CKOro yHUBEpCHUTETa ObLI COCTaBIICH
Katajnor u3z 265 coOwbituit ¢ 4,7 < MI, < 6,5, npouzomeamux ¢ 1971 r. mo okts6pb
2004 r., c riiyOuHo# rumnoueHTpoB MeHee 150 kM (pucyHnok 140). AHaINU3 JaHHBIX U3
ATOTO KaTajora rnoka3ajl BO3MOKHOCTh OCYIIECTBUTh PEKOHCTPYKIIUIO HATIPSKEHUM 115
JIBYX TJIyOWHHBIX JMANa3OHOB: ycioBHas 3eMmHas kopa 0-60 kM (220 coObiTuii) u
riyOuHHas 4acth cimdba  40-150 kM (80 coOwitmit). OOpaboTka HMCXOIHBIX
CEHCMOJIOTHYECKHX JTAHHBIX IPOU3BOAMIACK B y371ax cetku 0,5°%0,5°.

[Ipoananu3upyeM OpHEHTAIMIO TJIaBHBIX HAMNpPsDKEHUW B 3eMHOM Kope (clioi
0-60 xM). Ha pucynke 14 moka3zaHbl MPOEKIIMU HA TOPU3OHTAIBHYIO IUIOCKOCTh OCE
MOTPYEHUsI TJIaBHBIX HampsikeHuid. K 1Oro-BocTOKy OT Hayana «BCIApbIBAHUS
pa3pbiBa MPOEKIUU OCEN anredpandyecku MaKCUMaIbHBIX U MUHUMAJIbHBIX HAMPSKEHUM
Ha TOPU30HTAJIbHYIO IUIOCKOCTh CYOHOPMAalbHBI, a MPOMEXYTOYHOTO TJIABHOTO
HaIpsDKEHUS - MapajulesibHbl K MPOCTUPAHUIO OCH kenoba (pucyHok 14a,0). 3nech ocu
MaKCHUMAJIbHOTO JE€BUATOPHOIO CHKaTUSl MMEIOT TOJIOTUM HAKJIOH MOJ OKEaHHYECKYIO
TuTOC(EepHYI0 IUIUTY, a OCH MAaKCUMAJIbHOTO JIEBUATOPHOTO PpACTSDKEHUSI KPYTO

IMOT'PY’KCHBI IO KOHTUHCHTAJIbHYIO IUIUTY.
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Pucynok 14 - Pe3ynbraTel 1epBOro 3Tana peKOHCTPYKLUHHU JUIsl 3eMHOU KOpbl. OpueHTaIus
MIPOCKLIUH Ha TOPU30HTAIBHYIO IIJIOCKOCTh OCEH MOTPYKEHUS TJIABHBIX HAIIPSIYKEHUN
MaKCHUMAaJILHOTO JICBHATOPHOTO cxkaTus 3 (a), pactsikeHus (0). Tum HanmpsKeHHOTO COCTOSTHUS
(a), Bux TeH30pa HanpsHkeHul - koappunuent Jloge - Hanau (0).

Oro TUNUYHas CyOQyKUIMOHHAas OOCTaHOBKa, ompezensemas Kak o0CTaHOBKa
TOPU3OHTANIBHOTO CXKaTusl (PUCYHOK 14a), CO CTpOro BhIAEPKAaHHOW CyOHOpPMaJIbHOM K
MPOCTUPAHUIO OCHU JKeyioba opueHTtarued. OpueHTalusi BEKTOPOB 3TUX HaIpPsKEHUM
OTBEYAET HAIpPABICHUIO JEUCTBUS KOHBEKIIMOHHBIX IIOTOKOB TMOJI OKEAHUYECKOU
IUTUTON, KOTOpbIE SBJISIIOTCS ONPENETSIONIMMU  Ha JTale pPa3BUTUS  CIIOXKHBIX
ANEKTPOCTATUYECKUX SBJICHUU B JUTOCchEpe, KOTOpble B KOHEYHOM HUTOT€ MOTYT
BBI3BIBATh Pa3J/IeNICHUE PIEKTPUUECKUX 3aPSJIOB.

Jlamee mo Mepe TMPOJABMXKEHHS BAOJb 3amagHoro ¢JjaHra 30HJCKOU
CyOIyKIITMOHHOM 30HBI C IOTa Ha CEBEP MPOUCXOUT MOCIIEI0OBATENIbHASI CMEHA PEKUMOB
HaIMpsOKEHHOTO  COCTOSIHUSA  OT  CYOAYKIIMOHHOTO (FOPU30HTAJIBHOE CXaTue) 10
TOPU3OHTAIBHOTO PACTSKEHHUS. ODTOT MPOIECC MO CYIECTBY JOJDKEH HOCUTH
KoJieOaTeIbHBIN XapaKTep.

BaxxHo OTMETUTH, YTO CYOAYKIIMOHHBI PEXKUM HAMPSIKEHHOTO COCTOSHUS B
I0O)KHOM 4acTHU HUCCIEIYyEMOT0 ydacTKa AYyrd MPaKTUYEeCKU BILUIOTH O MecTa Hadalia
«BCIIApbIBaHUs» pa3pbiBa GOPMUPYETCS B 3€MHOM KOpe OKEaHWYECKOW JTUTOChHEepHOU

IuThl. B TO BpeMs Kak peXuM ropu30HTAIBLHOTO PACTSKEHUsS B 33yTOBOM OacceiHe,
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CABUTOBBI PEXHUM BJIOJb 3amagHoro ¢uanra bUpMaHCKOW TIUTBI M HEKOTOpbIE
YYaCTKHA PEXUMa TOPU3OHTAIBHOIO CKATUS K BOCTOKY OT CEBEPHOIO OKOHYAHUS
Cymatpsbl (OpMUPYIOTCS B 36MHOM KOPE KOHTUHEHTAIBHOU JIUTOCHEPHI.

CoBepIlIeHHO OYE€BUJIHO, YTO TOAOOHAs TpaHchopMmalus HaNpPSKEHHOTO
COCTOSIHUSL OT CYOAYKIIMOHHOTO K CJIBHUTOBOMY M pPa3ABUTOBOMY (TOPHU3OHTAIBHOE
PACTSDKEHHE) ONpeesieTcs ABUKeHNEM bUpMaHCKON TJIUTHI ¢ CEBEpO-3amajia Ha I0ro-
BOCTOK. IMEHHO ABWKEHUE 3TOM IUIUTHI ONPEAENSET MPABOCABUTOBYH) KHHEMATHUKY
Annamano-HukoOapckoro u IlentpanbHo-CymMaTpaHCKOrO pa3jioOMOB U OMPEACIISIET
OCOOCHHOCTH PEXKHMa HAMPSHKEHHOTO U 3JIEKTPOCTATUYECKOTO COCTOSIHUS B OTAECIBHBIX
OTPAHUYEHHBIX CTPYKTYpaX KOHTMHEHTAJIbHOW 4YacCTH 3€MHOM KOpBI, YTO B CBOIKO
odepeab ONPENENIeT CTPYKTYPY M 3JEKTPOCTATUUECKOE COCTOSIHHUS 30H JWJIATAHCUU B
LEJIOM.

PaccmarpuBas mexanusm JeopMHpOBAHUST KOHTUHEHTAJIBHOW KOpPBI BIOJIb
3anagHoro (uanra bupmaHCKOW TMIWUTBI OTMETHM cliefyioliee. AHalU3 CMEHBI
OPUEHTALIMU TJIABHBIX OCEH HAIpPSIKEHUHA HAa YYacTKE OT HAdala «BCHAPBIBAHUS)
pa3pbiBa 10 ceilcModoKkaibHOM 00JlacTH 3aayroBoro OacceiiHa MOKa3bIBAa€T, YTO OHA
JIOCTATOYHO XOPOIIO COOTBETCTBYET HAONIOJaeMOM OpHUEHTAIlMU OCEH TJIABHBIX
HaMpsOKeHU BOJMM3M  TPEUIUMHBI CABUTA, KOTOpasl SIBISETCS OMNpeNesonel mnpu
(hopMUPOBAHUM TOKOBBIX CUCTEM B 36MHOU KOpE.

Ha pucynke 15 moka3zaHbl TpaeKTOpPUM OCEW HaNPSHKEHUM MAaKCHUMAaJIbHOTO W
MHHUMAJIBHOTO CKaTHsl, AEHUCTBYIOIINE B TOPU3OHTAIBHON IJIOCKOCTH HCCIIEAYEMOTO
y4JacTKa 30HJICKOM Jyr'M, a Ha BPE3KE PUCYHKA 15 - TpaeKkTOpuu 3TUX HaANpPSKEHUM,
OTBEUYAIOIIAE TEOPETHUUYECKOMY PENICHHUIO 33Ja4l TEOPUH YIPYTOCTH I TPEUIMHBI
CIBUTA.

[TonydeHnHble pe3yJbTaThl MOKA3bIBAIOT, 4YTO AHAamMaHO-HukoOapckuil pa3psiB u
ceBepHbIN ydacTok LlenTpansHo-CymMaTpaHCKOro pa3pbiBa CIEIyeT paccMaTpUBaTh Kak
AKTUBHYI0O HAa COBPEMEHHOM 3Tale€ CIBUTOBYIO CTPYKTYPY, BO3MYIIAIONIIYHO IMOJE
TEKTOHUYECKUX HAMPSKEHUM MCCIETyeMOTo ydacTka 30HJCKOM Ayru (Ha pucyHke 15

AKTUBHBIC YYAaCTKHW I3THUX Pa3JIOMOB J1aHbl YTOJIIICHHLIMU J'II/IHI/IHMI/I) H ABJIAIOITYHOCA
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ONpeAesAoNed Npu TeHepauuu aHoManbHbIX YHY reoMarHMTHBIX BO3MYILECHHH,

KOTOPBIC MBI TPAKTYCM KaK NPEABCCTHUKH IYHAMUTCHHOI'O 3CMIJICTPSICCHUA.

+ Vo,
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PucyHnok 15 - TpaekTropun MakCUMaIbHBIX 1 MUHUMAJIBHBIX C)KMMAIOIINX HAIIPSKEHUN,

JNENCTBYIOIIMX B 3€MHOM KOPE B TOPU3OHTAIILHOM HamnpasiieHuu. Ha Bpeske tpaekropuu
IVIABHBIX HAIIPSKEHUM, OTBEYAIOIIME TEOPETUYECKOMY PEIICHUIO 3a1a4X O TPEIIMHE CIBUTA.

KoHueBpIiMU 4acTsIMU 3TOW CIIBUTOBOM CTPYKTYPBHI SIBJISIFOTCS CEBEPO-BOCTOYHBIN
y4acTOK 3aJyroBoro OacceifHa, W 00JacTh BOJIM3M Hayajia «BCHAPBIBAHUS TJIABHOTO
pasphiBa.

Takum o6pazom, (akT BO3HHKHOBEHHS CHIIBHOTO 3EMJICTPSICEHHS B 00JIacTH
BBICOKOTO TpaJIMCHTa HAMpPSIKEHUM 3acTaBisieT MEePEeCMOTPETh CYIIECTBYIOIIUE Ha
CETOJIHSIIIIHUI JIeHb B3TJISJbI HA TMPOLECC MOJTOTOBKH CHJIBHOTO 3EMIIETPSICEHHS, B
KOTOPBIX JOMUHUPYIOT MPEJICTABICHUSI O TTOBBIIIIEHUHM UHTEHCUBHOCTH HAIMPSXKEHUH BO
Bceil oOmacTu OyAymiero 3eMJIETPSCeHHS [JI0 MPENeNbHBIX 3HauyeHU. MOXKHO
MPEANOJIOKNUTh, YTO UMEHHO HAJIMYMUE OJU3KO PACMOJ0XKEHHBIX 00JIaCTeil BHICOKUX U
HU3KUX HaNpsSOKEHUM SIBISETCS OJHUM U3 ONpeAeNsiomux (PaKTopoB pa3BUTHUS
3eMJIETPSICEHUN, pa3/IeNICHUs SIEKTPUUECKUX 3apsAJIOB U MOSBICHUE TOKOBBIX CHUCTEM.
DOHeprus 3eMJIETPSCEHUM MPU 3TOM PE3KO MPEBBINIAET YPOBEHb SHEPIMU OCHOBHBIX

CUJIBHBIX COOBITHI CEeMCMOAKTHBHBIX YYacCTKOB 36MHOM KOpbI. B pe3ynbTaTe MOIIHOM
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ANEKTPU3AlMM  YKa3aHHBIX 00JacTed, KOTOpPblE MOTYT OBITh CMOJIEIUPOBAHBI
CTPYKTYypaMu JWJIATAHCHOTO THUIIA, MOSBISIOTCS YCJIOBUSI CIOCOOCTBYIOIIME T€HEpAIlUU
r€OMarHUTHBIX MPEIBECTHUKOB.

Urak, ceronHs ecTe BCe OCHOBAHUS MOJIATaTh, YTO B3aUMOJICHCTBHUE 3aPSKECHHBIX
oOjacTeil B 30HAaX pa3sHOMACHITAOHBIX Pa3pbIBOB M Ha MPUJIETAIOLIUX YyYacTKax
rE€OJIOTHYECKON CPEAbI BBI3BIBAET T€HEPALIMIO TOKOBBIX CUCTEM, KOTOPBIE OTBETCTBEHHBI
3a TOSIBJIEHUE PACCMOTPEHHBIX BBIINIE AHOMAJIbHBIX I€OMAarHUTHBIX BO3MYIIECHHUN Ha
BCEX 3TAlax MOJrOTOBKYU U MPOTEKAHUS aHATU3UPYEMOTO CEMCMHUYECKOTO ITPOIECCA.

Takum oOpa3zom, aHAIU3 reOIMHAMUYECKOM OOCTAaHOBKHM Ha ATalle€ MOJATOTOBKU U
pa3Butusi CyMarpo-AIamMaHCKOrO 3€MIIETPSICEHUS U JTAHHBIE MArHUTOBAPHUALMOHHOU
cranuun jaboparopuu Ne 1 CeBepokaBka3zckoil reodusudeckoid obcepBaTOpUH,
MO3BOJIMJIA  BBISIBUTh  NPEACTAaBUTENbHBIA  KJacc  KBasunepuoawdeckux YHY
F€OMarHUTHBIX BO3MYIICHUN Tepe] CUJIbHBIMH IYHAMUT€HHBIMU CEHCMHUUYECKUMU
COOBITUSIMU. OTH BO3MYyIIeHUsT (OPMUPOBAIUCH B  IMpeaenax TrOTOBsIIEHCS
AMUILICHTPAJILHOW 30HBI, @ WX BEJIMYMHA B PalOHE PACMIONOKEHUS Te0(U3UNYECKUX
HH(POPMAIIMOHHO-U3MEPUTEIIBHBIX CUCTEeM Kojiebanach B npenenax 0,5 — 1,2 uTm.

JlanpHelmee M3y4EHUE O3TOr0 KJIacca »AJIEKTPOMArHUTHBIX BO3MYIIEHUW U
CO3/IJaHUE HOBBIX TEXHOJOTHUW OMEPATUBHOIO aHaln3a, MOCTyHarwlleil uHpopmanuu
MO3BOJIUT (TIPU OJJHOBPEMEHHOM HCHOJIb30BAHUM JPYTUX MPOTHOCTUYECKUX MPU3HAKOB
CUJIBHBIX CEUCMHYECKUX COOBITUN B OKEaHE) BBIMTH HA TEXHOJIOTHIO KPATKOCPOUYHOIO
MPOTHO3a [IyHAMHUT€HHBIX 3€MJIETPSCEHUMN.

Teneppr mepeiiieM K aHalu3y JPYroro CUJIBHOTO CEUCMHUYECKOrO0 COOBITHS,
KoTOopoe npousonuio B paiioHe CesepHoit Cymatpsel 06 anpenst 2010 roga, Munone3us.

CornacHo nanHbiM reodusnyeckoit cimyx0si PAH mapamerpsl 3emieTpsiceHus
OBLIN CIeayIoIIne:

date= 06-Anp-2010 22:15:00.0
lat= 2,32 lon=97,2
depth= 33km
ms: 7,8/29 mb: 6,8/33
KIV 22:25:28.5
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OOpamasich K NPUBEIEHHON MarHUTOIpaMMe, cpa3y OTMETUM, YTO aHOMAJbHbIE
reomarauTHeie Y HU BO3MyIIEeHHs IPOSABUINCH 3/1€Ch B ITOJIHOM Mepe. bonee oT4eTnBo

OHHU HPOABJIIAIOTCA B ClIydac, Koraa 3aluchb HpO(l)I/IJIBTpOBaHa B 3aJaHHOM JHAaI1a30HC.

Pucynok 16 - 3emnerpsicenue B paitone CeBepnoit Cymatpsei 06 anpesnst 2010 rona. [lokazanus

HAKJIOHOMEpa B HAIIPABJICHUU 3allal-BOCTOK U BapUallu MAarHuTHOT'O I10JIA 3emin. I_IBCTOM
BBIJICJICHBI aHAJIM3UPYCMBIC YHYACTKN MAaIrHUTOTPAMMBIL.

EW ms . *\

Pucynok 17 - [loka3aHusi HaKJIOHOMEpA B HAIlPaBJIEHUM 3ama/-BOCTOK W Bapualluu
MarHATHOTO TOJIs 3eMJIH, MOABEPTHYTHIE GruibTpanuu B Auanazone 20 — 100 cexyH.
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Anamm3upys YHY reomarHuTHble BO3MyHIEHHST 3a 22 yaca Iepen
3emiieTpsiceHueM (PUCYHOK 18) OTMETHM, 4TO OHM OTUETIMBO BBIACISIIOTCS U MUMEIOT

SIBHO BBIPAKEHHYIO KBa3UTAPMOHUYECKYIO CTPYKTYPY.

H nT
DnT

ZnT
Pucynok 18 - Boxnossle (popmbl YHY reoMarHuTHBIX BO3MYILEHUN B BapUaLIUAX
MarHUTHOTO TTOJISE 3eMITH 3a 22 Yaca J0 aHATH3UPYEMOTO CEHCMUYECKOTO COOBITHSI.

HqueM HUX JIWUTCIBbHOCTH M CIICAYIOMMUC JAPYT 3a JAPYIOM ITAKCTbl OTPAXaAIOT
CIIOHTAHHYIO IIPUPOAY TOKOBBIX CHCTEM, TI'CHCPUPYCMBIX  3IJICKTPOCTATUICCKU
HCYCTOfI‘II/IBI)IMH AnI1aTaHCHBIMH 06p330BaHI/I$IMI/I, p€ajibHO CYHCCTBYIOIMMU B

paBJIOMHO—6J'IOKOBBIX OTACIBHOCTAX Ha 3Tall€ MoAroTOBKH CEMCMHUYECKOr0 COOBITHSL.

H nT

DnT

ZnT

Pucynox 19 - BoraoBsie popmbl YHY reoMarHuTHRIX BO3MYIIIEHUN B BapHALUSAX MarHUTHOTO
noJist 3emiin 3a 22 yaca B yBEJIMYEHHOM MaciiTade ¢ nepuoom ~ 30 CeKyH/I.
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Pucynoxk 20 - BoxaoBbie popmbr YHY reoMarHuTHRIX BO3MYIICHHI B BapHALUAX MATHUTHOTO
moJist 3emiin 3a 7 4acoB JJ0 CEMCMUYECKOro yaapa.
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ZnT
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WORMOD' a0t 0OMGSS. %t . 18™0aS . 30% 1Mot %t . 1a"og®  m6®
2010-04-06 15.08:00 ~ 2010-D4—06 15:12:59

Pucynoxk 21 - BoxroBbie popmbr YHY reoMarHuTHRIX BO3MYIICHH B BapHALUAX MATHUTHOTO
1oJ1st 3eMJIH 3a 7 4acoB B YBEJIIMUEHHOM MaclITabe ¢ MepHoAoM ~ 35 CeKyHI.

Pucynoxk 22 - BoxaoBbie popmbl YHY reoMarHuTHRIX BO3MYIICHH B BapHALUAX MATHUTHOTO
noJist 3emiin 3a 6 4acoB JJ0 CEMCMUYECKOT0 yaapa.
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Pucynok 23 - Bomrossie popmber YHY reoMarHuTHBIX BO3MYIIICHHUH B BApUAIUSIX MATHUTHOTO
noJist 3emutr 32 6 4acoB B YBEJIMYEHHOM MacIiTade ¢ mepuoaoM ~ 47 CeKyHI.

Pucynoxk 24 - BomnnoBsie popmbr YHY reoMarHuTHBIX BOSMYIICHUH B BapUaUsaX
MAarHUTHOIO 1moJjst 3eMiH 3a 3 yaca 10 CEHCMUYECKOro yiapa.

586 |
ZnT saa b

5.2 w . A
R01S NS VS Y U ST S S et el 1 botona T . ] b

18"13700° D TAQ0F 30 15Me0? w2 15'00' P
2070-04-06 19:1300 ~ 2010-04-06 181659

Pucynok 25 - Bomrossie popmber YHY reoMarHuTHBIX BO3MYIICHHUH B BAPUAIUSIX MATHUTHOTO
noJist 3eMJIH 3a 3 Jaca B YBEIHUEHHOM MaciTade ¢ mepuoioM ~ 42 CeKyH/IbI.
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Pucynok 26 - Bomrossie popmber YHY reoMarHuTHBIX BO3MYIICHHUH B BAPUALUSIX MATHUTHOTO
noJisi 3eMJIM ¥ TIOKa3aHHsI HAKIIOHOMEPOB HETIOCPECTBEHHO Tepe COObITHEM

Pucynoxk 27 - BoxaoBbie popmbr YHY reoMarHuTHRIX BO3MYIICHHI B BapHALUAX MATHUTHOTO

H nT

DnT

ZnT

Pucynok 28 - Bomrossie popmber YHY reoMarHuTHBIX BO3MYIICHHUH B BAPUAIUSIX MATHUTHOTO
noJist 3emin 3a 1 gac B yBenmueHHOM MaciuTade ¢ nmepuoom ~ 30 CexyH/I.
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Pucynox 29 - BoirroBbie popmbr YHY reoMarHuTHRIX BO3MYIICHH B BapHALUAX MATHUTHOTO
noJs 3emun 3a 1 gac B yBenmueHHOM MaciuTade nmpoduiabTpoBanHble B quamnasone 20 — 100
CeKyH/I. SIBHO BUJTHO CMEIIEHNE OTHOCUTENIFHO CUTHAJIA, HE TIOJBEPTHYTOTO (PHIBTPALIUH.
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Pucynoxk 30 - BoraoBsie popmbl YHY reomarautHeix Bo3mytieanii H koMmoHeHTHI
MarHUTHOTO TOJIs1 3eMJIH, TOABEPTHYTHIE QruibTpannu B auanazoHe 20 — 100 cekyHa mo Tpem
cranmusM (bakcan, Kybans, Kapmoropsr) nepen celicMuaeckuM cOOBITHEM.

AHalu3 pe3yJbTaToB, MOJYYEHHBIX MPU OOpadOTKE CEHCMHUUECKUX COOBITHI B
paiioHe HMHOoHE3MM TOKa3bIBa€T, YTO pPErucTpupyembie aHomanbHble Y HY
r€OMarHUTHbIE BO3MYIIEHHUS B CBOEH CTPYKType cojepkar uH(OpMaluio o
CEUCMOJIOTUUECKUX U DJIEKTPOMArHUTHBIX TIpolleccax, pPa3BUBAIOIIMXCS B 30HE
OyIylIero ceMCMu4ecKoro cCoObITHS.

3akaHunBass OOCYXJEHUE SKCIHEPUMEHTAJIbHBIX JAHHBIX, TOJYYEHHBIX C
HCIIOJIb30BaHUEM HH(POPMAIMOHHO - U3MEPUTEIbHBIX cucTeMaM (CeBepOKaBKa3CKOM

reodusnueckon ooceppaTopuu u 1aboparopun B Koprnoropax (ApxaHrenbckas 001acTh
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ABpoalnibHasi 30Ha), OTMETUM HOBHU3HY IMOJYUYEHHBIX PE3YJbTATOB. DTH PE3YIbTAThI
MOJy4YE€HBI BIIEPBBIE U HE UMEIOT MUPOBBIX aHAJIOTOB.

BaxxHo 00patuTh BHUMaHHE W Ha TOT (PaKT, 4TO, HECMOTPS HAa MHOTOJIETHUE
yCUJIUs  BBIJAIOIIMXCS ~ Treo(U3WKOB,  HAy4Hble  METOJbl  KPaTKOCPOUHOTO
MIPOTHO3UPOBAHUS 3eMJIETPSICEHUI 0 CUX MOpP B MOJHOM Mepe He pa3paboTaHbl. Takoe
MOJIO)KEHHE CBS3aHO C TEM, YTO B COBPEMEHHON Teopu3uke U CEHCMOJIOTHUM, K
COXKQJICHUIO, OTCYTCTBYET MOHUMAHUE TIIYOMHHBIX MPUYUH 3TUX TPO3HBIX MPHUPOIHBIX
aBiaeHnil. IMeHHO mno3aTomy aHomanbHble YHY sneKTpoMarHuTHbIE MPEIBECTHUKH
rJIyOOKO HE aHAJIU3UPOBAIHCH.

Jlokanuzanusa o4aroB 3eMIJIETPSICCHUN B 30HAX Pa3ioOMOB, YKa3bIBa€T HA TO, YTO
MMEHHO pa3apo0JEeHHOCTh, KyCKOBATOCTh TOPHOM MOPOJbI, HAIMUKUE B HEW OOJIBIIOTO
KOJIMYECTBA TPEIIHH U (IOUI0B, IPEBPAILAET Ie0JIOTMYECKYI0 CPEAY B CBOCOOPA3HYIO
TETEPOTEHHYI)  CTPYKTYpy H  ABJISETCS OJHUM U3  YCIOBHM  MOBBIIICHHS
HHEPreTUYECKOro TMOTEHIHAJa Cpeapl B HEKOTOPOM OrPaHUYEHHOM 00beMe
auTocepsbl, 4TO B CBOIO OU€pe/b MPUBOJUT K BOSHUKHOBEHUIO MPEAPACTIONIOKEHHOCTH
TAKOI'0 PETHOHA K CEICMUYECKON aKTUBHOCTH.

OcBoOOXkAeHUE YyOPYroil SHEPTrUU B Pa3IOMHO-OJIOKOBOM Cpelie MPOUCXOJIUT B
MOMEHT MPEOJOJICHUSI CUJI TPEHUSI UMEHHO B MECTaX B3aMMHBIX KOHTAKTOB OTAEIbHBIX
OJIOKOB, B CTPYKTyp€ KOTOPBIX YJaeTcsl BBIACIUTH AWJIATAHCHBIE OOpa30OBaHUf,
KOTOpbl€  CHOCOOHBI  HAaKalIUBaTh  dAJEKTPOCTAaTHUUECKUE  3apsapl U 3aTeM
B3aMMO/ICHCTBOBATh MEXIAYy COOOW Ha dTare pa3BUTUSI CEHCMUUYECKOTO COOBITHSA. DTU
B3aUMOJICHCTBUS, KaK TOKAa3bIBAIOT JAHHBIE HATYPHBIX HAOJIOJECHUN, U OMPEAEISIOT
YCJOBUS T€HEpalluK, U YPOBHU U3Ty4aeMbIX re0(hU3nYeCcKuX MoJield B 30HE MOJTOTOBKU
Oynyuie ceicMrU4ecKoi KaTacTpoQbl (3EMIIETPSICEHHUS).

Ecth Bce ocHOBaHus MojaraTh, 4YTO 3/I€Ch OCHOBHAas pOJib JOJKHA OBITH
OTBE/ICHA PE30HAHCHBIM OCOOEHHOCTSAM I'€OJIOTMUECKOW Cpebl BMECTE MOJATOTOBKE U
pPa3BUTHS JaHHOTO CEHCMUYECKOro coObITHS. bonee Toro, yxe B psie padoT MOKa3aHo,
YTO «PE30HAHCHD», B MIMPOKOM 3HAYEHHM 3TOTO IMOHATHUS, B PANE CIIy4aeB SIBISIIOTCS

OCHOBOIIOJIaralolMMHA B <«OKU3HW» IutaHeThl 3emisa [M.A. CagoBckuii u ap., 1987;

IO.H. ABcrok, 1996 u np.].
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I'maBa 2 MH3y4yeHme celicMH4YeCKOro Impouecca B paiioHe JIbOpPYyCCKOro
BYJKAHMYECKOr0 IEHTPa ¢ LeJbI0 BbIIeJeHUS] BYJKAHMYECKMX POKAHUN U
NMOCTPOEHUE TEXHOJOTHM TPOTHO3MPOBAHUS BYJIKAHMYECKOW AKTHBHOCTH

N3y41aeMoro ByJikaHa B IEPUOA IMMOATOTOBKHA U3BEPKCHUS U HA I3TAIIC U3BCPKCHUHA

B mHacrosimee BpemMs Ha ceBepHoM KaBkaze (YHKIHMOHUPYIOT YETBIpE
MOJTHOMACHITa0HBIX Teo(PU3NUeCKUX JTadOpaToOpuu, KOTOphIE BOILIM B COCTaB
CeBepokaBKa3Cckoil reoU3nuecKoi 00cepBaTOPHH.

[lonyuyaembie B pe3ylibTaTe HAONIOACHUNW HAKCHEPUMEHTAJbHbIC JaHHBIC
MO3BOJISIIOT ~ UCCIIEIOBATh TOHKYIO CTPYKTYPY XapaKTEpPHBIX BOJHOBBIX (popm
pa3zHOMacIITaOHBIX BO3MYIIEHUN (MOTEHIIMATBHBIX MPEIBECTHUKOB), BBIJICTICHHBIX MPH
aHaJgu3€ OTJEIbHBIX CEHCMHUUYECKUX COOBITUH, KOTOphlE MPOU3ONLUIA B pailoHe
OnpOpyCcCKOW BYJIKaHUYECKON 00J1acTH.

B nacTosiiiee BpeMs IIaHUPYETCsl CO3/IaHUE CIEIUATU3UPOBAHHBIX AJITOPUTMOB
U TpOrpaMM, KOTOpbIE MO3BOJST aBTOMATH3UPOBATh ATOT mpoiecc. OaHAKO, ydyacTue
YUYEHOTO-UCCIeIoBaTeNsl B pab0oTax MO aHaIM3y TOHKOW CTPYKTYpPhl T€OMArHUTHOW U
ceiicMrUecKor HH(pOpMAaIUU, OCTaeTcsl 00s13aTeNbHbIM. J[elo B TOM, YTO MOJIy4eHUE
VHUKAQJIbHBIX HAyYHBIX pE3yJIbTaTOB, CBSI3aHO HE TOJBKO C aHAJIM30M JAHHBIX
HAaTypHOTO OHKCHEPUMEHTa, HO HTOT mMpolecc TpeOyeT OJHOBPEMEHHO HU3yudaTh H
reoJioro-reo(pu3nYeckue OCOOCHHOCTH PETrMOoHA. Y CTAHOBJIEHO, YTO TIyOUHBI
3aJieTaHusl oyara W psAJ APYTUX TEOJOTHMUYECKUX OCOOCHHOCTEH MOTYT SBUTHCA
omnpenensaonuMu. B mpoiiecce n3ydeHus 3TUX CIOXKHBIX SBJICHUHN KeJaTelbHO YUeCTbh,
110 BO3MOKHOCTH, BCE OCHOBHBIE OCOOCHHOCTH CTPOCHUSI PETMOHA U €TI0 F€0JIOTHYECKUX
OTZIENIbHOCTEM, YYaCTBYIOIIMX MPSIMBIM WJIM KOCBEHHBIM 00pa3oM B (OpPMHUPOBAHUU
oOpa3a aHOMaJbHOTO BO3MYIIEHUS HA BCEX OJTamax pa3BUTHS, BKIIOYAs:
MOATOTOBUTEIIbHBIN MEPUOJI, MOMEHT yAapa U moclie/le CeUCMUYECKOT0 COOBITHS.

Urak, npoananu3upyeM HanboJiee reoJuHaMHUYeCKUe 0OCOOEHHOCTH XapaKTEPHBIX
3eMJIETPSICEHUN M JPYTUX SIBJICHUN, HAOJIIOJAEMBbIX B OKPECTHOCTH BYJIKAHUYECKOM

MOCTPOUKHU DboOpyca.
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2.1 ByJkaHu4ecKHe U3BEPKEeHUS

Bynkannuecku akTuBHbIE pernoHbl Poccun BkitodaroT tor Boctounoit Cubupw,
Kamuatkn, Kypun u KaBkaza. B mnpenenax IlenTpanbHoit A3suum (BKiIrOuas
[Ipubaiikanbe) HaOMIOJAETCSI NPOSIBICHUE HOBOM BYJIKAHUYECKM AKTUBHOW BO
BHYTPUIUIMTHOW NMPOBUHIMHU. CeBEpHAsd 4acTh 3TOW MPOBUHIIMU MPEIACTABIEHA PSAIOM
Takux 00JIacTel HOBEWIlero ByJKaHU3Ma B I0KHOM TOpHOM oOpamuieHuun Cubupw,
Takux Kak TokuHckas, Y qokaHckas, Butumckas, FOxxHo-balikanbckas. /s HoBelIero
BYJIKAHU3MA IO>xno-balikansckon BYJIKAHUYECKOU o0nacTu XapaKTepHbI
MHOTOKpaTHbIE KPAaTKOBPEMEHHBIE UMITYJIbChl aKTUBHOCTHU MPEUMYIIIECTBEHHO B popme
JaBOBBIX W3NUsHMI. Da3pl BYJKAaHW3MA pPA3/ICJICHbl MHTEpPBAJaMHU BYJIKAHUYECKOIO
3aTUIIBS, MPOJOIKUTEIIBHOCTh KOTOPBIX HE MPEBBIIIAET HECKOJIBKUX JECATKOB THICAY
netr. B teuenne nocnennux S50 THIC. JIET MPOU3OILIA U3BEPKEHUS BYJIKAaHOB Y yr-Apra
n JlonuHHOrO, CHOPMUPOBAIUCH OrPOMHBIE MO MPOTSKEHHOCTU JaBOBBIE PEKU IO
noimuHaMm Manoro Enwucest, bununa, Kemmrara u T.4., BO3HHKJIO JaBoBoe Iojie JKom-
bonok B Boctounom Casine. J[nHaMuKka pa3BUTHS BYJIKAHUUECKUX COOBITUN MO3BOJISET
ropoputb 0 Bocrounoit TyBe KkKak O ByJIKaHMYECKM aKTUBHOW U, Oojee TOro,
BYJIKAHHYECKH OMNACHOW TEPPUTOPHUHU, [JsI KOTOPOM CYHIECTBYET OIpEaCICHHAs
BEPOSITHOCTh HOBBIX BYJIKAHUYECKUX U3BEPKECHUM.

Ha Kamuatke n Kypunbckux octpoBax PocCCHHCKMMM yYEHBIMM BBIIIOJIHEHA
PEKOHCTPYKIIUS 3BOJIIOLINHU BYJKAHUYECKOU IEATEIbHOCTH MO3BOJIMIIA:

- Ha Kamuatke BbIsiBUTH ~ 7100 BbIpa)K€HHBIX B peibede BYJIKAHUUECKUX
00pa3oBaHuil LIEHTPAILHOTO TUMA U UX (ParMeHTOB IJIEHCTOIEHOBOTO BO3PaCTa;

- Ha Kypunax — 6osee 800 popm.

N3 Hux okxono 4000 pa3HbIX MO MPOUCXOKIACHHUIO U PA3MEPY BYJIKAHUYECKHX
¢dbopm Ha Kamuatke u 6osee 330 Ha Kypunax Bo3nukiu 3a nocinennue 40-50 Toic. ner.
PocculickuMu y4eHbIMH YCTaHOBIIEH PE3KO HEPABHOMEPHBIM XAPAKTEP BYJIKAHU3Ma BO
BPEMEHH: KOPOTKHE SMHU301bl U ATallbl MOBBIIIECHHOM, BIUIOTh 10 NAapOKCU3MAaJbHOM,

BYJKAHMYECKOW aKTUBHOCTH uepenyroTrcss ¢ B 5-10 pa3 Oosiee AIUTETbHBIMU
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BPEMEHHBIMU  OTpPE3KaMH, OTJIMYAIOMIMMUCS TOHM)KEHHOW aKTUBHOCThIO. Bce
JNEUCTBYIOLIME B HACTOSIIEE BPEMS ByJIKaHbl BO3HUKIN He paHee 40-50 ToIc. JeT.

Cpenn [nelCTByOIIMX BYJKAaHOB KamuyaTku CEroJHsS BbIICIEHA W H3yYeHa
MOArpyNna akTUBHBIX BYJIKAHOB. B HEE BKIIOUEHBI BYJIKAHBI, 11 KOTOPBIX HU3BECTHBI
UCTOPUYECKH JIOKYMEHTHUPOBAHHBIE M3BEPKEHUS WIM Haauuve (PymMaposbHOU
AKTUBHOCTH, W TOJArPYNNa IMO-TCHIMAJbHO AKTUBHBIX BYJKAHOB, JJII KOTOPBIX TaKUX
CBEJICHW HEr, HO TEOJIOTMYECKMMH METOJAaMU YCTAaHOBIIEHbl W JIaTUPOBAHBI
n3BepxkeHus B nocaeanue 3500 ner. B ux yucne, cuuraromuecs cendac MNoTyXImUMHA U
HE yucysimecs B Katanorax, ByJikansl Taynmui, XoayTtka, [{ukuit ['pedenn, Xanrap.

BpinonHeH JaeTanbHBII TPOTHO3 BYJIKAHWUYECKOW OIMACHOCTH, MPEIJIOAKEHBI
CcrocoObl 3alUTBl U PEKOMEHJAIMU [0 MHUHUMH3alHUKM yiiepOa OT HU3BEpKEHUU
BYJIKAHOB ABAauMHCKUI M D0€KO, HaXOJALIUMXCS B HEMNOCPEICTBEHHOW OJM30CTH OT
ropogoB IlerponasnoBck-Kamuarckuii, EnuzoBo (Kamuatka) u CeBepo-Kypuibck
(o.ITapamymup, Kypussr).

Ocoboro BHUMaHMs  3aciaykuBaeT ¢  KaBka3kuih  peruoH, KOTOpPBIU
XapakTepu3yeTcsi HHTCHCUBHBIMHM JABWIKEHHUSIMU 3€MHOW KOpPBI, a OIbOpyccKuii
BYJIKAHUYECKHI LEHTP YHUKAJIEH KaK C T€0JOTMYECKOM, TaK U ¢ Te0(hU3NUECKON TOUeK
3penusi. B Hacrosiee Bpemsi yCTaHOBIIEHO, YTO BYJKAaH DIbOPYC SBISIETCS aKTUBHBIM
BYJIKAHOM THUINA «A», IEWCTBOBABIINM B HCTOPUUECKOE BPEMS.

Nunounesmuiickuii Bynkan Kpakaray (Krakatoa) mpocHysncs mocie riayOokoro
3atumbsd. Otnapixal oH Oosiee cra JseT. Bo Bpems cBoero IoOCIEIHETO
KaracTpopuyeckoro u3pepxeHus B 1883 roay BynKaH YHMUYTOXHI OOJBIIYIO YacTh
OJTHOMMEHHOTO OCTpPOBa, OrPOMHBIE BOJHBI 3AIMJIM OKPYXKAIOIIYI0 MECTHOCTh U
MPOU3BEJIM CTpAIlIHbIe OMyCTOlIeHUs. Bynkan yHec mnpuOIu3uTeNbHO 36 ThICSY
MOACKUX >XKu3HEH. Cuily TOro B3pbIBa T'€OJIOTH OLIEHMBAKOT Kak B 13 TeicsAsu pas
MPEBBIIAIOIIYIO CUITY B3pbIBa aTOMHOU 00MOBI B XHpPOCHUME, a €r0 IPOXOT ObLI XOPOIIIO

CJIBIIICH B paanyce 4 TwIC. KHJIOMCTPOB.
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2 Narco Falle: Barctolt Medio

0)
Pucynok 31 a,0. Bynkan Kpakaray cHOBa pocHYyJICs.

Takue cnoXHbIE W MOILIHBIE MPUPOJIHBIE SIBICHUS KaK HM3BEPKEHUSI BYJIKAHOB
MOT'YT UMETh Pa3HO0Opa3HbIE MPEABECTHUKHU, OTPAKAIOUINE CTEIIEHh UX AKTUBHOCTH.
B uncne Takux aHOMaJIbHBIX POIIECCOB BBICTYIIAKOT:
- MPEIIECTBYIOIIUE 3eMIIETPsICEHUS (BYJIKAHOTPSICEHUSA);
- neopmaluu 3eMHOM TOBEPXHOCTH B pallOHE BYJIKAHHUYECKON MOCTPOUKHY;
- pPa3orpeB KpaTepos;
- UI3MEHEHUE MOITHOCTHU (hyMapoJ M COCTaBa BYJIKAHMYECKHUX Ta30B;
- uHppazBykoBbie 1 YHY snekTpoMarHuTHbIE BO3MYIIICHUS
- JpYrHue aHOMAJIbHBIE TMPOLECCHI, PETUCTPUPYECHIE B PaWOHE BYJIKAHUYECKOU

MOCTPOMKHU.
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Hanbonee OnaronpusiTHbIE YCJIOBHS JJIsi MPOTHO30B MMEIOTCS B Clydae TaKUX
U3BEPKEHUN, KOTOPBIM MPEIIIECTBYIOT 00pa30BaHNE HOBBIX MOJBOJSIIMX MUTAIOIINX
MAarmMaTU4YECKUX KaHAJIOB, KOTJAa B TEJ€ BYJIKAHUYECKOW IOCTPOWKHA BO3HHUKAIOT
MOIIHBIE CTPYKTYPhI JUJIATAHCHOTO THIIA.

CeromHss OCHOBHBIMH B 3aJayax MPOTHO3a H3BEPKEHHUM BYJIKAHOB IPHUHSTO
CUUTATh CEUCMOAKYyCTUYECKHME METOAbl. B MHUpPOBOW NpakTUKE OJAHUM W3 JIYUIIHUX
MPUMEPOB ObUIM MPOTHO3BI, CHEJIAHHBIE COBETCKUMHU YUYEHBIMHU IEpe]l HauyalloM U BO
Bpemsi bonbmioro tpemuaHOro TonbaumHckoro u3BepkeHus (bombloe TpemmHHOE
TonbaunmHckoe u3BepkeHue, 1984 r.).

VYcnemHsIM ObUT U IPOTHO3 KPYMHOTO U3BEp:KeHUs, HayaBierocs B mae 2001 r.
Ha ByJskaHe IlluBemnyy.

Bynkan Oap0Opyc B Hacrosilee BpeMsi HAXOIAUTCA B COCTOSIHUM TOKOS. JTO
COCTOSIHUE JUTUTCS y>Ke OoJiee BeKa, a 3TO 3HAYUT, YTO CJIEIyeT YCUIUTh HAOII0ICHUS 32
€ro COCTOSIHHEM. B CKOpOM BpeMEHHM CIEAYET OKUAATh aKTUBU3ALUH BYJIKAHUYECKOTO

mponecca B pCruoHc.

2.2 ByJkaHbl HEeHTPAJbLHOTO TUNA. Pa3BuTHE NWJIATAHCHBIX 00pa3oBaHuii B

TeJle BYJIKAHNYeCKOU MOCTPOMKHU

Ecnu paccMaTpuBaTh HEKOTOPBIN BBIAECIEHHBINA 3JIEMEHT T€0JIOTUYECKON CPEABI B
palioHEe  BYJKAHUYECKOM MOCTPOMlkM  (OTHENbHBIA MACCHUB  OCaJOYHBIX  WIH
MeTaMOp(PUYECKUX TOPHBIX MOPOJA WM MarMaTH4eCKUe TMOpOJAbl CTPYKTYp) Kak
yIpyroe Teno, TO Bce MpoOJieMbl OMUCAHUSI TAKOro OOpa30BaHMS CBA3aHBI B MEPBYIO
ouepe/lb C OMPEACIICHUEM YIPYTUX XapaKTEPUCTUK U JIEUCTBYIONIUX CUJI (BHEIIHUX U
BHYTPEHHMX) TpPU JAHHBIX JaBICHUSIX U Temmeparypax. Mcmonb3ys COBpEeMEHHbIH
anmapar  HEJIMHEMHOM  aKyCTUKM, MaTeMaTUYeCKOW TEOpHUH  YIPYroCTH U
JJIEKTPOAUHAMMUKH, JUI1 ONHUCAHUSA BBIACIIEHHOW OTHAEJNBHOCTH, IIPEACTaBIAETCS
BO3MOKHBIM OLICHUTHb OCHOBHBIC IapaMETPbl HABEICHHBIX BOJHOBBIX IIPOLIECCOB B
paiiOHe BYJKAHWUYECKOW MOCTPOMKHU. 3HAHUE IOCIEIHUX B CBOKO OYEpENlb IMO3BOJSET

W3YyUYUTh CTPYKTYPY AaKyCTHUYECKUX, CEUCMHYECKHUX, DICKTPUUYECKHUX, MAarHUTHBIX,
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IPABUTALIMOHHBIX U APYTUX MOJEH U MEPEUTH K aHAIN3y TUHAMUYECKUX OCOOCHHOCTEH
M3y4yaeMoro BYJKAHUYECKOTO O00pa3oBaHMs, KOTJa TOCIEIHEE MOXHO CUUTATh
ONHOPOJAHBIM B  pacCMaTPUBAEMOM  JMaNa3OHE BOJHOBBIX  uucel  (4acToT)
[O.B. Pyaenko, Conysin, 1975; Hukonaesckuii, 1984; JI.[. Jlangay, E.M. Jludmmun,
1987; JI.LE. Cobucesud u ap., 2000; A.JI. Cobucesuy, 2001].

OnHako Ha MpPAKTUKE TEOPU3MKUA BCErla HMMEIOT JIeI0 C HEOJAHOPOIAHBIMU
CTPYKTypaMH, 4YTO CYIIECTBEHHO YCJOXHSET 3afady. Eciu B  BbIJIETIEHHOM
HEOJHOPOJHOM MACCHUBE pAaCCMOTPETh OTJEIbHBIE XapaKTEepPHbIE CTPYKTYypHBIC
AJIEMEHTHI, KOTOpPbIE YCJIOBHO MOKHO CYUTATh OJAHOPOJHBIMHU, TO U B 3TOM CIydae
CJIEYeT COTJIACUTHCS C TEM, UTO TAKHE OTIIENbHOCTU HE JIal0T MOJHOTO MPEACTaBICHUS
00 yIpyrux xapakTepUCTHKaX BCETO n3ydaemMoro maccua. Heo6xoauMo npeacTaBisTh,
KaKyl J0JI0 Oo0beMa 3aHMMAIOT T€ WJIM WHBIE MOPOJbI, Pa3Mepbl OTIAEILHOCTEH U
XapakTepHble OCOOCHHOCTH (HaNpUMEp, *KECTKOCTh CBA3EH MEXKIYy HUMH, MOJIOKECHHE
OTHOCHUTEJILHO JAPYTUX 3JEMEHTOB CTPYKTYpbI, TEMIEpaTypa Cpelibl, TPEUIMHOBATOCTbD,
HaJM4yue ONpe/IETICHHBIX 00bEMOB MAarMaTUYECKUX PaCIlJIaBOB), CBOMCTBEHHBIE PA3HBIM
opoAaM, CJaralluM H3y4YaeMbld YYacTOK T€OJIOTUYECKOM Cpelapl B palioHe
BYJIKaHMYECKOW MOCTporku. Bo Bcex ciiyuasx ucciaegoBaTelb BCTPEUYAETCS C JOBOJIBHO
CJI0’KHOU TPOOJIEMOM, KOTOPYIO B MEXAaHUKE TBEPJOTO A€(POPMUPYEMOTO Tella MPUHSITO

Ha3bIBaTh «IIPOOJIEMON OCPETHEHUS.

2.2.1 OcobennocTH CTPOCHUA BYJIKAHOB LHEHTPaJIbHOIO TUINA:

(l)Ole/IpOBaHI/Ie MaAarMmaTun4€CKHuX 06pa303a1m171, P€30HAHCHBIC IW/IATAHCHBIC

CTPYKTYPbI

OcraBiisisi 6e3 BHUMaHUST MHOTHE NPUHIMIIUAIBHBIE BOMPOCHI, CBSI3aHHBIE C
pemieHueM mpoOneMbl ocpeaHeHus [PoawonoB, 1996], ormetum ciyyail, Korjga B
TEOJIOTUYECKOW Cpelle, COCTABISIONIEN BYJIKAHUYECKYIO MOCTPOUMKY, HCCIECIYIOTCA
CTPYKTYpbl PE30HAHCHOTO THNA ((IIOUIOHACHIIIIEHHbIE TPEIIMHOBATEIE 00pa30BaHuUs U
ciou, Mmarmatudeckue kanansl U T.1.) [A.JI. Cobuceuy, 2003 ]. IIpu 3TOM 3aBUCUMOCTH

neopmaruii OT HaANpsDKEHUH 37eCh OIpeesseTCs, B TOM YHCII€ W HEIMHEHWHBIMU
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OCOOCHHOCTSIMU T€OJIOTUYECKOU Cpellbl B OKPECTHOCTH H3Y4aeMbIX OOpa30BaHUI.
Hanuuue  momoOHOro  poja  CTPYKTYp  HEOJHOKPATHO  OTMEUANOCh  MpH
AKCIIEPUMEHTAIBHOM U3YyUYE€HUHU YCIOBHU PACIPOCTPAHECHUSI CEMCMHYECKUX CUTHAJIOB B
peanbHO Teosiornueckoi cpene [Hukomaesckuii u ap., 1992; JI.E. Cobucesuu, 2001].

Ha pucynke 32 mnpuBeieHa MpPUHIMIIMAIBHAS CXEMa Pa3BUTOM CHCTEMBI
MarmMaTUYeCKUX KaHAJIOB M 0YaroB IS ByJKaHOB IeHTpanbHOro tuna [C.A. ®enotoB u
ap., 1991]. UMeHHO 3T CTPYKTYPHI, SBISIIOLIAECS CBOCOOPA3HBIM «CEPALIEM)» BYJIKAHOB
U OIPEJIECIIAIOT €T0 «KU3HECHHBIE) ITUKIIBI.

XapakTepusys TOCIEIHHE YKaXXeM, UYTO JKCIEPUMEHTANIbHbIC HaOIIOACHUS
MOCJEAHUX JIET, IPOBEJCHHbIC HAMU B palioHE DIBOPYCCKOT0 BYJIKAHUYECKOTO IIEHTPA,
JAIOT OCHOBAHUSI OTHECTHM MAarMaTHM4eCKH O4ar, MarMaTHU4eCKyl KaMepy, KOPOBBIE U
JIPYTHE KaHAJbl K T€OJIOTUYECKUM CTPYKTypaM PE30HAHCHOTO THUIIA, BOKPYT KOTOPBIX B

TCIC BYHKaHquCKOﬁ HOCTpOﬁKH BO3HHKAKOT paSHOMaCHITa6HBI€ ANn1aTaHCHBIC

00pa3oBaHU.
4 £ Pucynok 32 -Cxema pa3BUTOM  CHCTEMBI
— ﬁ%—:—:—: MarmMaTU4ecKuX KaHaJIOB M OYaroB JUIS BYJIKAHOB
— — ,:-'B“-j__—:—___ LIEHTPAILHOTO TUNA. O0603HauYEHHUS:
Yot Lt e WAL LT eT LT A — acreHochepa, L — rpamuma mutochepsl,
+ + + + ‘{‘:j] F2A + + + v v
ety AR, M — rpanuna 3eMHOM KOopbl, H — moaxopoBsIi,
e I"“" — WIM HWKHEKOPOBBIM  MarMaTM4eCKWd  Odar,
MV l ...,y C — KOpPOBBII  MNPOMEXKYTOYHBI  oOvar,
" T Seese? S==o U7 7 BO3HMKAIOUWMH NP TUIABJCHMM TPAHUTHBIX WITH
__4‘--...3” ,___-—’h" OCaQJIOYHBIX  MOPOJI OCHOBHBIMHU  MarmMaMu,
L DN B~ Bepxmmii, nepudepudeckuii  odar,
H ‘ 1 — «6a3anbTOBBIN CIIOH, 2 — «TPAHUTHBINY» CIIOH,
A SR R B 3 3 — BO3MOXHas 00IacTb IUIABIEHUS B
P 2 B34 «TpaHUTHOM» CIO€ BOKPYT MarMaTH4eCKOro

KaHala, 4 — 0CaJloYHbIM coi, I — Marmarudeckas
acteHoc(hepHas kononHa, [l — wacTe muTaromiero
KaHalla, HaxoAsmascs B «0a3allbTOBOMY» CJIOE,
III — To *)e, B «rpaHuTHOM cioe», IV — mexny
«epupepruvyeckumM»  04aroM U KpaTrepom
[C.A. ®enotoB u ap., 1991].

OTH CTPYKTYpbl U ONPEAECISAIOT B KOHEYHOM HMTOT€ MEXaHU3Mbl MOATOTOBKHU U
xapaktep pa3BuTus karactpoduueckoro uzsepxkenus [JI.LE. Cobucesuu, lllymeiiko u
ap., 2000; A.JI. Cobucesuy, B.K. MuntokoB u p., 2001].
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B ToMm ciyuae, korjja KOpOBbI HUJIUHAPUYECKUN KaHaAN BYJIKaHA IEHTPAIbHOTO
TUTIA WU BYJKAHUYECKOTO LIEHTPA JCHCTBYET MHOTHUE THICSYU WUIIU JECSATKU THICSY JIET,
BOKPYT HETO MOCTEMEHHO MOKET 00pa3oBaThCid HECKOJIbKO MarMaTUYeCKUX OYaroB Ha
pa3HbIX TyOMHax. B momOOHBIX cHCTeMax MarMaTUYeCKUX O4YaroB MOCTYHAIoIIHe
MaHTHITHbIE MarmMbl B3aUMOJICHCTBYIOT C OKPYKAIOIUMH TMOPOJAMHU 3E€MHOU KOPHI,
CMEIIMBAIOTCS, TMpeTepreBaT AuddepeHInano U HBOJIONNI0 B TEUYEHHUE BCETO
BPEMEHH CYILECTBOBAHUS BYJIKaHA IIEHTPAJIBHOTO THUIA WIM BYJIKAHUYECKOTO IIEHTpA,
dbopmupyst  pacnpeneseHHbIe CTPYKTYpPhl JWJIATaHCHOTO THUIA, OTJIMYAIOIIUECs
Macitadbamu 1 hopMaMu.

CornacHO COBPEMEHHBIM MPEACTABICHUSAM pa3Mepbl MarMaTHUYE€CKUX OYaroB
BYJIKAHOB IIEHTPAJIBHOTO THUIA JOJKHBI TPaHCPOPMHUPOBATHCA BO BPEMEHU. ITO
ompenenseTcss B NEPBYI0 ouepelb HM3MEHEHHEM BO BPEMEHHM pacxojla MaHTUWHOU
MarmMbl B TE€UECHHME XWU3HU BylkaHudyeckoro neHrtpa [C.A. ®emoroB u ap., 1991].
MHorouuciieHHble HAOMIOJCHUSI TO3BOJIMIIA BBISIBUTh HHTEPECHYIO OCOOCHHOCTH: B
OOJIBIIMHCTBE BCTPEYAIOIIMXCS CIIy4aeB pacxoJi MarMbl IOCTENEHHO 3aryxaer. B
HayaJbHOM CTaJIUU PA3BUTHUS BYJIKAHUYECKOTO IIEHTPA U €r0 MarMaTU4eCKOU CUCTEMBI
MIPOUCXOJIUT TUIABJIEHUE MOPOJ KOPHI BOKPYT MUTAIOIIETO KaHalla ¥ POCT O4aroB. 3aTeM
YCTaHABJIMBAETCS PABHOBECHUE MEXKAY ITOTOKOM TeIjla, MPUHOCUMOTO TI1yOMHHOM
MarMou, U MOTepsAMH TeIjia 4Yepe3 CTEHKU MarMaTHYeCKUX O4YaroB W KaHajoB. B 3Toif
CTaJMy MarMaTU4YeCKUe OYaru UMEIT BeChMa YCTOWUYMBBIE U MAaKCUMAaJbHbBIE pa3Mephl,
XapakTepHbIE JJISI 3TOr0 MEPUOJia KU3HU BYJIKaHA. 3aTE€M MPU YMEHBUIEHUHM Pacxoja
MarMbl HAUMHAETCS MEIJICHHOE OCTBhIBAHUE 0YaroB, KPUCTAIIU3AIUs HAXOJSAIIErocs B
HUX paciljiaBa U COKpaIEHUE Pa3MEePOB OCTHIBAIOIIMX MarMaTUUYE€CKUX KaMep U 04aros
[C.A. ®enoToB u ap., 1991].

B Hacrosdiiee BpeMsi ydeHbIE BCE €Ill€ OYE€Hb MAJI0 3HAIOT O BHYTPEHHEM
CTPOCHUHU BYJIKAHA, 4TO OOYCJIOBJIEHO PSAOM OOBEKTHUBHBIX NMPUYUH. B 3TOil CBs3W,
u3yyas MarmMaTH4eCKHe CTPYKTYPhbI, BYJKAHOJIOTM BBIHYXJEHBI 00pamarbcs K
VIOPOIEHHBIM TNPUHIUNHAIBHBIM cxemaM. Ha pucynke 33 B kaudecTBe mnpumepa
MIPUBEICHBI JIBE YCIOBHBIE CXEMBI CTPOCHUS C(HEPUUECKOTO U MIOCKOT0 MarMaTUYECKUX

o4JaroB BYJIKAHOB HOCHTPAJIBHOI'O THIIA. OTH  CXEMBI pOCCHP’ICKI/IC BYJIKAHOJIOTH
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UCIOJB3YIOT TIPU  BBINOJHEHUHM MPUOIMIKEHHBIX PAacyeTOB TEIJIOBOIO peKUMa
[C.A. ®enoToB u ap., 1991].

VY cTaHOBIIEHO, YTO MAarMaTHYeCKU OdYar BYJIKaHa IIEHTPAJIbHOTO THUIIA MOXKET
o0pa3oBaTbCs, MPUOOPECTH YCTOMYMBBIE MAaKCUMallbHbIE pa3Mepbl M MPUNUTH B
KBa3WCTAIlMOHAPHOE TEIJIOBOE COCTOSHHE B TEUCHHE IEPBBIX THICIYEICTUI CBOCH
NeATeNbHOCTU. B 3TOM yCTOMYMBOM, KBa3UCTAllMOHAPHOM COCTOSIHUM KOHIYKTHUBHBIC
MOTEpPU 4Yepe3 CTEHKM MarMaTH4ecKOro oyara KOMIIEHCUPYIOTCS IMPUTOKOM TeIuia,
MOCTYNAIOIIET0 B OYar Mo €ro MUTAIIIEMy KaHally ¢ 0OoJiee ropsiueil riryOWHHOM
MarmMoi. Marma, oTiaBiiasi 4acTh TEIjla MAarMaTUYECKOMY OYary, BBITECHSETCS U3 HETO
MpU BYJKAHUYECKUX M3BEPKEHUSIX. B UTOre OTAENbHBIE 3JIEMEHThl MarMaTUYECKHUX

CTPYKTYP BYJIKaHA HAXOAUTCA B COCTOAHHU, OJIM3KOM K KBa3uCTallMOHAPHOMY.

Pucynok 33 - CxemaTuueckoe /1\ /"\
CTpOEHUE MarMaTH4eCKUX 04aroB AN N
BYJIKAHOB, IMEIOIIHNX (HOpMY

cdepsl u aucka. O603HaAYCHUS:
1. — TemIiiepaTypa cpebl,

1, — BXOJHas TeMIIeparypa T,= const
Marmel, 7, — Temieparypa

IIOBEPXHOCTH 0YaroB, ¢ U b — — = [ fe

pannycel cepsl U AUCKa,

h — rnyOuHa 3a1€eranus IEHTPa

ouaros [C.A. ®enoToB U ap., I
Tc

1991].

Ti>Ty> T, T

OOMEH »JHeprued MexJay OTACIbHBIMU JJIEMEHTAMH Pa3’I0MHO-0JOKOBBIX
CTPYKTYp BYJKAHUYECKOW TMOCTPOMKM (BKJIIOYAass MU MarMaTH4eCKUe CTPYKTYPHI)
ompeneNsaeT TMHAMUYECKOE COCTOSIHUE CUCTEMBI B 1IETIOM.

Bce wu3nokeHHOE BBINIE OTHOCUTCA HE TOJIBKO K Byikanam. HaOmroaenus,
BBITIOJTHEHHBIE T€O(U3UKAMU, TOATBEPKAAIOT, YTO Ie0JIoTHYecKasi cpefia B OTACIbHBIX
paiioHax 3emMiI HOCUT B ce0e clie/lbl pa3pyIlIeHUs] Ha pa3HbIX MACIITAOHBIX YPOBHSIX: OT
TpEUIMH Ha TpaHUIlaX 3€peH MHUHEPAJIOB JI0 MHOTOKHWJIOMETPOBBIX Pa3jIOMOB,
pa3ieNAoMX OTJeIbHbIE OJIOKM 3€MHOW KOpbl. BO3HHMKHYB, TpEHIMHBI MOTYT
(YHKIIMOHUPOBATh KaK PE30HAHCHBIE CTPYKTYpbI, OOecrieunBasi Iepepacrpe/eseHue
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AHEPreTUYECKUX MOTOKOB B MAaCCHUBE U OOJIBIIIYIO MOJBUKHOCTh OTACIBHBIX Pa3IOMHO-
OJIOKOBBIX OOpa3zoBaHui. Bponb ogHux pa3noMoB OopTa CMEMIAKOTCA  JPYT
OTHOCHUTEIIBHO ApPYra Ha COTHHU KWJIIOMETPOB, BIIOJb JPYTUX HAIMPABICHUE CMEIICHUU
MOXET MEHSATHCS MHOTO pa3. DTU MPOLECChl NPUBOAAT K (OPMUPOBAHUIO aHCAMOJIEH
Pa3JIOMHO-0JIOKOBBIX CTPYKTYp, OTBETCTBEHHBIX 3a MEPECTPOUKH Pa3IMYHOrO Pojia B
nutochepe 3emnu [M.A. Cagosckuii u ap., 1982].

B psine ciyuaeB 3T MpOILIECCHI COMPOBOXKAAIOTCS BO3HUKHOBEHHUEM OOIIMPHBIX
30H JWJIATAHCUH, KOTOPBIE CBA3BIBAIOT C AKTUBHU3ALMENd CEHCMHUYECKOTO pPEXUMA U
reHepanueid reodusmueckux monedt [HukomaeBckuit, 1982; A.C. Amnekcees,
BM. Tnunckuét u gp., 1996]. OtmedeHHble sBJICHUS HauboJee OTYETIMBO
MPOSIBIISIIOTCS B KOJUTU3MOHHBIX T€OAMHAMUYECKUX 00CTAHOBKAX.

C aHanorM4HBIMU MPOLECCAMH MNPUXOAMUTCS BCTPEYATHCS, U3y4das PA3JIOMHO -
OJIOKOBBIE CTPYKTYpPhl B MAacCHUBE BYJKAHUYECKOM MOCTPOMKHU. Y CTAaHOBIEHO, YTO
TPELINHBI, PA3JIOMbl W JAPYTH€ CTPYKTYPHBIE HEOJHOPOJHOCTH BYJIKAHUYECKHUX
IOCTPOEK — 3TO HE MPOCTO CJHEAbl pa3pylIeHHs, a CHocod0 JAMHAMUYECKOTO
CYIIECTBOBaHUSI Te0(U3UYECKOM CpeAbl, KaKk MpU MajiblX, TaK U TpU OOJBIINX
(HeoOpatumbix) aedopmarusax. C 3TOM TOYKH 3pEHUsSI BBIJCICHHBIN MO XapaKTepPHBIM
MPU3HAKAM JJIEMEHT BYJKAHUYECKOW MOCTPOMKH WJIM TE€OJOTMYECKON cpelnbl B €€
OKPECTHOCTU MPUOOPETAET MOHATHBIN (HU3UUECKUIN CMBICH, SIBIISSICH XapaKTEPUCTUKON
COCTOSIHUSI CHCTEMBI.

Urak, reonornveckass cpella B OKPECTHOCTH BYJIKAHMYECKOW MOCTPOMKH U €€
OTAEJbHBIC AJIEMEHTHI BCErJa HAXOASATCS B COCTOSIHUM «IBHXKEHHUS». DTO OINPENEISIET
KJIACC 3a/1a4, CBSI3aHHBIX C AHAJIW30M IMOBEJICHUS OTACJIBHBIX CTPYKTYP PE30HAHCHOTO
TAMA W UX aHcaMmOlieil, KOTOpbIC SBISIOTCS MPUYUHON TOSBICHUS NEPEXOIHBIX
MPOLIECCOB, MEPEBOMSIIINX CUCTEMY U3 OJHOIO CTAlMOHAPHOTO COCTOSHUA B Apyroe. B
pAZle CIy4aeB 3TH MPOLECCH MOTYT YCUJIMBATHCS 3a CUHET MEXAHU3MOB CUHXPOHU3ALUN
B3auMOJIEUCTBYIOIMX O10KOBBIX CTPYKTYp [A.JIl. CoOucesuu, }O.B. HewaeB u np.,
2001; JI.LE. CobuceBuu u ap., 2001].

[Ipu Takoi moOCTaHOBKE MPOOJIEMBbl TPEACTABISAECTCS BO3MOXKHBIM CBSI3aTh

MaTEMaTHUYECKOE OIMCAHHE TI'€OJOTrHYeCKOM Cp€abl B OKPCCTHOCTH BYHKaHquCKOﬁ
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MOCTPOUKHU C MpeJICKa3aHUEM OTAAJICHHBIX MOCIEICTBUN BHEUIHETO WM BHYTPEHHETO
BO3JICMCTBUSI, KOTOPOE OKA3bIBAECT BIUSHUE HA MPOTEKAIOIINE €CTECTBEHHBIE MTPOIIECCHI.
[ToquepkHeM emie pa3, 4TO BBIJACICHHAS I MU3Y4YEHUS CTPYKTypa B I€0JOTHYECKOM
cpene (MarmaTuyeckas Kamepa WM MarMaTU4eCKUW odYar) He SIBJISIEeTCS HEU3MEHHOU
cucteMoi. ['eosiornyeckyro CTpykTypy J1r000r0 MaciiTada MOKHO XapaKTepru30BaTh Kak
cpeny, KoTopas (HE3aBUCHMO OT croco0a omucaHusi €€ TMOBEACHUsI) HEMPEPHIBHO
noTpedisieT (TpaHcHopMHUpPYET U TUCCUIUPYET) SHEPIUI0 OT PA3IUYHBIX (BHEIIHUX U
BHYTpeHHMX ) uctouyHukoB [FO.H. ABcrok, 1996].

['oBOopst 0 pE30HAHCHBIX OCOOEHHOCTSIX MAarMaTUYeCKUX CTPYKTYp BYJIKaHOB
HEOOXOJIUMO OTMETUTh, 4YTO OO0pa3oBaHME MarM B 00JIACTH HX MEPBUYHOIO
BBITIJIABJICHHUSI MOKET ObITh BBI3BAHO Pa3HBIMU MPUUYMHAMH: PAa30TPEBOM IPHU MPUTOKE
SHEPIruM, IUJIABJICHHEM BEIIECTBA M3-3a CHUXKEHHUSI JaBJIEHUSI €ro Npu MNOAbEME B
acteHocepe M MOATOKOM JIETy4YHMX, JK30TEPMHUECKUMH PEAKIUSIMH U APYTUMU
nporeccamu. [Ipu 3ToM 00pa3zoBaHHe MarM BEJET K PE3KOMY CHUXKEHUIO BS3KOCTH
BellleCTBAa B OOJIACTU BBIMLJIABICHUS M, KaK MPABWIO, K YMEHBIIEHUIO €r0 IMJIOTHOCTH,
YTO B CBOIO OuY€pelb NMPUBOIAUT K MEPECTPOMKE BHYTPEHHEU CTPYKTYphl 00JIACTH U
00pa30BaHUIO OTJEIBHOCTEH PE30HAHCHOTO TUIIA.

B no0oM criydae, HaxoAWTCS JIM TPOTSDKEHHAs 00JIaCTh TMEPBUYHOTO
BBITIJIABJICHUS] OKOJIO CEMCMO(OKAIBHOTO CJIOS Ha 3HAUYUTENbHBIX TiyouHax (100 — 200
KM 17 ByJakaHoB KamuaTku) win e B CpelHEN W Haubojee pa3orperoi obiactu
acTeHoc(epbl Ha MEHBIIUX TITyOMHAX, HAOIIOJAeTCs MOIBEM MarM CKBO3b acTeHOC(epy
M0 MEXaHU3My TpaBUTAIMOHHOM KOHBEKIMU. Bompoc o ToM, KakuM oOpazom
MPOUCXOJIUT TAKOM MOABEM, BO MHOIOM OCTAaeTCsi IOKa HEACHbIM. B muTepatype
paccMaTpUBAIUCh Pa3HbIE MOJAEIH: MOIbEM MarMaTUYECKUX KOJOHH, OyJIaBOOOpa3HBIX
Ten chepuuecKkux AacTEHOIUTOB, BEPTUKAIBHBIX IeMouYeKk acTeHonuToB. CoriacHo
COBPEMEHHBIM TMPEJCTaBICHUSIM, HauboJiee BEPOSTHO BO3HMKHOBEHHE HAJl BEpXHEU
KPOMKOU 00JIaCTH TEpBUYHOrO IUJIABJICHUS pPsAJa IUANUPOB, B KOTOPHIX IO MEpE
MOJAbEMA W3-3a JIEKOMIIPECCHM BO3pAcTaeT Jd0Jds pacijlaBOB, MaJaeT BS3KOCTb,
YMEHbIIIAETCSl UX ceueHue. Bernes 3a 3TUM auanup nmpeBpaniaeTcs B MarMaTU4YECKYIO

koJioHHY [C.A. ®enotoB u ap., 1991].
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MexaHu3M MoabeMa MarM CKBO3b JUTOC(hEpPY CYIIECTBEHHO HHOM, 4eM B
acteHocepe. Marmel ABUXKYTCA 3/1€Ch MO MPAKTUYECKU BEPTUKAIBHBIM KaHajgaM MOJl
JeHCTBUEM HM30BITOYHOTO JIaBJICHUS, BO3HUKAIOIIETO B TITyOOKUX YaCTAX MUTAIOIINX
CUCTEM BYyJKaHOB. B caMoM Hadaje CBOEro CyIIECTBOBAHHUS, MUTAIOIIUE
MarMaTH4eCcKre KaHajbl B 36MHOUM KOpe MPEACTaBIAIOT OO0 naiiku. OHM 3aMelaroTcs
IUAJTMHIPUYECKUMHU THUTAIOMUMHU KaHalaMHu, YTO C OYEBHJHOCTHIO HAOJIOAAETCS BO
BpeMsI TPEUIMHHBIX W3BEPKEHUM, KOrJa MNEPBOHAYAIBHBIE NUTAIOLIAE TPELIIUHBI B
TEUCHUE YaCOB WIIM JTHEH 3aMEHSIIOTCS KEpJIaMH POXKIAOIIUXCA IIJIAKOBBIX KOHYCOB.
Jlaliky 3aCThIBAIOT W OTMHPAKOT BCKOpPE IIOCIE€ OCTAaHOBKM B HHUX MAarmbl, a
HWIMHAPUYECKUE KaHaIbl MPUMEPHO PABHOIO CEUEHUS BMECTE C MarMaTU4eCKUM
O0YaroM U MarMaTU4YeCKOW KaMepoW OCTalOTCSl PACIIaBIICHHBIMH B T€UEHHE OOJBIIOTO
BpEMEHHU. DTHU CTPYKTYpPHI €lle JO0JIT0€ BpeMsi CIIOCOOHBI MUTATh KUBYIIUE BYJIKAHBI
uentpansHoro tuna [C.A. ®enoros, lllymununa u np., 1985].

[To reonmoruyeckuM JOaHHBIM H pacyeTaM, BBIITOJIHEHHBIM POCCHMCKUMU
BYJIKAHOJIOTaMU, JUAMETP MUTAIOIIMX KAHAJIOB CPEJHUX BYJKAHOB LIEHTPAJIbHOTO THUIIA
B 3eMHOUM kope paBeH 100 — 200 m. Ecim Takol kaHan AEWCTBOBAI 10’ net, ToO ero
OceBas 4ACTh OCTACTCS PACILUIABICHHON B TeueHme emie 10° JeT MOCIE OCTAHOBKH
TEUEHUSI MarMbl BAOJIb HEro. Ecim ke TakoM KaHajl JIEHCTBOBAII 10* JIET, TO OH HE
3aTBEP/ICBACT B CBOEH OCEBOM YacTH B TEUCHUE 5-10° ner. Takum o0pa3oMm, MHOTHE
BYJIKaHbI, KOTOpPhIE MMEIOT CpPEIHUE pa3Mephl, CIOCOOHBI BO30OHOBISTH CBOIO
JNEATENBHOCTD MOCJE NEPEPHIBOB, MISIIUXCS MHOTUE CTOJETUS U THICSIYEIICTHS.

B cnydae, xorma pacxol MarmMbl BEIMK M HMEETCS KpPYIHBIA TIiyOWHHBIN
WCTOYHHK, BYJIKAH MOXET JIEMCTBOBATh MOYTH HENPEPHIBHO. [Ipn MEHBIINX 3HAYEHUSX
pacxo/lla ¥ TIOCTYIUIEHHS pacillaBa HEH30€KHO BO3HUKAIOT MEPEPBIBbI, BO BpeMs
KOTOPBIX MarMa JOJ>KHA HAKaIllJIMBaThCS B MPOMEKYTOUYHBIX Odarax B HWKHEH 4acTH
KOpbl WJIM B IepexogHoM cioe. Hakonen, mnpu MamoM TMPUTOKE MarMbl B
MPOMEXKYTOUHBI OYar BYJIKAHUYECKOTO LEHTPAa BO3MOXHBI TOJBKO OTAEIbHbIC
KOPOTKHE U3BEPKEHUS.

B Tabmume 1 [C.A. ®emotoB u ap., 1991], mpuBeneHbl OaHHBIE, KOTOPHIC

IMOKa3bIBAKOT, KAKWX MAKCHMAJbHBIX pPA3MCPOB MOI'yT JOCTHUIAThb HepI/I(bequecm/Ie
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o4yard BYJIKaHOB pasHoro cocrasa mnpu 7 -7, =100 —-460°C, 7, =800 1300°C u

Q (06bEM U3BEPIKEHHBIX MPOTYKTOB) = 30 KM'.

Ecmu 7.<1300°C, TO nns ByJKaHOB, U3BEPraroNIuX JAIUTOBBIC JIaBbl, a < 3 KM,
JUIL  BYJKAHOB, W3BEPralOlNX AaHJIE3UTOBBIE JaBbl, « <2 KM, IS BYJIKAHOB,
u3Bepratomux 0azanpToBble JaBbl, a < 1,5kM. Ecim xe T, =1200°C, 1o nusa
a<2KM U I

«JAUUTOBBIX» BYJKAHOB a <2,5KM, IS «AHAE3UTOBBIX»

«0a3anpTOBBIX» a < 1 KM.

Tabmuna 1. - 3aBHCUMOCTE pa3sHOCTH Temneparyp 7 -7, B MarMaTHYECKMX Odarax OT
UX paadyca a W TeMIleparypa CTEHOK 7, s nepudepuueckux O4yaroB CpeaHHX

crparoByJikaHoB KamuaTtku [C.A. @enotoB u ap., 1991].

Cocras, 7, °C Pannyc marmarudeckoro ovara, KM

1 1,5 2 2,5 3 3,5
Hanur, 700° 99 192 312 460 (638) (843)
AHJe3uT, 128 247 (403) (595) (824) (1089)
900°
bazansr, 163 (314) (510) (754) (1043) (1380)
1100°

[Ipumeuanne: B ckoOku B3ATHI HepeanbHO Gonbiuue 3Ha4enus (7, —7,)°C, mpu KOTOPBIX BXOJHAs
temmnepartypa Marmsl 7; > 1300°C. Ouar umeet popmy nun3sl. O6bem Q = 30 kM’ ¢ =3-10% mer.

[IpuBeeHHBbIE TaHHBIE HABOMAST HA MBICIIb O TOM, UTO B palloHE BYJIKaHHUYECKOMN
MOCTPOMKA UMEIOT MECTO JOJITOKUBYIIUE PE3OHAHCHBIE CTPYKTYpPHl (CHCTEMBI
MUATAIONIUX KaHAJIOB M MarMaTU4eCKUX O04YaroB). 3/1€Ch MPOUCXOAUT OOpa3oBaHUE
MUATAIONIUX KaHAJIOB, POCT KOPOBBIX MarMaTHU4e€CKUX OYaroB IyTEeM IUIaBJICHUS
BMENIAIOIIMUX TMOPOJl, POCT CHJUIOB, POEB JaeK, cmelieHue, auddepeHmanys,
ABOJIOLMS MarM, OTMHUpaHUE MHUTAIOIMIMX CHUCTEM BYJIKAHOB IIPU yracaHuu WHX

ACATCIIPHOCTH.
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[Ipn wucciaegoBaHMM MarMaTHUYECKUX CTPYKTYp BYJIKaHa OIbOpyC BIEpBbIE
yAaaloch HAaOMIOJaTh Kak MarmMaTH4eckas KaMepa M MarMaTH4ecKud —odar,
pPACIIONIOKEHHBIE B CJIOWCTOM  ITOJYNIPOCTPAHCTBE, KAKAM  IPEACTABIAETCS
BYJIKAHUYECKasl IOCTPOWKa, MOPOXKIAIOT JIOKAJIbHbIE PE30HAHCHBIE 3(PQEKTHI.

CoOcTBeHHBIE YaCTOTHI TAKHX oOpa3zoBaHuUii ObLITH 3a()UKCUPOBAHBI

AKCIEPUMEHTANbHBIMU MeTo1aMu (pucyHku 34a,0 u 35a,0).

Turkey EQ: 17.08.1988, 17h00m; M=7.9
25 T T T T T T T
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Pucynok 34a - 3aBUCUMOCTh HHTEHCUBHOCTH COOCTBEHHBIX KOJI€OaHUN HEOAHOPOAHBIX
CTPYKTYp ByJIKaHa DIbOpYC OT YaCTOTHI MO JAHHBIM PETUCTPALIMH 3€MJIICTPSICEHUS] B
Typuun. Ykazansl nepuobl OTACIBHBIX MOJ (B CEKyHIaX)

[JI.E. Cobucesuy, B.K. Muntokos u ap., 2001].

CnexTp cOOCTBEHHBIX KOJE0aHW MarMaTUYeCKUX CTPYKTYP OIpeNeisieTcs UxX
pa3mepom, koHUTrypaled U B3aUMHBIM pacroyiokenuem B cpeae [E.A. Poroxuw,
JLLE. Cobucesuu u ap., 2001; A.JI. Cobucesuu, B.K. MumtokoB u ap., 2001].

CoOcTBeHHBIE 4YacTOThl (COOCTBEHHBIE MEPUOILI KOJIEOAHUN) MarMaTUYeCKUX
CTPYKTYp €CTECTBEHHO OTHECTH K MHTETPAJIbHBIM NIapaMeTpaM U3y4aeMOu OTAEIIbHOCTH
B TEJE BYJKAHWUYECKOW MOCTPOMKH; AHAJIOTUYHO Macca MarMaTU4eCKOW Kamepbl WIu
MarMaTH4eCcKOro odara SBJSIETCS HWHTETpPaJbHBIM MapamMeTpoM BYJIKAHUYECKOM

CTPYKTYpPbI M OHPCACIIACTCSA PACIPCACICHUEM INNIOTHOCTH B HEAPAX BYJIKaHA. Ot
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BEJIMYMHBI SIBIIAIOTCS MPOU3BOJAHBIMU PACIPEICICHUSI YIPYTUX MapamMeTpoOB: MOy
CXaTHsl, MOIYJIA CABUTa, HAIMYKS pacIUIaBa U JIETy4YnX. B onmpeneneHHon cTeneHn OHu
JOJKHBI OBITH CBSI3aHBI C TOHKOM CTPYKTYpPOM BOJHOBBIX MPOILIECCOB, HABEJICHHBIX B
TE€JI€ BYJIKAHUYECKON TOCTPOMKH.

3HaHME YKa3aHHBIX BBINIE MapamMeTpPOB IMO3BOJUT B OYAYIIeM MPOTHO3UPOBATh
Hayajgo Bo3MoxkHOro u3BepxkeHus [E.A. Poroxun, JILE. CobuceBuu u ap., 2001]. B
ATOI CBS3U JIOOON BOJHOBOM MPOIECC, HAOMIOJAeMbli B OKPECTHOCTH BYJIKaHA, MPU
JIETaTLHOM aHaJM3€ CIIeyeT PacKiaJbIBaTh MO0 COOCTBEHHBIM KOJIEOAHUSIM, OMPEIeIsis
C KaKUM «BECOM)» BXOJSIT CIOJIa pa3juyHble KoJieOaHUs, OTpakalollue JTUHAMHYECKUE
OCOOCHHOCTH TOW WJIM MHON CTPYKTYphl (MarMaTH4YeCKOro oyara M MarmMaTH4ecKOu

KaMephbl) B TeJie BYJKAaHUYECKOU MOCTPOMKH.

x 10" Turkey EQ. Record: 15-25 August 1999, Filtered data
4 T T T T
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Pucynok 346 - AMIIIMTYIHO-BpEMEHHAs XapaKTEPUCTHKA PE30HAHCHOTO OTKJIMKA
reo()U3NYECcKOi Cpeibl Ha BHEIIHEE BO3ICHCTBUE, 00YCIOBICHHOE 3eMIICTPSCEHUEM B
Typuuu [JI.E. Cobucesuy, B.K. Muntokos u ap., 2001].

CrnenoBaTesbHO, U3y4YEHHE BOJHOBBIX IMPOLIECCOB, OOYCIOBIEHHBIX «KU3HBIOY
BYJIKAHUYECKHUX CTPYKTYp, U UX BblAelieHHe Ha (oHEe KoneOaHuil 3eMIu NpeacTaBiseT
KaK Hay4YHbIH, TaK U BIIOJIHE OIIPEIECICHHBIN IPAKTUYECKUI NHTEPEC.

B nporecce npoBeaeHuss MMPOKOMACIITAOHOTO MOHUTOPUHIA BYJIKaHUYECKOU U

CEHCMHMYECKOM OMacHOCTHU HEOOXOAUMO YTOUYHHUTH T'€OPU3UYECKUMHU METOJaMU
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BHYTPEHHIOIO  CTPYKTYPY  BYJIKAaHMYECKOM  IOCTPOMKHM, OLEHHUTh  YacCTOTHBIE
XapaKTEPUCTUKU CIIOUCTBIX CTPYKTYP BYJIKAHUYECKOW IOCTPOMKH, TEOPETUUYECKH
U3YYUTh PE30HAHCHBIE OCOOEHHOCTH XapaKTEPHBIX CTPYKTYp (MarMaTuuecKol Kamepbl
U TIyOMHHOIO MarMaTH4eCKOT0 oyara) M MOTOM IOCTapaThCs BBLACIUTH UX Ha (hOHE

coOCTBEHHBIX Koebanuit 3emmnu (pucyHok 34a,0; pucyHok 35a,0).

Turkmenistan EQ: 06.12, 2000, 17h11m: M=7 50
T T T T T T
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Pucynok 35a - 3aBUCUMOCTh HHTEHCUBHOCTH COOCTBEHHBIX KOJI€OaHUN HEOAHOPOAHBIX
CTPYKTYp (MarMaTuyecKoro oyara 1 MarMaTUH4ecKor KaMephbl) ByJKaHa DIb0pyc OT
9acTOTHI 110 JAHHBIM, TOJyYE€HHBIM Ha Ja3epHOM JedopMorpade, yCTaHOBICHHOM B

mronbHe bakcanckoi o6cepBaropun. IcTOUHUK BO30YXKIEHUS - 3€MIIETPSICEHHE B
Typxkmenucrane [JI.LE. Cobucesuu, B.K. Mumntokos u ap., 2001].

x10° Turkmenistan EQ: 6 Dec. 2000. M=7.0
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Pucynok 356 - AMIIIMTYTHO-BpEMEHHAs XapaKTEPUCTHUKA PE30HAHCHOTO OTKJIMKA
reopu3nYecKoil cpeibl B pailoHe BYJIKAHUYECKOM MOCTPOUKH HAa BHEIITHEE
BO3JIeiicTBUE, 00ycnoBiIeHHOE 3emiieTpsicenneM B Typkmenucrane [JI.E. CobuceBuuy,
B.K. MuntoxoB u ap., 2001].
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Ha Bce 3T BOMpOCH MOXKHO OTBETUTb, UMes MpPEACTaBICHHE 00 OCHOBHBIX
reoJIoro-reo(pU3nYeCcKX XapaKTePUCTUKAX U CTPYKTYpPE MarMaTH4YeCKUX 0Opa3zoBaHUIA

B paiioHe DJIbOpPYCCKOTO BYJIKAHUYECKOTO LIEHTpA.

2.2.2 Hpoueccm ANIIATAaHCHHU, BbI3bIBA€MbIC 3aFJIY6HeHHLIMI/I CTPYKTYpaMHu

B TeJIe BYJIKAHUYECKOU MOCTPOMKHU

N3BecTHO, 4TO B pe3ysibTaTe€ pa3BUTUA PA3HOMACIITAOHBIX T€OPU3UUECKUX
MpOIIECCOB B pallOHE BYJKAHUYECKOTO ILIEHTpa Ha 3aKIIOYHUTENBHOM CcTaguu
MOATOTOBKU HM3BEP>KEHUSI BO3HUKAIOT 00JIACTH BBICOKOM KOHIICHTPAIIUU HAIPSIKEHUU.
Ot obiacT B MEPBYIO Ouepe/b BO3HHKAIOT B pallOHE MarMaTUYECKOro odara u
MarMatuueckoi kamepbl. KoHIleHTpanus HanpssKeHH BbI3BIBAET 3HAYUTENbHbBIC
pPEOJIOTUYECKHE U3MEHEHUs] B cpelie U (GOpMUPYET aHOMaJbHbIE 30HBI, B KOTOPBIX
HaOmroaercst reHepanust pusznueckux mojed. Ilpu sTom Hambolsiee yHUBEpPCaTIbHBIM
MEXaHU3MOM pa3BUTUS M3MEHCHUN B TEOJIOTUYECKOM Cpele BYJIKAHUYECKOH
MOCTPOUKU SIBIISIETCS] PACKPBITHE TPEUIMH B 30HAX MOBBIIICHHBIX 3HAYEHHUI CIIBUTOBBIX
U PaCTATUBAIOLIUX HAMPSIKEHUM.

HauvanbHyro cTamuio packpbITUs TPEUMH M MOCIEAYIOUee COCTOSIHUE
reoJIOTMYECKOM  Cpe/ibl, MpH KOTOPOM Ppa3BUBAIOTCS MPOLECCHl  pa3pylIeHUs
CIUIOIIHOCTH, OOJIBIIMHCTBO CEMUCMOJIOTOB CBA3BIBAIOT C COCTOSIHUEM JUJIATAHCUM U
00pa3oBaHUEM «IIOTPAHUYHOTO CIIOS» JUIaTaHCUU B cIouCTOM cpexe [Brace, Paulding,
and Scholz, 1966; Huxomnaesckuii, 1982; Alekseev, 1993].

PaccmoTpum mporiecc TpaHchOpMalMM «IIOTPAHUYHOTO CJIOS» JWJIATAHCUU B
reoJIOTUYECKOM cpelle Ha MpuUMepe OJHOPOJHOIO, H30TPOIHOr0, YHPYroro
MOJIYTIPOCTPAHCTBA U MOCTPOUM MOJIENh, MO3BOJISIIOUIYIO0 YYECTh U CIOUCTOCTh CPEAbI
[Alekseev, 1993]. Kpome Toro, mpoBeaeM UHCICHHBIA JKCIEPUMEHT Ha MOJEIH,
VUYUTHIBAIOIIEH CIOUCTOCTh C HCIOJb30BAHUEM pPEUICHUN, TOJYYEHHBIX paHee
(pelienue Uit MHOTOCJIOMHOTO TMOJYMPOCTPAHCTBA C 3ariyOJeHHOM cdepudeckon

MOJIOCTHIO).
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CornacHO COBpPEMEHHBIM NPEACTABICHUSM, IWJIATAHCUS — 3TO HEIUHEHHOE
pPa3yIUIOTHEHUE CPEeJbl 3a cueT oOpa3oBaHus TpeuuH capura. K obmactu aunatancuu
OTHOCSAT MHOXECTBO TOYEK YNPYrOM Cpeabl, JISI KOTOPHIX MpPH 33JaHHOM IIOJIE

HaNpsOKeHUN 0,,,0,;,0,;,0,, B CPElIE BBIIOIHEHO YCIOBUE (151 OQHOPOJHOIO yIIPYToro
MOJIYTIPOCTPAHCTBA z > 0):

D . =t-a(P+pgz)-Y =0, (1)

rac o — INIOTHOCTH IIOpOa B TCIIC BynK&HH‘ICCKOﬁ HOCTpOﬁKH, g — YCKOpPCHHC

CBOOOJHOTO TMaJieHusi, =z — TIyOMHa, P — TEOCTaTHYECKOE JIaBJICHUE

P=-(0,,+0,,+03)/3, a — KO3)(OUUUEHT BHYTPEHHETO TpPEHHs, Y — CILEIJICHHE

TTOPOJIBI, T — WHTEHCHUBHOCTH KacaTeJIbHBIX HanpsKEeHHH,
V3

1
) 1
T= 7[(011 —-0,)" +(0y _033)2 +(0733 _011)2 +6(0122 +0123 +0223)2] 2.

VYcnosue (1) coBnanaer ¢ kpurepueM llnelixepa-Hagau pazpymenus matepuana
MOJl JICMCTBUEM CKaJbIBAIOIIUX HArpy30K, KOTOPBIM YAOBIECTBOPUTEIBHO OMUCHIBAET
HayaJi0 MpoIecca pa3pylIeHUuss TOpHBIX mopoia. Kpurepuii nmpuMeHMM W B CTaauu
«mapenpaspyuenus» (npu Harpyske npocruraromeit 60+90 % ot kputuueckoil) s
KaueCTBEHHOI0 onucaHus GopMbl 00JacTEel aKTUBU3ALINH, TJI€ MPOUCXOAUT PACKPBITHUS
TPEILHH.

Ha npumepe mpocreiiieil MOAENM Te€OJOTMYECKON Cpeabl — NEPBOHAYAIBHO
OJIHOPOJHOTO, U30TPOMHO-YIIPYTOro MOJYyIPOCTPAHCTBA, CleAys padoTaM akajeMuKa
PAH AnekceeBa A.C., mpeacTaBisieTcsi BO3MOXKHBIM MMOKa3aTh CJIOXXHBIA XapaKTep 30H
nunatancuu. Eciin oOpaTUThCsS K PUCYHKY 36, OTpa)KarIieMy pe3yabTaThl YUCIEHHOTO
MoJienupoBanud, npoBeneHHoro ydeHeiMu HMBMuMI'T CO PAH Ilerpenko B.E. u
benonocoBeiM A.C. (pykoBomutenb pabot akanemuk PAH A.C. AnekceeB), TO MOXKHO
3aMETUTh, YTO JWUJIATAHCUS TMPOSBISIETCS YK€ B CIydasx, KOrJa HMCTOYHUKOM
TEKTOHUYECKUX HAMPSDKEHUN SABJSETCS €IUHUYHAS COCPEAOTOUCHHAs CUIIa.

Ha pucynke 36 u3oOpaxeHa rpanuna oosmactu D, =0 Ui €IUHUYHOM CHUIIBL,

pacroioxkeHHo Ha riyouHe h = 15 kM. Ilapamerpsl ympyroro mosynpoCTpaHCTBA
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3lech  OBbUIM  CHIEAYIOIMMU: v, = 6000 M/C, v, = vp/\/g, A=u=pv:=348-10" Ila,
0=2900 KI/M°, g =98 M/c’, ¥ =310 Ila, & = 0,5; F =5-10" H.
Buytpu obmacti D, =0 KacaTeJbHbIC HANPSHKCHHS JIOMHHHDPYIOT Haj

CKUMAIOIUMA ycunuamMu. CONpPOTHUBIEHUE CPEIbl CKAIBIBAIOIINM YCUIUSAM 34 CUET
CUEIJICHUS 3/IeCh MPEOJIONIEHO, M CIOXKWIUCH YCIOBHS, OJAronpusaTHBIC NJis pOCTa
TpeuuH. MHTepecHbIM (akToM OKa3bIiBaeTcsi OoOpa3oBaHUE JBYX 30H JUIATAHCUU:
«04YaroBOi», B OKPECTHOCTH TOYKU MPHUIOKEHUS CUIbI, U «IIOTPAHUYHOW» — B CJIOE
BONMM3M CBOOOJHON TMOBEPXHOCTU. 3/I€Ch MOJE€ HAMPSHKEHUM OT UCTOYHUKA MOXKET
COJIep>KaTh CWJIBHBIM BKJIaJ KacaTelbHbIX HAMNpsOKEeHUN Ha (QoHEe ci1aboro BIUSHUS
CXKUMAIOIINX HAMPSXKEHUH U THUAPOCTATUYECKOTO JaBJICHUS B CBA3U C OJIM30CTHIO
MMOBEPXHOCTH, CBOOOTHOM OT BHEIIHUX HATPY30K (HAMPsHKEHUM).

B 3aBucumocTu OT psiga mapaMeTpoB, TaKMX Kak: s — TIyOWMHBI HCTOYHUKA,
F — VHTEHCHUBHOCTH UCTOYHHUKA, YTJa ¢ — OPUCHTALMU CUJIbl B UCTOYHHKE, BEITMYUHBI
Y — CUEIJIEHHUSI HJIEMEHTOB CpEelbl, «IOTpaHUYHAs» 30HA AWIATAHCUU BeIET ceOs
JOBOJIbHO M3MeH4YnBO. OHA MOKET MCYE3aTh MPU YBEJIMYEHUHU TIyOMHBI MCTOUYHHKA
WJIA COECIMHATHCS C «0YaroBOMW» 30HOW — MPH YBEJIWYECHUN UHTEHCUBHOCTHA HCTOYHUKA.

B HekoTOphIX cCllydasxX «HOOTpaHUYHAsH» 30HA HMMEET 3HAYUTEIbHYIO
TOPU3OHTANIBHYIO MPOTSKEHHOCTh 10 200 kM U Oosiee, a TakKe BEChbMa CIIOXKHYIO
(dbopMy B IPOEKIIUH HA TTOBEPXHOCTH 3E€MJIH.

ITockonbKy € MOBEPXHOCTHBIMM 30HAMHU JTHJIATAHCUHM €CTECTBEHHO CBS3BIBATH
30HBI AaHOMAJIbHBIX 3HAUCHUI PA3IUYHBIX re0(U3NYECKUX MOJEH, TO IJI1 UCCIICIOBAHUS
HMCTOYHUKOB ATUX aHOMaluii TpeOyercs OoJjiee HAAECKHO YUUTHIBATH MOJOXKEHUE U
CTPYKTYPY AUJIATAHCHBIX 30H.

VYcnoBue pasyIuIOTHEHUS TMOPOJ 3€MHOM KOpPBl C  YYETOM MEXaHHM3MOB
o0pa3oBaHus TPEIIMH MyTEM PACTKEHHUS CpPEebl MOXET OBITh 3aluCcaHO B BUJE

HekoToporo kputepus [Alekseev, 1993]:

1 ) 1 )
—o(l-singp)-—o,(1+sinp)-Ycosp, ecm —-0,=0
D, =2 1 ( @) > 5( ®) @ 3 » )

-0,-0,; eCI -0,<0,,
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rie 0, 1 o, — HauOoJIbIIeE ¥ HAaUMEHBUIEE IVIaBHBIC HANPSKEHUS, ¢ — YIroil
BHYTPEHHETO TPEHUS, ¥ — CUEIUIEHUE, 0, — TPOYHOCTH CPEIIbI IIPH PACTSKEHUH.

HpHBGI{CHHBIﬁ KpI/ITepI/Iﬁ OomnpecAciisICT 30HBI AWJIATAHCHMU B YCIOBHAX, KOIrJa
cpcaa BBIACPIKHUBACT OopIINe CKaJIbIBAOIINEC HaIIPpAXKCHHA, HO MCHbBIIC
COIIPOTUBJIACTCS PACTATHBAIOIINM YCUIIUAM.

Takum 06pa30M, IMOHATHUC MOTPAHUYHOIO CJI0A AWJIaTaHCHUH CEIrOAHs CTAHOBHUTCA
OoIpCACIAIIIUM B HpO6J’ICMC dHaJIn3a HAaBCJACHHBIX BOJIHOBLIX ITPOLICCCOB B paﬁOHe
BynKaHI/I‘-ICCKOﬁ HOCTpOfIKH U IIPpH IIOCTPOCHHMHM HHTCIPAJIBHOTO IIPCABCCTHHKA

Pa3BUTHUA CaMOTI'0 IIPOonICccCa U3BCPIKCHU .

km ¥ Z

Pucynok 36 - ®opmebl o0nacTeii TuiraTaHCUU Ha TIOBEPXHOCTH U BOJIM3U UCTOYHUKA B
ceueHuu y = 0. McTouHuk pacnonoxeH Ha rayoune / =15km. Cuia

F=F-ii,i=(cos(a),0,sin(cr)), F =5-10'" H. PacueT BbIIONHEH /I ABYX BAPUAHTOB
HanpaBJIeHUS OeHCTBHS CWIIBL: a) a = -30°, b) a = +30° [Alekseev, 1993].

Hecmotpss Ha TO, 4YTO CyIIECTBOBAaHHE «IIOTPAHUYHBIX» 30H AWIATAHCUU B
peabHBIX YCIOBUSX MOKA SBIISIETCS IUCKYCUOHHBIM, BHECEHUE 3TOU TUNOTE3bI B chepy
MPAKTUYECKOr0 aHaJM3a HAKOIUIEHHOTO OOIIMPHOrO Marepuaia [0 MOHUTOPHUHTY
aHOMAJUM Pa3JIMUHBIX TEOPU3MUYECKUX IMOJEH HACTOATENbHO JUKTYETCS MOMBITKON
HAaUTH MIPUYHUHBI MPOCTPAHCTBEHHO-BPEMEHHOM MOJIBUKHOCTH aHOMAJIN I
reo(pu3MYEeCKUX Moyie (M B MEPBYIO OUYEPEab CEHCMUUYECKUX) U KETaHUEM YCTAHOBUTH

MEXaHU3MBbI UX TpaHCcpopMaInH.
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JI1s1 KpaTKOCPOYHOTO MPOTHO3a Pa3HOMACIITAOHBIX BYJIKAHHMYECKUX MPOIIECCOB
0co00€ 3HAYCHHE MMEET KOHTPOJIb HaJ M3MEHEHHEM IIJIOTHOCTH TPEIIMH B OYaroBBIX
30HaX. JlOCTOBEpPHOCTh METO/JA MOXKET OBITh YJIydllleHa 3a CYeT pe3yJbTaToB
HaOMIOJAEHUM 3a «IOTPAHMYHOW» 30HOM MOMJIATAaHCHMHM U CBS3aHHBIMH C HEIO
AHOMAJbHBIMU TMOJIIMH, TOCKOJbKY HaACKHOCTh W TOYHOCTh OLEHKH (PYHKIUH
IJIOTHOCTH TPEIIUH B «0YaroBOi» 30HE 3aBUCUT OT MHGOPMAIIMU 00 aHOMAJIUSIX TMOJIeH

B «IIOT'PpaHHUYHBIX)> 30HAaX.

2.2.3 Pe3yJILTaTl>I MATEMATHICCKOI0O MOJACIUPOBAHNSA

B npomecce YHCIEHHOrO  AKCIEPUMEHTA PACCMOTPUM  MHOTIOCIOMHOE
MOJYNIPOCTPAHCTBO C  IJIOCKOMApaJUIeIbHBIMU ~ TpaHULlaMH  pasfiefla  YIpyrux
MapaMeTpoB, IJIOCKAs TPaHUIa KOTOPOTO (JHEBHAs MOBEPXHOCTh) CBOOOAHA OT YCHIIHIA,
a BJOJIb TOBEPXHOCTH Q (KpYroBOM IWIMHAP WM cepa paauyca a ), 3arayOJIeHHOU B

cpely, 3aJaHa pacipeeIeHHas 10 HEKOTOPOMY 3aKOHY CUCTEMA YCUIIHi (5= F).

Bekrop-pyHKIMS F 3aBUCHT OT KOOPAMHAT, CBA3AaHHBIX C IOBEPXHOCTBIO Q
(chepuueckux WM UUIUHIPUYECKHX), M MOXKET H3MEHIThCA BO BPEMEHH MO
rapMOHMYECKOMY 3aKOHY WJIM MPOU3BOJIBHO (T.€. pacCMaTpuBalOTCS CIydau
CTaTUYECKOTO  HArPyXEHHUs, BO30YXKJIECHHUS  YCTAHOBUBIIHUXCS  TapMOHUYECKHUX
KoJieOaHU U BO3JEUCTBUS JUHAMUYECKOTO HECTAIIMOHAPHOTO UMITYJIbCA).

MaTteMaTuyeckoe MOJEIUPOBAHUE MCCIEIYEMOr0 MPOLEcca BBIITOJIHEHO C
MCIIOJB30BaHUEM METOJOB PELICHUS KPAEeBBIX 3aJlau JIJisi CJIOUCTOrO MOJIYNPOCTPAHCTBA
C 3arayOJICHHBIMH TIOJIOCTSIMU, OCHOBAaHHBIX Ha METOJaX U aJIrOpUTMax, ONMUCAHHBIX B
NepBOM riaaBe HacTosmlero oryera. Cienyer OTMETUTh, YTO MPH JACHCTBUM CTATUYECKOU
Harpy3ky Ha MOBEPXHOCTh Bc€ (DYHKIMU HArpy>KeHHs HE 3aBUCIT OT BPEMEHH, B
CUCTEME OTCYTCTBYIOT MHTETPajbl, COOTBETCTBYIOIINE MHTEIPUPOBAHUIO MO BPEMEHU
UM napamerpy o (B 00IeM ciiydyae MOXHO MOJYy4YUTh BCE€ COOTHOIICHUS MJIs
CTATUYECKOTO HATrPYXKEHUS MPEeeIbHBIM NEPEX0IoM IMPU @ — 0 B COOTBETCTBYIOIINX
BbhIpaxkeHusx). B oOmem ciyuae QyHKUMH, ONpENENSIONIUE sJpa HHTETPaIbHbIX

OMEepaTOpPOB TMPUBEACHHON CHUCTEMBI OIPEIETSAIOTCS KOHKPETHOW paccMaTpuBaeMoiu
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KpaeBol 3amadeil. OpmHako Ui BCEX THUINOB 3a4a4 CTPYyKTypa HHTETPO-
(YyHKLIHMOHAIBHBIX YPABHEHUM OCTAE€TCS OJAMHAKOBOM, M OMNEPAaTOPbl CUCTEMBI HUMEIOT
oO1ue CBOMCTBA, ONPEAEIAIOIINE ONTUMAIIBHYIO METOJUKY ITOCTPOEHHUS pemeHus. s
o0nacTeil THma CIOMCTOrO IOJYNPOCTPAHCTBA €  3aridyOJE€HHOM  IMOJOCThIO
KaHOHUYeCcKoU ¢opmbl (chepa, KpyroBod M SIUTMOTUYECKUN HHIUHAP, SIUTUIICOU])
OINPEJENSIOUIMM CBOMCTBA ONIEPATOPOB CUCTEMBI SBIISIETCS MOJI0KEHHE MOJIOCTH B CPEIE

10 OTHOHICHHIO K I'paHuIIaM paszicjia CJIOCB.
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Pucynok 37 - OnHopoaHas momaymniaockocte h=5 kM, V, =800 M/c, 0,=0.4.

Ecnau rpanunbl moioctv u cinoeB (MOJYNPOCTPAHCTBA) HE MEPECEKAIOTCS U HE
CONpUKAcaloTCsA, BCErJa MOXHO JI0Ka3aTh, YTO OINEpPaTOPbl CHUCTEMBI BIIOJHE
HEIPEPBIBHBI B IPOCTPAHCTBE CyMMUpPYeMbIX QyHKUui [babemko u np., 1998]. 1o n
ONpEeaeNsieT IUPOKUE BO3MOXXHOCTU METOJHUKH IOCTPOCHHS PEIIEHUS MOJyYE€HHON

BBIIIIE CHCTEMbI HHTErPO-(PyHKINOHAIBHBIX YPABHEHHI.
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Pucynok 38 - HopmansHoe ctpoenue, h=4,h,=1 kM, V;, =800 m/c,
Vg, =400 M/c, 6 ,=0.4.
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Pucynox 39 - Hopmansnoe crpoenue h=4 xm, h,=h,=0.5 kM, V;, =800, V,, =400,
Vg, =200, 6,,=0.4.
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Pucynok 40 - HopmansHoe ctpoenre h=9,h, =1 km, V,, =800 M/c, V,, =400 M/c,
6,,=0.4.
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Pucynok 41 - Anomansnoe crpoenne h=4, h, =1, V;, =800, V,, =2400, 8,=0.4.
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Pucynok 42 - Anomanbsnoe crpoenne h =4, h,=h,=0.5, V;,=V,,=800, V,, =2400, & ,=0.4.
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Pucynok 43 - Anomansnoe crpoenue h =4, h,=h,=0.5, V;,=V,,=800, V,,=200, 6 ,=0.4.

Pe3ynbraThl NpPOBEJEHHOTO HAMU YHCIEHHOIO OHKCIIEPUMEHTa  MO3BOJISIIOT
C/eJIaTh CIEAYIOIINE BHIBOBI:

1. MopenupoBanue reopu3nuecKoi Cpesibl B pailoHe BYJIKAaHUYECKON MOCTPOUKHU
«HOPMAJIBHOT0» CTPOEHUS (’KECTKOCTH CJIOEB, JIEKAIINX BBIILIE MarMaTUYECKON KaMepbl
{obmacth Q} BoO3pacTaeT C TIyOMHOHN) MOKAa3bIBaET, 4YTO IMPU CTATUUYECKOM U
JUHAMUYECKOM  HAarpy>K€HUU CIOMCTOrO0 MOJYHOPOCTPaHCTBA C  3aryyOJICHHOH
MOBEPXHOCThIO Q  (UMIMHAPUYECKOW WM cPepuueckod (QOpMbI) pPa3ITUUYHBIMU

CUCTEMaMU  yCWIMM  (LWEHTp  pacUIMpeHHs, paclpeiesieHHOE  JaBJIEHUE C
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PaBHOAECHCTBYIONIECH, OPUEHTUPOBAHHOM BEPTHUKAJIBHO BBEPX WM IMOJ HEKOTOPBIM
YIJIOM) KaK CTaTUYE€CKOro, TaKk W JUHAMHYECKOro (OCHMJUTUPYIOIIEro) xapakTepa B
MIPUTIOBEPXHOCTHOM CJIO€ BCET/Ia UMEET MECTO «IIOTPAHUYHBIN CIIOI TUJIaTaHCUH.

2. B CJIOHCTOM MOJYyHNPOCTPAHCTBE BYJIKAHUYECKON MOCTPOMKH «AHOMAIBHOTO)
CTpOEHUS (OJUH U3 CIIOEB, JISKAIIMX BBIIIE 00JIACTH Q, UMEET OOJIBIIYIO KECTKOCTD,
YeM pAacCIOJOKEHHBIM HUXKE) XapakTep paclpeleseHus HampsKEHUW U CMEIICHUM
3HAQUUTENBHO  ClIOXKHEe. Bo3MokHa  cuTyalus  YacTUYHOTO WM IOJIHOTO
«OKpaHUPOBAHUS», XapaKTepu3zyemMas OTCYTCTBUEM B MPUIOBEPXHOCTHBIX CIOSIX
«MOTPAHUYHOTO CJOs» AwataHcuu. [Ipu 3TomM B Gojiee ®KECTKOM CIIO€ PaCTATHMBAIOIINE
ycumus (CTaTUYeCKUe Wiu JUHAMHUYECKUE, OCIUUTUPYIOIINE) MOTYT OKa3aThCsl OOIbIIIE,
YeM B BBIIIEIEKAITUX CIOSX.

JInsi aHamOTMYHOW CTPYKTYpPhI, B «MATKOM)» TOBEPXHOCTHOM CJIO€ TaKxke
Ha0II0/1aeTCsl aHAJIOTUYHBIN 3(DPEKT, HO OH UMEET JIOKAIbHBIN XapakTep (JIOKaJIU30BaH
BONMM3M TpaHUll pazjiena clo€B) u crnabee (MO CPaBHEHUIO CO CTPYKTYpoOi
«HOpMAJIbHOTO» cTpoeHusi). [Ipu nocTaTOuHOM MHTEHCUBHOCTH HATrPYKEHUS YPOBEHb
ATUX HANPSKEHUM MOXKET JOCTHYh KPUTUYECKOTO M TPHUBECTH K MOSIBICHUIO
JIOKAJIM30BAaHHOTO HE «IIOTPAHUYHOIOY», a 3ariyOJeHHOro cios awiarancuu. Ciemayet
OTMETUTh, YTO TaKOW 3ariayOJieHHBIA CIIOMW HMEET CYIIECTBEHHO MEHBIIYIO

MPOTSKEHHOCTh, YeM MOBepXHOCTHBIN [JIsmuH, JI.E. Cobucesuy, 2000].

2.2.4 Pe3yabTaTsl HATYPHBIX JIKCIEPUMEHTOB c NpUMeHeHUueM

ClIcHNMAJIN3UPOBAHHDBIX l'[pHﬁOpOB H IKCIICPUMCHTAJIbHBIX TEeXHOJIOTHii

I/ITaK, COTJIaCHO COBPCMCHHLBIM TCOPCTUICCKUM npeacTaBJICHUAM )51
OKCIICPUMCHTAJIbHBIM JOdHHBIM, IMPHPOJda BYJIKAHHYCCKHX I/I3Bep)KeHI/Iﬁ B OCHOBHOM
OIIpPCALCIIACTCA (bHSPI‘ICCKI/IMI/I u PCOJIOIrn4CCKNMU CBOMCTBAMH MarMbl M CHCHPI(l)HKOfI
Ir€OJIOrn4cCKoro CTpOCHUA B}UIK&HH‘-ICCKOIZ CHCTCMBI B OeaoM. Kacasco
PAaCCMOTPCHHBIX  BbIIIC TIPCABECTHUKOB BYJIKAHWYCCKHUX HSBCpH(eHHﬁ, cienyer
IIPpUHUMATb BO BHUMAHHC, YTO OHHM HMMCIKOT MCCTO M OIIPCACIIAIOTCA pAIOM OCHOBHBIX

MCXaHMU3MOB NPCAMICCTBYIOIIHUX  M3BCPIKCHUIO. HCpBbIﬁ u3 HHUX — BBbIXOJ
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BYJKAHUYECKUX Ta30B, PACTBOPEHHBIX I0OJ] BHICOKUM J[AaBICHUEM B MarmMaTH4YeCKOU
KaMepe U OTIENbHBIX CTPYKTypax IUJIATAaHCHOIO THUIIA, BTOPOM — B3aUMOJCHCTBHE
MOJHUMAIONIEHCS MarmMbl C TOJ3E€MHBIMU BOJHBIMH pPE3€pByapaMH WJIH CHJIBHO
OOBOJIHEHHBIMU TIOPOJIaMH, TPETUM — JUHAMHYECKHE TMPOIECCH B OKPECTHOCTH
MarMaTH4ecKoro oyara, CBsi3aHHbIE ¢ 00pa30BaHUEM 30H auiaTaHcuu. Bo Bcex ciaydasx
UCCIIeIOBATENb CTAJIKUBAETCS 3/I€Ch C MPOOJIEeMOM TeHepaluu CEeUCMUYECKUX W
aKyCTUUYECKHUX ITYMOB B IIUPOKOM JiMana3zoHe 4acToT. KoHeuHo, mpu 3TOM BO3MOKHBI U
pa3znyHble KOMOMHAIIMU ATUX U APYTUX MEXaHU3MOB. boiee TOro, Kak mOKa3bIBAIOT
HaOJII0/IEHHs], OYE€Hb YaCTO OHU MPUCYTCTBYIOT HA MPOTSXKEHUHU OJTHOTO U3BEPKEHMUS.

JIBa mepBBIX MexaHHW3Ma cxemarndeckue pucyHku 44 u 45. Pucynok 44
WJUTIOCTPUPYET CXEMY BYJIKAHUYECKOW CUCTEMBI, HAXOJSIICIHCS B CTAaIWU B3PHIBHOTO
M3BEPKEHUS, BBI3BAHHOIO Jerasanuei Moyofod marmbl. PesepByap marmbl (OOBIYHO
MarMaThdeckas KaMmepa) pacrojoKeH Ha TIyOuHe, BapbUPYIOIIEH MEKy HECKOJIbKUMHU
KiwioMeTpamMu U 15 — 20 KuioMeTpamMu HHMXKE YpOBHS MOps. DTa 00JacTh SIBISETCS
cBoeOOpa3HON (DU3NKO-XUMHYECKOM J1TabopaTopuel, TAe MPOTEKAIOT OYEHb CIIOXKHBIC
nporiecchl. Juddepennuanns MarmMol 1 GOpMUPYIOLIHECS APOTa30Bbie 00pa30BaHUs B
CMECH C MarMou SIBJISIFOTCSI JIMIIIb YacThIO 3THX MpolieccoB. Tak Kak JaBJICHUE Marmbl
BHYTPU BYJIKAHWUYECKOW CHUCTEMBbl YMEHBIIAETCA MO MPUYMHE OTKPBITUSA pa3phiBa B
CTPYKTYyp€ BYJKAHUYECKOM TMMOCTPONMKM WM MPOCTO Ojaroaaps HU3MEHEHHUSIM B
rIyOMHHOW MUTAIONIEN CUCTEME, PACTBOPEHHBIN ra3 HAYMHAET BBIJIETATHCS, POPMUPYS
MeJIKOMacIITaOHbIe Ta30BbI€ U MapOra3oBbie CTPYKTYPhl. B 3TOT MOMEHT CMECh Marmsl
MW rasa, MOJHUMAIOIIAACS BIOJIb BYJIKAHHMYECKOTO KaHaja, SIBISETCS HCTOYHUKOM
IIyMOB B 3BYKOBOM JHMana3oHE 4YacToT. ['eHepupyeMble CEHCMOAKyCTHUYECKUE TMOJIS
BCErja MOTyT OBbITh 3a()MKCUPOBAHBI M MPOAHAIU3UPOBAHBI HA MPEAMET YTOYHEHUS
CTPYKTYpbl TPEABECTHUKOB HAYMHAIONIIETOCS H3BepxeHus. Bo BpemeHHON oOnactu
ATOT MPOLIECC MOXKET OBbITh BeChbMa CKOPOTEYHBIM. TemM He MeHee, W3yUYEeHHE 3TOro
SIBJICHUS MIPEJICTABIISIET U3BECTHBIN HAyUYHBI UHTEPEC.

[Ipoucxonsimas nanee AEKOMIIPECCHs, CBA3aHHAsI C MOABEMOM Marmbl, BEAET K
MHTCHCU(UKAIUU BBIJEICHUNA Ta30BOM KOMIIOHEHTBI, 4YTO SIBJISIETCS MPUYHHOM

oOpa3oBaHMs aHCaMOJIe My3bIPbKOBBIX MOJEH, OOBEIUHSIONINXCS YK€ B KPYIIHbBIE
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MOJIOCTH, KOTOpBIE MPOJIOKAIOT pacTu. Ha HekoTopol riiyOuHe, 0ObIYHO HECKOJIbKO
COTEH METPOB HUKE MOBEPXHOCTH, XKHUJKass (aza ¢ paHee pacTBOPUMBIMH (IrougaMu

OoJiblille HEe ocTaeTcsl Heu3MeHHOM. OHa MOJJHUMAETCsl U TpaHC(HOPMUPYETCH.

ﬂupox:xac-m YCCKHE

MOTOKH HHpOKHaCTPIKa

Cwmech razoB H
MHPOKJIACTHKH

Teépapie .~
nopoast Bzanmoze HCTBHE
MarmMsl ¢ BOAOH
I'pannua pazaena

Byikannueckmii TOPHU30HT

KaHam JIBMKEHHE MarmMbl

Marma u netyuue

[ToBepxHOCTD
pazaena

C_) Marma ¢ pacTBOPEHHBIMI
B HCH JICTYYHMH

' [ToaTox MarMmel

|

IMoaTOK MarMel

|

Pucynok 4 - Jerazauusa u3 Pucynok 45 - B3aumopeiicTBue
MarMaTU4eckoro  pesepByapa marmMel Bonoi [Macedonio, et
[Macedonio, et al., 2000]. al., 2000].

I[To mepe moabeMa NPOUCXOAUT pa3feieHHE Marmbel. B pesynbrare 3TOTO
mpoiiecca MOosBISIETCs razoBasi (paza ¢ pacmiaBoM U TBepIAbIMU yacTtuilamu. [1oTok
HAYMHAET YCKOPSATh Ta30BO-MUPOKIACTUYECKYIO CMECh, KOTOpas BBIOpachIBaeTcs B
atMoc(depy €O CKOpPOCTBIO, JOCTUTAIOIIEH COTEH METPOB B CEKYHHIY. Y CIOBHUS BBIXOJa
Ha JIHEBHYIO ITOBEPXHOCTh, TAKME KaK TE€OMETPHUsl KpaTepa, HABIICHHWE Ha BBIXOJE,
CKOPOCTh JBWKECHUS, TEMIIEpaTypa U COJEpKAHUE Ta3a B CMECH U ONPEICISIOT
ABOJIIOLIMIO, MACIITA0 U TUI B3PHIBHOT'O U3BEPKEHUS.

Ha pucynke 44 npuBeneHa cxema, OTpa)karouias CLHEHapUl pa3BUTHS Mpoliecca
aKTUBU3AIlMM BYJIKAHA, B KOTOPOM B3PBIBHOE HU3BEPKEHUE MOXKET OBITh BBI3BAHO
B3aMMOJECHUCTBUEM  MOJHUMAIOLICHCS MarMbl C  BHEIIHHUMHU  pPE3€pByapamu,
3aMOJIHEHHBIMU BOJAOU WJIM CUJIBHO OOBOJHEHHBIMHU IMOPOIAMU AWIATAHCHOTO THUIIA.

TouHbld MEXaHW3M, MPU KOTOPOM B pe3yJIbTaTe B3aUMOJACHCTBHUS MarMbl U

(barou0B (BOJIbI) TEHEPUPYIOTCS MOIIHBIE B3PHIBBI U MHOTO(a3HbIe MOTOKH, 10 KOHIIA
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enie He u3ydeH. OCOOEHHOCTHM YCIOBUN B3aUMOJECHCTBHS BBICOKOTEMIIEPATYPHBIX
MarMaTH4eCKUX TIMOTOKOB W BOJbl, OTHOCUTEIHHOE KOJMYECTBO MAarMbl M BOJIBI,
BOBJICUEHHOE BO B3aMMOJICMCTBUE, U SHEPrUs BHEIIHUX CTPYKTYp BYJKAHUYECKOU
MOCTPOMKU WTpaloT TJIaBHYIO POJIb B OMNpENENICHHEe THINA U pa3Mepa TaKuX COOBITHI.
Heo6xonuMbIM yCI0BUEM 371€CH SIBISIETCS MOABEM MarMbl Ha OMPEACIICHHYIO TIyOUHY,
r7ie OHa BHEIPSETCS B BOJHbIE TOPU3OHTHL. B pe3ynbTare Takoro B3aWMOJCUCTBUSA
MPOUCXOJIUT OOpa3oBaHUE B 3aMKHYTHIX OObeMax OOJBIIOTO KOJHMYECTBA BOJSHOIO
napa. Pe3koe HapacTaHue AaBJIEHUS B CUCTEME SIBISIETCS B KOHEYHOM MTOTE MPUYHHOM
MOITHOTO B3phiBa. [1og00HOE M3BEepkKEHUE XapaKTEPHU3YyeTCs MTHOBEHHBIM BBIOPOCOM
OOJIBIIIOrO  KOJIMYECTBA BYJIKAHMYECKOTO BEIIECTBA M MOXKET COMNPOBOXKIATHCA
00pa3oBaHUEM OIMACHBIX MUPOKIACTUYECKUX MOTOKOB.

UToObl TpeACTaBUTh MACIITa0bl TaKOro COOBITHS, JOCTAaTOYHO OOpaThbes K
pucyHke 45, Ha KOTOpPOM B KadecTBE IMpuMepa MpuBeneHa Qotorpadusi B3pHIBHOTO
u3Bep:xkeHud Bysikana [lluBenyu na Kamuatke.

[TombrTaeMcst 60Jee ri1yO0KO MPOHUKHYTH B (PU3HUKY MPOIECCa BHEAPEHUSI MarMbl
B (ironoHACKIIEHHBIE CJIOU. B 3TON CBSI3M €CTECTBEHHO OOpaTUMCS K OIbITaM,
KOTOpBI€ B MEPBOM MNPUOIMKEHUU MOACIUPYIOT CTPYKTYPY MOTOKA MPU BHEAPECHUU
IJIa3MEHHON CTpyu B (PIIIOMJOHACHINIEHHBIE CJIOM. B 3TUX ombpiTax B KayecTBe
r€HEpPaTOPOB HATPEThIX Ta30BBIX MOTOKOB OBUIM HCIOJIB30BAaHbI OTCIYKUBIIHUE CBOU
CPOK TOPOXOBBIE PAKETHBIE IBUTATEIIU.

Ha pucynkax 46 — 47 npeacraBieHbl Kapbl KHHOTPAMMBI, XapaKTePU3YIOIIUE
MPOIIECC HMCTEUYEHUs CTPYHM Tra3za U3 pakeTHoro nBurarens B Boay. [Ipexne Bcero,
oOpatuMcsi K pUCYHKY 46, TJe HCTEYEHUE BBICOKOTEMIIEPATypHOU Ta30BOMl CTpyH
MPOUCXOJIUT HEMOCPEICTBEHHO B JKUJIKOCTh, @ BICOKOTEMIIEPATYPHOE MOTEHIIMAIBHOE
AIp0O, BCErJa BO3HUKAIONIEE TMpPU HUCTEUEHUM HArpeTod Tra3oBOM CTpyd U3
HWIMHAPUYECKOTO KaHalla, B3aUMOJCHUCTBYET HEMOCPEACTBEHHO ¢ Bojaou. Takoi
AKCHEPUMEHT IO HAIlleMy MHEHHMIO JTOCTATOYHO MOJHO OTpakaeT B OOLIUMX dYepTax
MPOIIECC BHEAPEHUS MAarMaTHYeCKOro paciuilaBa B pacTBOp (PIIOMIOB, KOTOpPHIE

BCTPCYAKOTCA HA CI'o ITYTHU B TCJIC BYJ'IKaHI/ILICCKOI\/,I HOCTpOI\/,IKI/I.
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Pucynok 46 - B3psis Ha Bysikane lllusenyu 29 aBrycra 2000 rona. Beicora
ByJIKAaHHYECKOT0 0b6aka okoio 10 kM. doTorpadus BeimonHeHa ¢ pacctosHUs 40 kM.
MomHOCTH B3phIBa nopsiaka 0,5 Mt. [Dororpadus mo0e3H0 mpeocTaBiieHa

akagemukoM PAH C.A. ®enoToBbIM].

Pucynok 47 - Tlpouiecc ucteueHus CTpyu U3 paKeTHOTO JABUTATEINS B BOAY.

[IpuHuMasi BO BHUMaHUE, YTO BO BCEX MOJEJIBHBIX OIBITaX CKOPOCTh KUHOCHEMKHU
cocraBisina 48 KaapoB B CEKyHAY, MNOPEACTABISIETCS BO3MOXHBIM  OLIEHUTH
JUHAMHYECKHE OCOOCHHOCTM M  YCJIOBUS  Pa3BUTUS  MHOroQa3HoOro MoTokKa,
MPOAHATN3UPOBATh MY3bIPHKOBBIE TIOJIS, OMNPECTSAIONINE YPOBHH TI'€HEPUPYEMBIX
IIyMOB Ha BCEX HAOJIOJAaEMbIX CTaIUAX pa3BUTH. B KMHOKaIpax, MpeJCTaBICHHBIX HA

pucyHke 47, WCTeUEeHHE MPOMCXOAUT CHadala B KOPOTKYIO TpyOy, UMHUTHPYIOILLYIO
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4acThb MarMaTHYECKOI0 KaHaJla Ha y4acTKe IJIE €Ille OTCYTCTBYIOT (DIIOMIBI, a 3aTEM B
KuAakocTh.  DopmupoBaHHEe  KpyNHOMACIITAOHBIX  IApoOra3oBbIX  OOpa3oBaHUU
3aKOHYMJIOCH PaHbIIe, a 3TO 3HAYMT, YTO U3MEHWICS U CHEKTp LIyMa, TeHEpUPYEMOro B
OKpyXarwIyo cpeny. IlpeacraBieHue o pa3BUTUM MHOro(pazHOro IOTOKa Ha
3HAUUTEIPHOM YyAAJIEHUH (Ha paccTOSIHUM Tmopsaka 20 1auaMeTpoB BBIXOJHOTO
OTBEPCTHS), JAIOT KUHOKAJApbl HAa PUCYHOK 48. YCTaHOBIEHO, YTO 3TOT MPOLECC
COMPOBOXK/IAETCS TEeHEepalueld Te0aKyCTUYECKHUX IOJIeH BIUIOTh 1O YJIbTPa3BYKOBBIX
4acToT. 3Jech ynaercs HaOMoAaTh XapakTepHYK CTPYKTYpY Iy3bIPbKOBBIX
o0pa30BaHM, OTBETCTBEHHBIX 3a TEHEPALMI0 AaKyCTHYECKHUX TMOJeHd B IIHPOKOM

Auaria3doHe 4acToT.

Pucynok 48 - IIpouecc nucteueHus CTpyu U3 pakeTHOro ABUraTelsi B Boay. HauanbHblit
stan. TpyOa Ha MEpBOM CHUMKE UMHUTHUPYET BBIBOISIINAN KaHAJI MAarMaTHIECKOTO
o0Opa3oBaHUsI.

PI/IcyOK 4

N3 PaKECTHOTO ABUTATCIIA B BOAY.
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UtoObl yOemuTbcsi B 3TOM, 0OpaTuMcsi K pPUCYHKY 50, e MNpeacTaBlICHbI
AKCIIEPUMEHTAJIbHBIE M PAaCUETHBIE [aHHbIE, OTPAXAIOLIUME YPOBHU CIEKTPAIBLHON
IJIOTHOCTH  IIyMa, TE€HEPUPYEMOIO BBICOKOTEMIIEPATYpPHOW Ta30BOM  CTpyeH,
UCTEKAIOMIe B JKUIKOCTb. MOXKHO BHIETh, YTO B 3BYKOBOM JHMAala3OHE YacTOT
BEJIMYMHBI CIEKTPATbHOM TUIOTHOCTH 3BYKOBOTO JIaBJIEHUS B MOJI€ IIyMa MHOro(pa3HON
ctpyu pocturator 100 n1b. CoBepiieHHO OYEBHAHO, YTO B PEAJbHBIX YCIOBHSX, KOrIa
MIPOUCXOJNUT M3BEPKEHUE BYJIKaHA, 3TH 3HAYEHUSA OyIyT 3HAYUTEIBHO BBIIIE U MOTYT
nocturath 160 — 190 nb. Takue 3HaueHUs ypOBHEHN IIyMa MOTYT OBITh 3a(DUKCUPOBAHBI

Ha 3HAYUTCIIbHBIX YAAJICHUAX.
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Pucynok 50 - Cniektp 1ryma, COnpoBOKAAIOLIET0 MPOIECC UCTEUEHUS
BBICOKOTEMITEPATYPHOU CTPYH U3 PAKETHOTO JBUTATEIIS B BOAY.

Panee OblIO TMOKa3aHO, YTO peajbHas reoU3UUecKas cpela B OKPECTHOCTH
BYJIKAHA BECbMa HEOJHOpPOAHA IO CBOEHM CTPyKType. K OCHOBHBIM THUHIaM
HEOJTHOPOJHOCTEM MOKHO OTHECTH CJIOUCTOCTh TPYHTOB, AHU3OTPONUIO PA3IUYHOU
CTENEHMU, HAJIUYUE TMOp, MOJIOCTEH U BKJIIOUCHHH pa3iauyHoil ¢GOpMbl, HalU4ue
(baronI0HACKIIEHHBIX CIOEB. [oCKOIBKY MarmMaTtuueckass Kamepa MpHu OnpeaeaEHHbIX
JONMYUIEHUSIX MOXET pacCMaTpUBATHCS KaK M30JHUPOBAHHAS IOJOCTh B CJIOUCTOMU
reopu3M4YecKor cpene, TO UCIOIb3ysSd TaKoe JOMYLIEHUE MOXKHO MPUCTYINUTh K
PELICHUI0 TMOCTABICHHOM 3aJayd; OTMETUM TOJIBKO, YTO B HACTOSIIEEC BpEMs

MPaKTHYCCKN OTCYTCTBYIOT pa6OTBI, CBA3AHHBIC C U3YUCHHUECM BJIMAHHWA N30JIMPOBAHHBIX
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OTZIENIbHOCTEM, MOJIOCTeM WM TPYINN MOJOCTeM Ha PE30HAHCHBIE XapaKTePUCTHKU
CJIOUCTOM reo(hU3n4IecKoil cpebl.

B To ke Bpewms, 3KCIEpUMEHTalbHBIE JlaHHBIC, MOJYUYEHHbIE B pE3yJbTaTe
CeCMHYECKUX HAOII0IEHUI B TOPHBIX MOPOAAX BYyJIKaHA DIbOPYC, CBUACTENHCTBYIOT O
HaJU4YUU CYIIECTBEHHOTO BIMSHUS HEOJHOPOJHOCTEM HAa pPE30HAHCHBIE CBONCTBA
re0JIOTHYECKUX CTPYKTYp B IHMpoOKoM auanazone 4dactor [A.Jl. CobuceBuu, 2001].
NmMeHHO TO3TOMY MpeAcTaBisieTCss HEOOXOIUMBIM HCCIENOBaTh W PACIIUPUTH KPYT
OUEpPUYEHHBIX BBIIIE MPOOJEM HAa OCHOBE MOCTPOCHMSI M aHajdu3a MOJENIbHBIX 3ajad
MEXaHUKU CIUIOIIHOW Cpeabl [JIsi CJIOUCTOr0 IMOJYyIPOCTPAHCTBA, COJIEPHKAIIETO

SaFJ'IY6J'ICHHI)Ie MMOJIOCTHU U YIIPYI'UC BKIIIOYCHUSA AUJIATAHCHOI'O THIIA.

2.3 'enepanus nudpazByka Ha ITane U3BEPKEeHNs BYJIKAHA

XapakTepHble i1 BYJKAHUYECKOM NESITEIHbHOCTH BBIOPOCHI Ta30B U JIPYTHUX
MPOAYKTOB MPUBOJST K T€HEPAIMU aKyCTUYECKUX BOJH B IIMPOKOM JHANa30HE 4acToT,
B TOM YHUCI€ W YyJapHBIX BOJIH B OKPECTHOCTH KpaTepa. AKYCTUUYECKHE BOJHBI
paclpoCTpaHsIOTCS HA  3HAYUTENbHBIE  PACCTOSIHUSA, TMO3TOMY  HCCIEOBaHUE
0COOCHHOCTEM TeHepallid W PACIpOCTPAHEHUS TaKUX BOJH MOXKET CHOCOOCTBOBATH
Pa3BUTHIO JUCTAHIIMOHHBIX METOJIOB HAOJIIOJEHUS 32 BYJKAHUYECKOW aKTUBHOCTHIO, a
TaKKe MPOTHO3UPOBATH CLIEHAPUM Pa3BUTHUSI U3BEpKeHMs. V3BECTHO, YTO OJHUM U3
myTel TMpeacKa3aHusi BO3pAcTaHUSA BYJIKAHUYECKON aAKTUBHOCTU SIBISIIOTCA U
Ha0JII0/1aeMble BO3MYIIEHUSI 3JIEKTPOMArHUTHOM SMHCCUU, BBI3BAHHOW TeHepalue
AJEKTPOMArHUTHBIX CUTHAJIOB AaKyCTUYECKUMHU BOJIHAMH, PaCIPOCTPAHSIONIUMUCS
BepTUKaIbHO BBepX [['onmukos, J[’Kocta u ap., 1985; Pilipenko, Shalimov et al, 2001].

PacnpocTpanenre HHU3KOYACTOTHBIX AaKyCTHUUYECKHX BOJH B arMmocdepe u
rugpocdepe OMUCHIBACTCS CHUCTEMOM ypaBHEHHMU rujapoauHamuku. [lpu stom mis
OMMCAHUS PACHPOCTPAHECHUS BOJH B aTMOc(hepe HE0OXOAMMO y4eCTh CTpaTU(DUKAIINIO
Cpelbl, CBSI3aHHYIO C U3BMEHEHHUEM TUIOTHOCTHU MPU YBEJIUUYECHUH BBICOTHI.

B onHOMepHOM MpUOAMKEHUN CUCTEMA YPaBHEHUM THPOIMHAMUKN UMEET BU:

ypaBHeHue HaBbe-Crokca:
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2
u ou_ 1dp _ mou 3)

o Vox pax 2l pad

YpPaBHEHHE HEMPEPHIBHOCTHU:

ap u a0
Ly p=+u’C = 0ft,x), 4
S rporu = 0(x) 4)

311eCh BBEICH MCTOYHHK Macchl Q(t,x)=p,U, Tae p, 1 U — IUIOTHOCTb M 0GbEMHAs

CKOPOCTh MCTEKAIOIUX Ta30B COOTBETCTBEHHO. OOBEMHAasi CKOPOCTh HMMEET CMBICIH
JIOTIOJIHUTENIBHOTO 00beMa, MOCTYIMAIOIIEr0 B €AMHUILY BPEMEHH B €IUHUYHBIN 00BEM.
K ypaBreHusM (3) u (4) HE0OXOAUMO 100AaBUTHh YPABHEHUE COCTOSIHUS p = p(p),
s=const, TI€ YyYTE€H NPUOIMKECHHBIM anuabaTUUYEeCKU 3aKOH pPacHpOCTPaHEHUS
akycTuueckux BoJH. OcTaBisii B CHCTEME YpPaBHEHUW TOJBKO KBaJApaTHUHbIC
claraemMple MO BEJIUYMHE aKyCTUYECKHX BO3MYIIECHUN, YPAaBHEHUE COCTOSHUS MOKHO

NpcacCTaBUTL B BUJC!

a—p+ua—p=c§(l+(y—l)£)(a—p+ua—’0) (5)
P N\ ot ox

HpeI[CTaBI/IM IIJIOTHOCTB U JIaBJICHUC B CPCJC B BUAC CYMMEI JIBYX CJIaraCMbIX:

p=px)+p ) p=pylx)+ plar), (6)

rae BenuuuHbl  p,(x) W p,(x) COOTBETCTBYIOT paBHOBECHOMY paCIpPEIEIEHHUIO

HEOJHOPOJHOCTU B CTPAaTUPUIMPOBAHHOW Cpele B OTCYTCTBUE aKyCTHYECKHUX
BO3MYILECHUN. DTHU BEIIMYMHBI YAOBIECTBOPSIOT YPABHEHUIO CTATUKHU, KOTOPOE CIEIyET

3 (3)npu u=0:

0
By (7)
ox
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npuYeM Uit GONbIIel oOIHOCTH OyIeM CYMTATh, YTO Ha GOJNBIIMX BBICOTAX g = g(x).
Bennuunsl p'(x,¢), p/(x,r) CBA3aHBI ¢ BO3HMKAIONIEH aKyCTHYECKON BOJHOMW, MpUYEM

3apaHee He Oy/IeM HaKJIaJIbIBaTh YCIOBHUM MaJIOCTH 3TUX BO3MYIleHU. Mcnonb3ys (6) u

(7), B ypaBHeHUsX (3) u (5) MOXKHO NIEpENUCATh CIECAYIONINE BIPAKECHUS:

19 ' 1 dp' ) op'
P G P P u - _pgu+ul-. (8)
P ox o L 0x ox ox
Kpome toro, yno6HO BBECTH BEIUYUHY P = p'g+(2£. Torna ypaBuenus (3)-(5)
X

MOHO 3alcCaTh B CJIICAYIOIICM BUJIC!

R )

9w, L0, P 0. 10
ot pax uax Q (10)
a—p+uP—pgu=—céﬂa—u+C§Q+c§(y—l)ﬂ(Q—pa—”)» (11)
ot ox fo) ox

UtoObr u3 cucremsl (9)-(11) monyuuTh ypaBHEHUE ISl OJHOM NEPEMEHHOM,
HarpumMep, KosiebaTtelbHOM CKOpocTH u, npomuddepenHuupyeM ypaBHeHue (9) mo

BPEMEHH 1 :

Ou o du_ 10P Pdop n du _n duip

—_— _u_ R —

i ot ax  pat Pt potax’ ploxt ot

(12)

Boruucnss ¢ ucnonb3oBanuem (10) u (11) ciexyroniyto npou3BOIHYIO:

oOP  dp o°p , 0w dcipou _du AP 0g , 00
— =g+ =-cp—-————=-P—-u—+pu—=+g0+c; —+
ot St T otox P o ax o ax Lax Pax 80+6 ox

a ,p ou
+0—"+(y-1)—c. =~ 0-p—|,
0~ +(r-1)— opO(Q pax)

3anumieM ypaBHenue (12):
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u 9 o 28u 1ac§pa_u_z(g_£a_p)+
Yo

o ot ax o 0 ox ox ox o ox
aco 28Q u ag n 0’u auc')p
,0( 0-80- Q * ox (}/ )6x ‘ (Q x)) 0x patax ,0 ox* ot

[IpeobpazyeM HEKOTOpBIE ClaraeéMblie MOJTYYEHHOTO BhIPAXKEHUS:

&P _ o py _ 9 5 APy, 20Inp/py

Lacp e & dp _da G0 &P G dpy 0
L 0x ox pox dx p,0x pOox p, 0x Ix p, Ox ' ox

OxkonuarenbHO, ypaBHeHue (13) npumeT BU:

62u L 0’u a_c§+iapo+czalnp/p0 du
ox p, ox ° ox ox

_u7783u n ’udp u 9 du),
00X p°ox® ax Oxdt ox Ox

o(P_, dcg ) 90 y-19 ,p )08 d’u 778u8,0
0x ox o dtox>  p* ox’ a

(13)

(14)

VYpaBuenue (14) omucbiBaeT Kak TeHEpPAlUI0 aKyCTHYECKUX BOJH 3a CYET

MOCTYINICHUA BCIICCTBA, TAK M IOCIICAYIOIMICC PACIIPOCTPAaHCHUC 3THX BOJIH € YYCTOM

HEJIMHEWHBIX UCKAKEHUU.

P&CHpOCTpaHeHI/IC BOJH KOHEUHOM AMIUIUTYbI Ha OTHOCHUTCIIBHO HEOOJIBIITNX

pPaCcCTOAHUAX, KaK M BOJIH MaJjou AMIUIATYAbI, MOXHO HCCJICAOBATHL HA OCHOBC

JUHEAapU30BaHHOTO  ypaBHeHus  (14), TOCKONbKY  HEJIUHEWHbIC

HaAKaILUTMBAIOTCS B OCHOBHOM Ha OOJIBIINX pPacCTOAHUAX!
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a* Cax? | ox  p, ax |ox

(15)

0

O, X Py X - p, 0x p,dtox’

2 2 i 3
=_g(a_u+g+aﬁ) CO aQ }/_1 J 2Qp _ua_g+ n o’u

Kakx Buano, ypaBHenue (15) 00001IaeT BOJHOBOE ypaBHEHHE IS Cpell C
HEOJHOPOTHOCTHIO CKOPOCTH 3BYKa U IJIOTHOCTH, COJICP>KUT B IPABOM YaCTH UCTOYHHUK,
MPUBOJAIIMNA K TEHEpallMi 3BYKOBBIX BOJIH, W BS3KUN UJIEH, OTBETCTBEHHBIH 3a
3aTyxaHue BOJHBL. Kpome Toro, ompenieieHHOE BJIHMSHUE OKa3bIBAET HA JBOJIIOIHUIO
BOJIHBI U3BMEHEHUE YCKOPEHHsI CBOOOAHOTO najieHus. IHTepecHo, UTO MPUTOK BEIIECTBA
B Cpelly MPUBOJIUT K MOSIBJICHUIO IBYX BUIOB CIAra€MbIX — MPOMOPIUOHATBHBIX TOJIBKO
MOIITHOCTH MAacCOBOT0 HMCTOYHHMKA W MPOMOPLHOHAIIbHBIE MPOU3BEAECHUIO MOIIHOCTH
HMCTOYHUKA U aKyCTUYECKOTO BO3MYIIICHHUSI.

bynem cuutarh, UYTO TPUTOK BEIIECTBA OCYIIECTBISAECTCS B HEKOTOPOU
JIOKaM30BaHHOM oOJlacTu BOJIM3M KpaTepa, Tak 4To (PyHKUUs @ OTJIMYHA OT HYJIS
TOJBKO B HEKOTOPOM 00JacTu x <L, Iie L — XapaKTepHbIA pa3Mep 00JIACTH MPUTOK
BellecTBa. byneMm mpenmonaraTh TakKe, 4TO XapakKTepHas JJIMHA BS3KOTO 3aTyXaHUS
MHOr0 OoJbIle AuHbl L. Kpome Toro, Ha HayajabHOM 3Tame pacinpoOCTPAHEHUS! BOJIHBI
MOXHO TMpPeHeOpeub U3MEHEHHEM YCKOPEHMSI CHJIbl TSKECTH, a TaKXKe OTIUYHUEM
JIOKaJIbHOW CKOPOCTH 3BYKa OT CpeaHero 3HaueHus. OTIENbHO BBIJEIUM UJICHBI,

MPONOPLIMOHANIBHBIE TTPOU3BEICHUIO MPUTOKY Macchl Q M CKOPOCTH 4acTull u. Toraa

YpPaBHEHHUE, ONMMUCHIBAIOIIEE T€HEPALIUIO BOJIH, IPUMET TAKOW BU:

Vu_ Lu o Ipdu_ g o ¢ 90 Q8u+( _1)ii A (16)

C - = _ | =
ot Cax’ p, ox ox  p, . P, 0x | p, Ot 0y X P,

BBIpa)KeHI/IH B KBaJpaTHBIX CKOOKaX OTJMYHBLI OT HYJIsI TOJIBKO B obmacTu
IIPUTOKAa BCHIICCTBA, TI'AC AKYCTHUYCCKUC BO3MYUICHHA MOXHO CUHUTATb MaAJIbIMU.

Hcnons3yem pajiee MoJieNb SKCIOHEHIIUANIBHOU cTpaTUuUKaIu aTMOChepsl:

-x/H

Po = Po€ > (17)
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rae p,, — paBHOBECHOC 3HAYCHUC IIJIOTHOCTHU BOIM3H IIOBEPXHOCTHU, H — CTaHAapTHas

aTMocdepa — pacCTOSHHE, Ha KOTOPOM 3aMETHO MEHSIETCS IUNIOTHOCTh atMocdepsl. [lpu

9THUX YCJIOBHUAX I'CHCPpAIA 3BYKa 6yz[eT OIIMCBhIBATHCA YPABHCHUCM BHUJIA:

o
ot?

PR 2 x/H x/H
R T () S (18)
ox H ox ,0()() 10 00

Jlns pemienust ypaBuenus (18) coBepiiuMm npeoOpazoBanue Oypbe U nepeiaem

TEM CaMbIM K YPABHEHUIO [JIsI aMILTHTY bl TAPMOHUYECKON BOJHBI 1 = A(x)e™™ :

~ 90\~
A”—LAI+/€2A= %Q+£ —e EF(a),x)ex/H, (19)
H o 90X | oo
rIe WTpuX 0003HAYAET IPOU3BOAHYI0 1O x, QOlw,x) — Dypbe-peobpasoBaHne

(YHKIIMM MCTOYHHUKA MAcChl, k = w/c,. Pemenne (19) ompenenserca cymMmon oOmiero

peILIeHUsI OMHOPOAHOTO YPABHEHHS:

1

2
a "

—k* |+ C,exp % -X = C, exp(Ax)+C, exp(4,x) (20)

X
A =Cexpl—+x
00H 1 p(zH 4H2

(31ech BBEICHBI BOJHOBBIC YHCIIA =1/2H =,/1/4H* +k*) W 4YacTHOTO pEIICHHS
2 Y

HEOJHOPOTHOTO YPaBHEHHUS, KOTOPOE MOKHO HAaWTH, BapbUpys MocTosiHHbIE B (20), T.€.

cuutasd, 4ro C,, = Cl,z(x):

Ay = Ci(x)exp(2,0)+ G, (x)exp(Ax). (21)

[Ipu 3TOM, MOCKONBKY ISl HAXOXKJIECHUS ABYX QYHKUMHA C,, €CThb TOJBKO OJIHO
ypaBHenue (19), Ha HUX MOXHO HAJIOXXUTh JOMOJHUTEIIBHOE YCIOBHUE, @ UMEHHO, MMYCTh

pous3BoAHas 4 Npu NepeMEeHHbIX Kodpduuuentax C,, UMEET TaKOW ke BUJ, KaK U B

CiIydac, KoOrjga OSTH KOE)(b(i)I/II_[I/IeHTI)I MMOCTOSIHHBI. OJTO YCJIOBUC TIIPHUBOAUT K
COOTHOIICHUIO:
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Clexp(Ax)+C,exp(A,x)=0. (22)

[ToncranoBka BbeipaxkeHus (21) B ypaBHenue (20) Bmecte ¢ ycinoBueM (22)

MMO3BOJICT MOJIYUYUTh YPABHCHHUC BU/JA:

Ciy explAx)+ Cy A, exp(A,x) = Fe'™. (23)

Pemas (22) u (23), HaxoauM:

expl-ix) € b expl— 1ox)

ﬁex/H

I,

n

exp

A =C,exp(Ax)+Cyexp(Ax)+ fFexp z/H - Az)dz + A?( )fFexp (z/H - A,z),

rae C,,, — KOHCTAHTBHI.
Bo3Bpamasice k CUrHaIy ¢ IPOU3BOJIBHBIM IPO(QHIIEM, 3aIUIIEM:

exp

u= f Ce™ +Cpe™ + fFexp z/H - Az)dz + iz( fFexp z/H - A,z)|e jw (24)
i 7

Ionarast nanee, 4to MpU x =0 BOJHBI €lle HE 00Pa3oBaluCh, T.€. u(x=0)=0,

HaizneM, uto C,, = C,, = 0. Teneps noxncrasum B (24) BbpakeHUe AJIs ClIEKTpa QyHKIUU

WCTOYHUKA: F = f Fe ™ df 1 IOMEHSIEM TIPe/IeNIbl HHTETPUPOBAHHS:

X

_defF w, Z\eXP (Ax+2/H - Az +iar) dw defF o, Z\eXP (Ayx +2/H - ;{22+la)t)da) (25)

”

}‘1 Az j,z A1 2T
u=x Zm eXPAX+Z(1/H ﬂl)+zw(t t))da)+
[d fmF )dtf A4 > | o
+fdszz z)dtfeXp(@“Z(l/f’ jz)“w(f f))f;lj:
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3HayeHue BOJHOBOIO YMCIIa A, KaK BUJHO W3 ompenenenus (20), onpenensercs
COOTHOIICHWEM TpaJueHTa IUIOTHOCTU [/H W NPUBENEHHOW 4YacTOTHl k. B ciyuae
BBICOKOYAaCTOTHOI'O HCTOYHHKA IIPUTOKA BEIIECTBA £k >> l/H peuieHne MUMEET BHUNI
KOJIEOATEeIbHOTO  paclpOCTPAHEHUs BO3MYLIEHUH, a TMpH HHU3KOYAaCTOTHOM —
anepuoOANIECKOTO IBKEHUS.

PaccmoTpuM BHawase cilydall BBICOKOYACTOTHBIX BO3MYIIEHHUH, Koraa k >>1/H.
B »sTromM ciiyyae BOJHOBBIE uYucaa NPUOIMKEHHO pPaBHBI A, =12H =ik, T.e.

COOTBCTCTBYIOT JIBYM 66Fy1HI/IM BOJIHAM, aMINUIATYyAbl KOTOPBIX BO3pPaCTalOT C

YBEJIMYEHHUEM BBICOTHI HaJl 3eMiield. OO011ee penieHne BhIMISAUT CISAYIOIIMM 00pa3oMm:

y =}'dz}F( 2t fexp (x/2H +z/2H +iwlt -1 + x/c - z/c)) dw
b 2iw/c 20

*exp(x/2H +z/2H +iolt -t —x/c+z/c)) dw’

_defF f 2iw)c 27

OoTCroaa.
au o ¥/2H 22 H o ¥/2H ¥z 2H _
o 2f dszt 2)dt' 8(t -t +x/c—z/c)- 2{ dszt 2)dt' (-t - x/c+z/c)=
=§ex/2H er/ZHF(Z+x/c—z/c,z)dz—j‘ez/ZHF(t—x/c+z/c,z)dz
0 0
t X X
c x/2H z/2H " z/2H " "
u=—e (" +x/c—z)c,z)dz - [ F(t" - x/c +z/c,z)dz |dt (27)
|t} |

31eck ymoOHO BBECTH HOBBIE IIEPEMEHHBIC T, =f+Xx/c-z/c, T,=t-x/c+z/c.
Mensis B (25) HOpSAOOK UHTEIPUPOBAHUS, MOIY4YMM, YTO IE€pPEMEHHas 7, IIpH
INOCTOSSHHOM z MEHSETCS B Npeaenax OT - J0 f+x/c-z/c, IEPEMEHHass 7, — B

npejenax oT —© 10 ¢—x/c+z/c. Torna (27) MOXHO 3an1caTh B CIEAYIOLIEM BUIE:

t+x/c— Z/c t-x/c +z/c t+x/c-z/c

€ g2t z)2H _ _c x/2Hx z)2H
fe dz fFT z)dr fFT z)dr] =5e {e dz (Fl(z,z)d. (28)

t-x/c+z/c
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I[Ipy H — o, 4TO COOTBETCTBYET cpeae Oe3 crpaTuduxanuu, peuieHue (28)
CTPEMUTCS K PEUICHUIO HEOJTHOPOJAHOTO BOJIHOBOTO ypaBHeHUs [TuxonoB, Camapckuii,
1966].

Crpatudukanuss OPUBOAUT K YCHUJIEHUIO HaydaJdbHBIX BO3MylleHui. Ilyctsb

F(t,x)= F(t)F,(x) 1 @ = [F (¢)dt. Torna pemrenue (28) MOKHO MPEOOPA3OBATH:

X
c X Z,
u= Ee‘/wfe PHE (2XD(r +x/c—z/c)-D(t - x/c + z/c))dz . (29)
0
Cornacno (18) dbyukius Fz(x) MpEeCTaBIAeT COOOM (PYHKIIHIO ABYX CJIaraeMbIX —
MepBOo€ M3 HUX CBS3aHO CO cTpaTudUKaAllMe Ccpeabl, BTOPOE CBSI3aHO C
OTPaHUYEHHOCTHIO 00JIACTH, TJI€ TPOUCXOUT MPUPOCT JOMOTHUTEIHLHOTO BEIIECTRA.
OTMeTHM HEKOTOphIE BakHBIE clieacTBUs pemieHus (28). Eciu BeIOpoC BeliecTBa

IIPOMCXOMT MTHOBEHHO B HEKOTOPHIH MOMEHT BpeMeRH, F,(1)=d(r-1,), m 0bmacts, Te
MIPOUCXOIUT MPUPOCT BELIECTBA, 0 < x < L, IOCTATOYHO MaJla, TaK YTO B F, peodianaer

BTOpPOE cllaraéMoe, TO aMIUIUTYyJa Te€HEpPUPYeMOW BOJHBI HAa OOJBIINX PACCTOSHUSIIX

x >> L OyleT UMETh BUJI:

U= %ex/2H+L/2H(H(t+x/c—L/c—t0)—H(t—x/c+L/c—to)), (30)

rae H(t) — ¢ynkuus XeBucaia €JUHUYHOIO CKauka (H(x)=1 npu x>0 u
H(x)= 0 mpu x<0).

Ananuzupyss noinydeHHoe pemenue (30) momyyaeM, UYTO B cpele
pacrpoCTpaHseTCsl UMIYJIbC C YBEIUYUBAIOMIEHCS JTUTEILHOCTHIO M aMIUTUTYION O
Mepe pacrnpoCcTpaHEHUsl. AMIUIUTYJbI BOJHBI TaKXKe BO3pacTaeT MPU ATOM 32 CUET
cTpatudukanuu cpenbl (YMEHbIIEHUS TUIOTHOCTU atMocdephl MO Mepe MobeMa Haj
MOBEPXHOCThI0 3emiin); u3 (30) cieayeT HEOTPAHMUEHHOE BO3PACcCTaHWE AMILIUTY/IbI
BOJIHBI.

B peanbHBIX ycnoOBUSIX Ha OOJIBIIMX PACCTOSHUSX HAPYIIAETCS CIPABEIIMBOCTh
mozenu (17) u npubnvkeHue CrIomHon cpenbl. Kpome Toro, aMminutyia BoJHbI OyaeT
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YMEHBIIIAThCSA 3a CUYET BSI3KOCTH Cpelbl. AMIUIUTYAY JOCTATOYHO WHTEHCUBHBIX
BO3MYIIIEHUHN OyyT OrpaHUYMBaTh HEMUHEWHbIE 3(DPEKTHI, B YACTHOCTH, 3aTyXaHUE HA
yaapHoMm ¢ponte. MccnegoBanue 3Tux Bcex 3TUX 3(PPEKTOB BO3ZMOKHO Ha OCHOBE
ypaBHuenus (14). VcciaegoBanue BIMUSIHUSL COBMECTHOTO JEHCTBHS HEOAHOPOIHOCTH M
HEJTMHEWMHOCTH cpebl ObUIo mpousBelneHo B padore [['yceB, 2006] u MOXET OBITH
000011I€HO IJIT pacCMaTpUBAEMOM 3/1€Ch 3a1a4H.

B ciydac HM3KOYAaCTOTHBIX BO3MYIUEHMH k <<I/H  BOJHOBBIE YHCIA
NpHOIMIKEHHO PaBHBI A4 =~1/H - Hk*, A, = Hk® U B 3HamMeHarene A - A, ~1/H. Pemenue

(26) mpumer Bux:

exp(x/H HE*x + HEz +ioolr 1 )) da)

u=jo‘dz_£F )dtf W s

exp(/lzx +z/H - HKz + it -t )) dw

+{dz_£F )dtf vH i

Bo BropoMm cnaraeMom A, ~ Hk® Ipu kH <<1 U A, ~1 A1 OOIbIIMX 3HAYEHUH k.
Torma Bxilag mpu ManblX k& BO BTOPOM ClIaraeMoM OyIeT Mall, ITOCKOJbKY B 3TOM
Cllyyae HET MHOXHTENs exp(x/H). BbIUMCIAS TpM Takux YCIOBHAX HMHTETPAIbL,

IOy YHM:

f dszt z)dt' exp(x/H (1 - z)/4H(x Z))"‘
0 €2y

f dszt z)dt’ exp((x+z)/H c(e-1'y /4Hz)

Bo BTOpOM cnaraéMoM Yy4YT€H TOJBKO TJABHBIM YJIEH ACUMHOTOTHYECKOTO
paznoxenus npu kH — 0. U3 nonydyennoro pemienus (31) ciaeayer, 4To MPOUCXOAUT
pacIUIBIBAHUE UMITYJIbCA C YBEJIMYEHUEM €r0 JUIMTEIBHOCTH 110 MEPE PACIIPOCTPAHEHUS,
OJIHAKO B OTJIMYME OT BHICOKOYACTOTHOT'O BO3JICVICTBUS 3TO PACILIBIBAHUE COMPSIKEHO C

YMCHBUOICHUCM aMIUIMTY/Jbl 3a CUYCT YCPCIAHCHUA (1)YHKI_II/II/I F 1o BceEM MOMEHTaM

BPEMEHHU.
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Haiinennsie pemenust (28), (29), (31) mo3BosAOT clenaTh BBIBOJ O TOM, UTO
HUCTEUCHHE BYJIKAHUYECKOTO BEIECTBA, B T.4. Tra30B, NPUBOJUT K TIEHEpaLUU
aKyCTHUYECKHUX BOJIH.

Crpatudukanus armocdepsl, CBI3aHHAsI C YMEHBIIIEHHEM IIJIOTHOCTH BO3yXE IO
Mepe noabeMa HaJl 3eMIIed, MPUBOAUT K UX YCUICHUIO.

Takum 00pa3oM, MPUTOK BEIIECTBA SIBISAETCS OJHUM U3 OCHOBHBIX MCTOYHUKOB
MH(PA3BYKOBBIX BOJIH, H3JIy4yaeMbIX Ha BCEX OJTalnaxXx aKTUBHOM BYJIKAHUYECKOU

ACATCIIPHOCTH.

2.4 O posi HATYPHBIX HAOJIIO/ICHUI 32 TOBEICHUEM BYJIKAHA

OOBIYHO BYJIKAHMYECKOE W3BEPIKEHHUE MPECTABIACTCS HAaM B BHJIE OTPOMHBIX
Ty4 memia, 3acTWIAIIMX HEO0O 10 TOPU30HTA, JUOO MOTOKOB >KUAKOM JaBhI,
CKUTAOUIEH BCe HA cBOeM MyTH. OTHAKO €CTh TUXHUE BYJIKAHBI, U3 JKEPJIA KOTOPBIX, KAK
rnacta u3 TIOOWMKA, BBIJIABIMBAETCS OYEHb BS3Kas, MOYTH 3aKPUCTAJUIM30BABIIASCS
Marma. Takue W3BEpKEHUS HA3bIBAIOT JKCTPY3MBHBIMH, a WX MOPOAYKTHl -
AKCTPY3UBHBIMH, WU JTABOBBIMU, KYTOJIAMHU.

Kazanock Obl, m0100HBIE U3BEPIKEHUS HE MPEICTABISAIOT HUKAKONH OMACHOCTH IS
HACEJICHUS M MO3TOMY HX HM3YUYEHUE W MOHUTOPHUHI HOCHT YHCTO AaKaJEeMUYECKUU
unrepec. Oanako 310 He Tak. Hemuorum Oonee 100 ner Ha3zax MemJIEHHBIM pocCT
JaBOBOro KymnoJsia BylkaHa Montanb-Ilene na o. Maprtunuka B Kapubckom mope
MpepBaJICs MOIIHBIM HANPAaBICHHBIM B3PBIBOM, MOPOAWBIIMM PACKAJICHHYIO JIAaBUHY,
CKATHBIIYIOCSI CO CKJIOHa co ckopocThio Oonee 60 kM/4d. T'opon Cen-Ilbep Obla
pas3pylieH B cuntanHble MUHYTBL. M3 30 ThIC. )XuTENEN yuenenu Toabko aBoe. OqHoro
W3 HUX CIIACJIM TOJICTBIE CTEHBI MECTHOM TIOPHMBL.

l'opsuve naBuHBI, oOOpasyromuecs MOpu OOPYUIEHUH JaBOBBIX KYIMOJIOB,
HA3bIBAIOTCS MHUPOKIACTUYECKUMHU TOTOKaMU. OHM HECYT OrPOMHOE KOJIMYECTBO
pa3apoOIEeHHOr0 Marepualia, OT TOHKOTO IMermia 10 (PparMeHTOB pa3MeEpPOM C JOM.
Takue MOTOKU CONMPOBOXKIAKOT MPAKTUYECKH BCE IKCTPY3UBHBIE U3BEPKEHUS, OTIOJIHSIS

€XKEroJIH0 CIUCOK uX epTB. MlHOrma oOpylmuBIIMICS KynoJl OOHAXKaeT MOJBOSLIIUN
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KaHal BYyJIKaHa, B KOTOPOM MOJl OOJBIIMM JaBICHUEM HAaXOIUTCA OTHOCHUTEIHHO
MOJBU)KHAsI, Ta30HACHIIICHHAs Marma. loraa M3BEpPKEHHE NEPEXOAUT BO B3PBIBHYIO
(PKCIUTO3UBHYIO) CTAJIMI0, CKOPOCTh MPOAYKTOB M 30HA IMOPAXEHUS BO3pPACTAIOT Ha
nopsaaku. Hampumep, Ha Byskane bespimsanHbii Ha Kamuarke B 1956 1. mocrme
HECKOJIbKMX MECSILEB POCTa KyIoja MPOU30ILUIO OJHO U3 KPYMHEWIINX 3KCIUIO3UBHBIX
M3BEPIKEHUI MPOIIIOTO BEKa, B PE3yJIbTaTe KOTOPOTO OBLIO BHIOPOLIEHO OKOTO 4 KM
paznpobsenHoro marepuana. [lomoOHas cMeHa pexMMOB HaOIOAaNach Ha BYJKaHAX
[uBenyuy Ha Kamuatke, Mayntr Cent Xenenc (CHIA), Mayutr VYHzen (Snonus),
Mepanu (MUugoHe3us1) © MHOTHX Apyrux. UMEHHO MOATOMY HM3y4Y€HHE U MOHUTOPHUHT
AKTUBHBIX JIAaBOBBIX KYIIOJIOB - OJHAa W3 NPUOPUTETHBIX 3aJad COBPEMEHHOU
BYJIKAHOJIOTMM. B Hame Bpemsi MpPOUCXOIUT AKTHUBHBIA POCT KYNOJIOB Ha BYJIKAHAX
[uBenyu u be3pimsiuubiil, Maynt Cent Xenenc, Cantesaruto B I'Batemane, Cydpuep
Xwuin3 Ha 0.MouTtceppat B KapubckoM Mope U HEKOTOPBIX JIPYTHX.

OLEeHKN CKOPOCTEN COBPEMEHHBIX TEKTOHUUYECKUX JIBUKECHHUIN OTIEIBbHBIX TOUEK
Ha Tepputopun CeBepHoro Kapkaza, BKJIIOUas BYJIKAaHMUECKYIO MOCTPOMKY DnnOpyca,
ObU10 TIpoBeAeHO no naHHbIM CeBepo-KaBkazckoll permoHalbHOM CETH CTallMOHAPHBIX
cranuuii HaOmogenus cnyTHUKOB GPS/IJIOHACC. Ilonydensl psiibl pEeKHUMHBIX
HaOmonennit cnyTHUKOB GPS/IJTIOHACC Ha AelCTBYIOMIMX CTAIIMOHAPHBIX CTAHIIMSIIX
CeBepo-KaBkasckoil permoHanbHOM cetu: «Tepckon», palloH BYJIKaHUYECKOU
noctpoiiku, kon cranuun TRSK), «KucnoBomck» (kox cranuuu KISL) wu
«BnamukaBka3z» (kox crtaHuuu VLAD). Cranmmuu TRSK wu KISL BkitodeHsl B
INocynapcTBeHHy10 cnyX0y BpeMeHHU, YaCTOThI U ONpPEEICHUS MapaMeTPOB BpallCHUS
3emmu (I'CBY).

Ha ocHoBanuu pe3ynbTaToB HAOMIOJACHUN BIEPBBIC MOIYUYEHBl OLICHKH MO
ckopocreil CeBepo-KaBkasckoro permona. Anamu3z GPS naHHBIX yKa3aHHBIX CTAHLIAN
npoBogwiica ¢ nomompblo makera nporpamm BERNESE 5.0. B mpouecce ananwusa
ompeneNsuIuCh JBa MapaMmeTpa JUHEHHOro apeida u mapamMeTpbl TOJOBON U
MOJYTOJIOBOM BOJH sl Kaxaod craHuud. OUEHKH CKOPOCTEW MPOBOJMIMCH

otHOocutenbHO cucteMbl ITRF2005.
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Tabnuia 2. - 3HaueHuss KOMIOHEHT CKOPOCTEN U TOPU30OHTAIBHBIE BEKTOPHI CKOPOCTH

otHOcUTEeNbHO cuctembl ITRF2005 nns cranmonapusix craniuuii CeBEpOKaBKa3CKOU

cetu NDCA.

Cranuus Ckopoctb (MM/TO) ['opuszonTanpHas A3umyT
E N U cocTaBistomas (Mm/r) (rpan.)
TRSK- 23,0+0.3 14,6+0,1 8,4+0,2 27,3+0,3 57,5
Dnropyc
KISL 23,5+0,3 16,3+0,2 23,6+0,4 28,6+0,3 55,3
ZECK 25,3+0,2 11,7+0,1 1,6+0,4 27,9+0,2 65,2
VLAD 25,714 14,5+0,9 -3,6+2,4 29,5+1,4 60,6
MDV] 22,5+0,2 11,8+0,1 0,2+0,4 25,1+0,2 62,4

B Tabnuie 2 mpuBeneHbl MOMYy4YEHHBIE OIIEHKH CKOpOCTeH st 4 - CTaHIUi
CeBepo-KaBkaszckoro negopmMaiimoHHOTO BEKTOpa, BKIIO4as onopHyto ctaniuio ZECK.

Kak crnegyer w3 TaOmuubl, CpeIHEKBAIPATUUECKUE TMOTPEUTHOCTH OILIEHOK
KOMIIOHEHT CKOPOCTEH JjIsi OMOPHON M HOBBIX CTaHIMU CPaBHUMBI (32 UCKIIIOYEHUEM
ctanuun VLAD, B BUly HENPOJOIAKUTEILHOCTHA HAOIIOICHUIN HAa HEil), YTO TOBOPUT O
BBICOKOM KaueCTBE HAOIIOJICHUM Ha HOBBIX CTaHIMSAX W MPaBWIbHOM BBIOpAHHOM
cTpaTerur o0paOOTKHU JaHHBIX.

CornacHO MOJYYEHHBIM JaHHBIM B HACTOSIIEE BpPEMS POCT BYJIKAHUYECKOU
MOCTPOMKU JOCTUTA€T 8 MM B TOJ, YTO MPEBBIIAET COOTBETCTBYIOIINWE 3HAYCHUS
MOJTyY€HHbIE JJIsl APYTUX MYHKTOB HAOIIOICHUIA.

XapakTepHbIM acleKToM noiist ckopoctein CeBepHoro KaBkasa, moJiy4eHHOro o
nanHeiM cTaHuii NDCA, sBiseTcs ObICTpO€ TOPHU30HTAJIBHOE NBHIKCHHE B CEBEPO-
BOCTOYHOM HaIpPaBJICHUU MPAKTUYECKU C OJIMHAKOBBIMHU CKOPOCTSIMHU, OKOJIO 28 MM/TOA
(pucynok 51). IN'opuzonTansHoe ABUKEeHHE omopHoU ctaniuu MDVJ] (Menaeneeso),
pacronokeHHo B MOCKOBCKON 00JacTh W BXOASIIEH B MEXKIyHApOJHYIO CETh,
XapaKkTepu3yeTcs: MOXO0XKEeU CKOPOCThIO (~25 MM/ToJl) B TOM K€ HalpaBlI€HUH. DTO

MOXXCT O3Ha4aTb, 4YTO COBPCMCHHOC JIBH)KCHHC CeBepHoro KaBkaza B OCHOBHOM
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omnpenensiercss OoOLUMM TEKTOHMYECKUM JIBJKeHHEeM EBpasuiickoil  miaTgopMbl

otHocutenbHO [TRF.

-5000 -4000 -3000 -2000 -1000 O 1000 2000 3000 4000 5000
Kapra GPS ckopocreii ctaniuii (ZECK, TRSK, KISL, VALD) CeBepokaBka3cKkoro

peruona (NCDA) oraocutensHo cuctembl [ITRF2005 u smmunicer ommbok 1o. TRSK,
CHGT and TYRN — tpu Touku GPS xamnanuu o npoekty WEGENER B 1993 n
1994 r.r. Hanbuuk u Konu n L{xunaBan — miianupyemslie HoBble cTaHIuu ceTh NCDA.

B 1o xe Bpemsa aHanu3 BbIsiBHI u30bITouHOE NE nBrmkenne CeepHoro Kaskasza
OTHOCHUTENbHO EBpazuiickoit miaTtdopMbl o CKOPOCThIO 3-4 MM/TO/I.

Cranmun CeBepo-KaBka3ckoll CETH pacmloOKEHBI B MOABHKHOM AJIBIIMICKO-
['MmanaiickoM TEKTOHMYECKOM II0SICE, CBSI3aHHOM C B3aUMOJEWCTBHEM OOJBIIMX
TeKTOHWYeCKHX (opmanuii: EBpasuiickoil, Apabckoil u AdpukaHckoil TUTOCHEPHBIX
IUTUT. DTa KOJUIM3MOHHAS 30HA XapaKTEepU3YyeTCs BBICOKON pa3ipOOJEHHOCTBIO KOPBI,
CIIOHOM pa3noMoO-0JIOKOBOM CTPYKTYpPOM, CIBHIOBBIMU JBHMKEHUSAMH. OUEBHJIHO,
M30BITOYHBIE CKOPOCTH OTPAXKAIOT AKTUBHYIO TEKTOHUKY 3TOI'O PErHOHA.

BynkaHonormueckumMu — obcepBaTopusiMd B IOCIE€IHEE BpeMs  coOpaH
OoraTeimmii Marepua, Mo3BOJSAIOINNA OYeHb JETaIbHO MPOCIEIUTh X0 U3BEPKEHHUS.
W3mepsitoTcss  00BEMBI  M3BEPrHyTOr0  Marepuana, HMHTEHCUBHOCTh  BBIHOCA

BYJKAHUYECKUX Ta30B, 3eMileTpsiceHuil u aedopmanuii 3emMHON moBepxHocTU. [lo
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JAHHBIM CITyTHUKOBBIX M HA3€MHBIX HAOJIIOJCHUN OIIEHMBAETCS TEMIIEpaTypa Marmbl,
BEJETCA MOHUTOPHUHI M3MEHEHHUS €€ XHMHUYECKOro cocrtaBa. K coxkaneHuio, Bce
U3MEPEHUS OTHOCITCS JIMOO K Mpolieccam, MPOUCXOASIINM Ha TOBEPXHOCTH, JTH00, KakK
perucTpanus CEeHCMHYECKUX CHUTHAJIOB WM JeopManuu Mopoja, MAaroT JIMIIb
KOCBEHHOE NPEJCTABJIEHUE O MPOUCXOJAIIEM B 3€MHBIX Heapax. MHOrue aaHHbIE
KpaifHe TPyAHO HWHTEPHIPETUPOBATh M CBSI3aTh C HAOIIOAAEMBIMU MOBEPXHOCTHBIMU
saieHussMH. [locTpouTs ke anekBaTHyr0 GU3UYECKYIO MOJIeNb, KOTOpas Obl MO3BOJIMIIA
WCMOJIb30BaTh MMEIOLIUICS MaTepuall JJisl MPOTHO3a IOBEJACHHS BYJIKaHA JaXe B
CPaBHUTEIIBHO HEAJIEKOM OyIyIIeM, TOKa HUKOMY HE Y/1aBaJloCh.

WNHtepecHble JaHHbIE TPUBEIEHBI B paboTe, B KOTOPOM BBHIMOJIHEHA
uHTeprpeTauus HaomoaeHuii Ha Bynkane Cydpuep Xwmwi3. Hauunas ¢ 1995 r., xoraa
ByJKaH mpoOyauics u3 Oonee ueMm 4veThipexcomieTHed crsiuku, CtuBeH Crapkc B
TECHOM COTPYJAHUYECTBE C KOJUIEKTUBOM BYJIKAHOJOTUYECKON oOcepBaTopuu Ha
o.MoHTceppar wu3y4yal €ro u3BepXKeHUE. BbIOTHEHHbIE 3aTeM paboThl MO
MAaTEMATUYECKOMY  MOJEIHMPOBAHUIO  OKCTPY3UMBHBIX  HU3BEPKEHUM,  IO3BOJIUIIHU
0OBSICHUTH MHOTHE HAOJI0/1aeMbl€ (PAKTHI.

Crnenyer OTMETHTh, UTO BYJIKAHOJIOTHMS KaK HayKa Hadaja CKJIaJbIBaTbCsi B
CepelluHEe TMpOoUUIOro Beka. lIpuMeHeHHne ke METOIOB MEXAHUKU K OIMCAHUIO
u3BEep)KeHU oOTHOcUTCs K 80-M romam. Torga nOpakTUYECKHM OJHOBPEMEHHO B
Benuko6putanuu [1] u Poccuu [2, 3] Ob11M peasioxKeHbl OJJHOMEPHBIE CTallMOHAPHBIE
MOJIENIA 3KCIUIO3UBHBIX M3BEPKEHUN, U K HACTOSIIEMY BPEMEHHU ITOT THUIl U3BEPKECHUS
HCCIIEIOBAH JOCTAaTOYHO JETAIbHO [4]. DKCTPY3WBHBIM M3BEPKECHUSIM YACISAIOCH
CYLIECTBEHHO MEHbIIEEC BHUMAHHUE, BCILUIECK MHTEpPECA K HUM BO3HHMK IIOCIE Hadala
u3Bepxkenus Bysikana Cydpuep Xz B 1995 r. [5].

Marma mnpeacrtaBiseT co00 MHOTOKOMIOHEHTHYIO Cpely, COCTOAIIYI0 U3
CUJIMKATHOTO paciulaBa, pa3UYHbIX KPUCTAJJIOB, PACTBOPEHHBIX Ta3oB (BoOja,
VIJIGKUCTBI Ta3 M Jp.), a TakKe Tra3a B BUJIE OTIEIbHBIX MYy3bIpbKOB. llepen
M3BEPKEHUEM OHA HAKAIIMBAETCS B MepUPEPUUECKUX OYarax, HaXoAsSIIUXCsl B BEpXHEH
KOp€ W CBA3aHHBIX C MOBEPXHOCTHIO MOJABOASIIMM KaHAJOM WM CHUCTEMOW KaHaJOB

(pucynok 51).
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Pucynoxk 51 - JlaBoBsrit kynon Bynkana Cy¢puep Xwui3 Ha 0.MoHTceppaT (BBepXy) U
CXeMa CTPOEHHMSI BYJKAaHUUYECKON CUCTEMBI Il SKCTPY3UBHOI'O PEKUMA U3BEPIKEHUS.
Ouar, pacnonoXeHHbI B 36MHOU KOpE, MOANUTHIBAETCS CBEKENH MarMou ¢
pacxoxoM Q, . C pacTyIuM KyIOJIOM OH CBA3aH KaHAJIOM, 110 KOTOPOMY IIPOMCXOIUT

UCTE€YEHHUE ¢ pacxonom MarMel Q . [Ipu nogbeme 3a cYET HaJcHKs NaBICHUS

IIPOUCXOUT POCT Iy3bIPHKOB, UX CIUSHUE U ONIEPEXKAIOIINNA OTTOK Ira3a 1o
IIOABIKHOM NIOPUCTOH cpefe. Jlerasanus NpuBOAUT K U3MEHEHUIO TEMIIEPATyPhl
IIJIaBJICHUS MArMbl ¥ €€ KPUCTAJUIM3aLiH.

[Ipu moxbeMe 3a CUET 3HAUYUTENHHOTO MAJCHUS JIABJICHUS B MarMe MPOUCXOIST
CJIOKHBIE (PUBUKO-XUMHUYECKHE MpolecChl. B OCHOBHOM OHM CBSI3aHBI C BBIJEICHUEM
PACTBOPEHHBIX Ta30B, KOTOPOE MPUBOJIUT K 00PA30BAHUIO U POCTY MY3BIPHKOB, PE3KOMY
(Ha HECKOJbKO TMOPSAJIKOB) POCTY BS3KOCTHU MAarmbl, H3MEHEHHUIO TEMIIEpPATyphI
raBiieHus (JiukBuayca). [locineanee, Hapsiay ¢ OCThIBAaHUEM, TPUBOJIUT K 0OPA30BaHUIO
U pocTy KpuctayioB. [Ipr HEKOTOPBIX YCIOBUSIX BO3MOXKHO JIpOOJICHHE Ty3bIPHhKOBOM
KUJAKOCTH C O0Opa3oBaHMEM CMECH raza C YacTHIlaMHM Marmel. B 3Tom ciyuae
MIPOUCXOJIUT IKCIIJIO3UBHOE U3BEPIKEHHUE.

OTMeTHM JIB€ OCOOEHHOCTH OJKCTPY3UBHBIX HW3BEPKEHUM, MOATBEPKICHHbIE
MHOTOYHCIICHHBIMU JIaHHBIMHM TIOJIEBbIX HaOmoneHuil. Bo-mepBhIX, pacxoj Marmsl

(CKOpOCTB W3MEHEHUs o0beMa KYHOJIa) MOXCT MCHATBCA B ACCATKH, COTHH M JaXKEC
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TBICSIYM Pa3 3a HE3HAYUTEIBbHOE MO CPABHEHUIO C JIUTEIBHOCTBI) U3BEPKEHUS BPEMS
(pucynok 52). Takue U3MEHEHHUsS] MOTYT HOCHUTh JIOCTATOYHO PETYJSAPHBIA XapakTep -
kak Ha ByinkaHax MayHt Cent XeneHc [6] u CanTbsiruto [7], WiIM OCTATOYHO
xaoTnuHbld - kKak Ha [lluBenyue [8]. IIpum 3TOM meproabl aKTUBHOTIO poOCTa KyMOJIa,
KOTJ]Ja BO3MOJKHBI B3PBIBBI, CMEHSIIOTCS MEPUOJaMU KpailHe Majol aKTUBHOCTH WIIH
@K€ TIOJIHBIM NPEKpalleHHEM W3BEpPKEHHs. Bpems mnynbcanuii pacxoja Marmbl
u3mensercs ot gecatkoB qHer (Cent Xenenc) ao 10-15 ner (Cantbsiruro). Bo-BTOphIX,
Marma, cjiararomiasi JJaBoBele Kymoja, cofaepxuT 10-30 o6bemM % my3bipbkoB. O1eHKH
MOKa3bIBAIOT, YTO MPHU JECKOMIIPECCUU MarmMbl, M3HAYaJbHO cojaep:kaBiie 5 - 7 Bec %
pPacTBOPEHHOIO0 rasza, Iy3bIpbKHM JOJDKHBI 3aHuMaTh 10 99% ee oObema.
MarmaTuyeckuii MaTepuall ¢ TaKOW MOPUCTOCTBIO B MPUPOJIE HE BCTPEYAETCS. JTU U

Ipyrrue 0COOEHHOCTHU IKCTPY3UBHBIX U3BEPKEHUIN TPEOYIOT CBOET0 OOBSICHEHMUS.

1984 198 ) 19

Pucynok 52 - 3aBucuMOCTb pacxojia MarMbl OT BpeMEHHU Ha BysikaHax MayHT CeHT
Xenenc, Cantbsaruro u lllusenyu. Ilpu n3BepxeHnN NpOUCXOIAT PE3KUE U3MEHEHUS
pacxoja MarMbl 3a CpaBHUTEIILHO KOPOTKOE BpeMsi. Ha mepBrIX ABYX ByJiKaHax
M3MEHEHHMsI HOCAT NEPUOANYECKHUI XapaKTep.

MBI peaJIoKUIU TPOCTYI0 MEXAHUYECKYI0 MOJIEIb, MO3BOJUBIILYIO OOBICHUTH
pe3kue KojebaHusi pacxoja MarMbl TpPU POCTE JIaBOBBIX KymosioB [9]. Omna
OCHOBBIBAETCSI Ha KOPPEJALMHU pacxoja MarMbl C KOJMYECTBOM B HEW KPHUCTAJIOB,

HaOmronaBmieiicss Ayt ByJdkaHa MayHTt Yu3en [10] u psnma apyrux ByJkaHOB. Bblio
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OTMEYEHO, YTO CTENEeHb KPHUCTAUIM3AlUM MarMbl OOpaTHO MPOMOPIIMOHAIBHA €€
pacxony (Marma, wu3BepraBlIasicsi OBICTPO, COJEPKUT OTHOCUTEIHLHO HEOOIbIIOE
KOJIMYECTBO KpUCTAIOB). I[Ipu 3TOM poCT KpUCTAIIIOB NPOUCXOAUT HE H3-3a
OCTBIBaHUS MarMbl (TEIUIOBBIE MOTEPU MPHU MOIbEME, KaK MPABUIIO, HEBEIUKH), a U3-3a
W3MEHEHHUSI TEeMIEpaTypbl JHMKBHAYyCa 3a CUYET IIEpexXoJa pACTBOPEHHBIX Ta30B B
My3bIpbKH. POCT KOJIMYECTBA KPUCTAJLIOB MPUBOAUT K YBEIWYCHUIO BSI3KOCTH MArMmbl,
npuyeM HauOoJblIeMy B TeX CJIydasX, KOrJla KOHIIEHTpalus KpHUCTAJIOB
MPUOIMKAETCS K COCTOSIHUIO INIOTHOM YaKOBKHU.

JIns KauyeCTBEHHOTO ONUCAHUSA JUHAMHUKH HW3BEPKECHUS PACCMOTPUM CHUCTEMY,
COCTOSIIIYIO U3 O4Yara v [MUINHIPUYECKOTr0 KaHaia MOCTOSSHHOTO CEUYEHUS C HEYIIPYTUMU
creHKamMu. O4uar HaxOJQUTCs B YIPYTUX MOPOAAX U MOIIMUTHIBACTCS CBEXEW MarmMou ¢
IIOCTOSAHHBIM pacxonoM Q. . IIpu noxbeMe naBiieHHe B MarMe Iajgaer 3a CYET ACUCTBUS
CHUJI TSDKECTM M CONPOTUBIICHUS KaHana ByJdkaHa. Cuia CONPOTUBICHUS MPSMO
MPOMOPIIMOHANIbHA BS3KOCTHU MarMbl u M CKOPOCTHM €€ moabemMa V¥ U o0paTHO
MPOMOPUMOHAIbHA KBaJpaTy AuaMeTrpa KaHama D. Takas 3aBUCHMOCTb BE€pHa A
MEJIJIEHHBIX (JJAMHUHApHBIX) TeYeHUN U Oblia TeopeTuyecku BhiBeneHa XK.Ilyaszeiinem B
1846 r. bynem cuurtaTth, 4TO BA3KOCTh 4 CTYIEHYATO BO3PACTAET NMPHU JOCTUKECHUU
00bEMHOM J0JIel KpUCTAIOB S KPUTHUUECKOTO 3HaueHus M. [lpeanonoxum, 4to
MarMa HMMEET NOCTOSIHHYIO IUIOTHOCTh p (MpEeHEeOpekeM HalIUM4heM My3bIPhKOB U
pa3linuueM B IJIOTHOCTSIX paciljiaBa U KPUCTAILIOB), U BCE KPUCTAJUIBI 3aPOKIAIOTCS B
o4yare M pacTyT C IOCTOSHHOM JIMHEMHOW CKOpPOCThIO U . TedeHue ONMUCHIBAECTCS

CUCTEMOW yPaBHEHMI:

W _p, o, . (32)
0x of  ox

o 32uV | B <P 33
i @Dz,u{ﬂzﬁzﬂ* (33)
b v _4mr?U = G6m) piU (34)
ot 0x
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3aece R - paavyc KpuUCTajla, CUMTAIOLIErocss cepuueckuM, »n - YUCIO
KPUCTAJIOB B euHUIE 00beMa. CrucTemMa COCTOUT U3 YPAaBHEHUHN COXpaHEHHUs MacCChl U
yucia KpHUCTaUIOB B oObeMe Marmbl (32), ypaBHeHUs IBWXeHUs MarMmbl (33) u
ypaBHEHHS pocTa KpUCTaioB (34).

[Tockonbky cuctema (32) omuchiBaeT TE€YEHUE TOJIBKO B KaHalle, HEOOXOIUMO
3a7aTh TPAHUYHBIE YCIIOBUS HAa BEPXHEHM M HIKHEHM KpOMKax KaHaia. Cuumraem, 4to
JAaBJICHUE Ha BEpXHEU rpaHule (x=L) paBHO HYJIIO (IIOCKOJbKY JaBJICHHE B OdYare
MHOTOKPaTHO MPeBOCX0AUT aTMochepHoe). Ouar (x =0), Kak Mbl TOBOPHIIA, HAXOJUTCA

B YIPYIUX IOpPOJAax U MOANMTHIBAETCS CBEKEH MAarMou ¢ pacxoaoM, Q. a oObeMHas
J0Js KPUCTAJLIOB B HEM IOCTOsHHA (B =g, ). CBA3b MEXKIy NaBICHHEM B O4Yare M

Pa3sHOCTBIO WHTCHCHUBHOCTEH IIOATOKA 1 OTTOKA MarMbl OIMUCBIBACTCS YPABHCHUCM

Por _ ¥ 0 _
o V. (D = Oou) (35)

3nece Q

out

=aD,V' /4 - pacxol Marmshl, BBITEKAIOIIEW W3 oyara, y - MOIYJb
YIPYTOCTH TOPHBIX MOPOJ, OKpYyKamIHUX odvar, V, - o06beM ouara. I[IpuBenerHoe

BBIpDAKEHUE COOTBETCTBYET oyary cdepuyeckoil ¢GopMbl B YIOPYyrux MOpOJax,
3alO0JIHCHHOMY HEC)KMMaeMoM KUJKocThio. Korma pacxoi BBITEKAlOIIEH Marmbl,
OMpEeNENAIONMNACS CONMPOTUBJICHUEM KaHajda BYyJIKaHa, OOJbIIE pacxoja Marmel,
MOATEKAIONIENH B ouar, TO JaBJ€HUE B oyare najaaeT. B mpoTuBHOM ciydae JaBiieHHE
pacTer.

B crannonapHoM ciiyyae ypaBHeHUs (32) MOTYT OBITh JIETKO TPOUHTETPUPOBAHDI
U C YUYE€TOM I'PAaHUYHBIX YCIIOBHH JIalOT CBA3b MEXKIY JIaBJICHUEM B 04are U CKOPOCTHIO
nogbemMa mMarmel (pucyHok 53). Ilpu Oonbiimx pacxojiax KpUTHYECKash KOHIEHTpaIUs
KPUCTAJJIOB Ha BBIXOJIE€ W3 KaHajga HE JIOCTUraeTca. Bs3KOCTh MarMbl MOCTOSHHA U
paBHa u,, CBS3b MEXJYy JIaBJICHHMEM B Odare M pacxoJioM JMHEWHAa U OMUCHIBACTCS
KiaccuueckuMm pemennem llyazeitns. Ecnu ke pacxonq Maidl W KOHIEHTpaLus
KPUCTAJJIOB MOXKET JOCTUTaTh KPUTUYECKOTO 3HAUEHUS, TO CBSI3b MEXKAY JABICHUEM U

pacxoaom JIBy3HA4YHAd W OIMMUCBIBACTCA KBaﬂpaTHqHOﬁ o pacxoay 3aBHUCUMOCTEBIO. B
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HIDKHEM M MPOMEXKYTOYHOM PEKHUME BEPXHSIS 4aCTh KaHAJa 3allOJTHEHA CUJIbHOBSI3KOU
KUJKOCThIO, MPUYEM JJIMHA 3TOW 00JIacTH TeM OOoJibllle, YeM MEHbIIE pacxoj. Todka
nepexoja OT ABY3HAYHOIO PEIIEHUS K IMya3eHJIEBCKOMY OMPEAEISAETCS JOCTUKECHUEM
KPUTHYECKON KOHIICHTPAIlUU KPUCTAIOB HA BBIXOJE U3 KaHana. Takum oOpa3om, mpu
(DUKCUPOBAHHOM JIaBJIEHUUM B oOuyare BO3MOXHO JO TpPEX CTallMOHAPHBIX PEKUMOB
TeUeHUsT Marmbl. Pacxonpl B HUX OTJIMYAKOTCA HA TMOPSAKA MU TMEPEKPHIBAIOT BECH

AUAIlla30H BO3BMOKHBIX PACXOJ0B IIPU OKCTPY3UBHBIX U3BCPKCHUAX.

/C

1 Marmbl, M?
oo

3aCXO/

p

BEPXHNN
NPOMEXYTOUH IV

HVXHUA

0 4 3
n3bbITOUHOR gasneHue, Mlla

Pucynok 53 - CrauroHapHasi 3aBUCHMOCTb MEX/ly pacXxoJl0M MarMbl U U30bITOUHBIM
(Hag TUAPOCTATUYECKUM) AaBlieHHeM B odare. [Ipu pukcupoBaHHOM aBICHUU B o4Yare
BO3MOXHO JI0 TPEX CTALIMOHAPHBIX PEKUMOB U3BEPIKEHUSI.

3ameTuMm, 4TO MoA0OHbBIE TPEX3HAUHBIEC PELICHUs] OOBIYHBI 1JI1 TEOPUU KaTacTpod
M 4aCTO BO3HHMKAIOT B XMMHUUYECKON KUHETHKE U dJEeKTpoauHamuke. [[puMeHuTensHO K
BYJKAHUYECKUM CHUCTEMaM TOJOOHBIE PEIIeHUsI BCTPEUAOTCS BO MHOTHX padoTax
[3, 11 - 14]. B HUX BEepXHUI U TPOMEKYTOUHBIN PEKUMBI OTHOCITCA K SKCIDIO3UBHOMY
U3BEPKEHUIO, HWKHUM - K OIKCTpYy3UBHOMY. [IpM COOTBETCTBYIOIIUX TIpaHUYHBIX

YCIIOBUAX HpOMe)KYTOqHBIP’I PEXKUM HGYCTOP’I‘IHB, 4TO MIPUBOAUT K HHUKINYCCKOMY
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M3MEHEHHUIO pacxojla MarMbl 3a CUET TMEPEeXOJIOB CHCTEMBl C HIDKHETO peXnMma Ha
BEpXHUU U 00paTHO.
Ha pucynke 54 nmpuBeneHa 3aBHCHMOCTb pacxo/ia MarMbl OT JaBJICHHUS B Oo4Yare u

OT BpEMEHH, KOrJa pacxoJ] IOATEKAKolEed B odar MarMbl (), COOTBETCTBYET

MMPpOMEIKYTOUHOMY CTAIMOHAPHOMY PCIKHUMY. Kak MbI BUIUM, IIpU JOCTATOYHO

0oJIbIIIOM 00BbEME Ouara, a BepHee Mmpu OOJBIIOM 3HaUeHUN 0e3pa3MepHOro napaMerpa:

4v., g
T=—9"=
D"y

XapaKTCPU3yrOHEero BpEMA M3MCHCHHA OABJICHUS B OYare, JIaBOBBIN KynloJ pacTeT B
MNECPUOINICCKOM PCIKHUME. I/I3Bep)KCHI/IC Ha4YMHACTCA IIPpU IIOATOKE CBEXKEeM Marmel B ouar

(rouka O). [laBieHue B HEM ) HA4MHAET PACTH, MOCKONBKY Q. > . CHcrema HOET

OJIM3KO K HIKHEMY PEXKHMY CTallMOHApHON KpuBOM (Tem Onrke, 4em OoJibliie
BEJIMYMHA 7 ) JIO TOYKH A, 3aT€M PE3KO IMEPEXOJUT Ha BEpPXHUU pexuM (Touka B).

Tenepb Qm MCHBIIC, YEM Qout, " JaBJICHHUC B O4arc 1nmagacT, BbI3bIBasad CHHMKCHHC pacxoaa

(yuactok BC). Jlasiee cucteMa 3a KOpOTKOE BpeMsi MEPEeXOAUT Ha HIKHUM pexum (CD).
ukn 3ambikaercsa. Ecim ke odar goctaTodyHo Man (Majoe 7 ), TO pPEHIeHHE CO
BPEMEHEM CTAOUIIU3UPYETCS U JIABOBBIM KYIOJ PACTET C MOCTOSHHOW CKOPOCTHIO.

Onna u3 HaONMIOJAeMBIX BEIWYUMH - TMEpUOJl KojeOaHuM (eciu TaKOBbIE
npoucxondr). [Ipu GonbIINX 3HAYEHUSIX T MBI MOTYYUIIA aHATUTUYECKYIO PopMyTy, IO
KOTOPOM MOXHO IO HaOI0JaeMbIM JaHHBIM OILIEHUTh OOBEM oOuara H3BEpP>KECHHUS.
N3mepenue oObeMa oyara - KpallHe CIOXKHasi Mpoleaypa, TpeOyromas HaIUYUs
OOJIBIIOrO0  KOJMYECTBAa  CEMCMOJIOTMYECKUX  CTaHIMM,  paclojOKEHHBIX B
HEIMOCPEJICTBEHHONM OJM30CTH OT ByJIKaHa. 3HAHHME JKE€ KOJHMYECTBA TOTOBOM K
M3BEPKEHUIO MAarMbl OUYE€Hb BaXKHO JJI MPOTHO3a BYJIKAHUYECKONU OMACHOCTH.

BBuny cBoel nmpocTOThI MOJENh MOKET MOKA3aThCs KPACUBOM UTPYIIKOW B PyKax
TeopeTukoB. OIHAKO 3TO HE Tak. PaccMOTpUM JBa KOHKPETHBIX Clydas MPUMEHEHUS
Mozenu - ais BynkanoB MayHT Cent Xenenc (1980-1987) u Cantesaruro (1922-2005).

B u3Bepxkenun ByinkaHa MayHT CeHT XeJIeHC BBIICIAIOTCS TpU nepuona. Bo Bpems
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neporo (1981 - 1982) mpowu3soio JeBsITh BCILNIECKOB POCTa JIABOBOTO KYIOJa C
pacxogamu ~ 15 M°/c. Kaxplif U3 BCIUIECKOB MPOJOJIKAJICS OT JIBYX JO CeMU JHEH (B
CpPEIHEM YETHIPE) C BPEMEHEM 3aTHUIlIbsi OKOJIO 74 AHEN M CPeHUM PacXOOM 3a BECh
nepuon ~ 0,67 M/c. Bropoii mepuoa xapakTepusyeTcs pOCTOM JAaBOBOTO KYIOJia C
MOCTOSTHHBIM pacxojgoMm -0.48 M’/c B TedeHwe romga. Bo BpEMSI TPETHErO IMEPUOIA
IPOM30IILIO IIATh BCIUIECKOB POCTAa KYMOJa C pacxogaMu ~ 15 M/c M cpeaHnM

pacxozoMm ~ 0,23 m’/c [6].
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Pucynok 54 - 3aBUCUMOCTbH MEXIY PacX0/I0M MarMbl U U30BITOUHBIM (HaL
TUAPOCTATUYECKUM) aBJICHUEM B o4are (CiIeBa), U MEXIy pacxoJ0M U BPEMEHEM.
KpuBsie paznuuaroTcss xapakTepHbIM BpeMeHeM (7 ) I3BMEHEHUS JaBJIeHUs B oUare.
[Tpu 6ompmx 7 (7 = 200, cepast KpuBast) pacxo] U3MEHIETCA EPUOAUIECKH, TTPH
Maneix 7 (7 = 8,3, IBeTHas KpuBas) - ctadmnusupyercs. [lyHkTupom nokaszaHo
CTallMOHAPHOE pEelLICHUE.

Ha pucynok 55 npuBeneHsl pacueTHasi ¥ HaOII01aBIIasCAd 3aBUCUMOCTH pacxojia
OT BPEMEHM Ul JAaHHOIO Wu3Bep:KeHUsA. I[lapaMeTrpel, HCIIOIB30BAaBIIMECS NIPU
BBIYUCJICHUSAX, MpUBEJEHBI B Tabnuie. Mbl mpeamojiaraéM, 4TO B TEPBBIM MEPUOA

pacxol MOATEKAWEH B odar MarMmbl ((Q,) JEKUT B OOJACTH CPEIOHETO peKUMa

(pucynok 53). IIpoucxonsat konedanus. 3a cueT OOJBIIOr0 KOHTPACTA BA3ZKOCTEU PE3KO
MU3MEHSETCSl pacXo/ MarMbl MPHU TEPEX0/e MEKIYy BEPXHUM U HIDKHHM pexxumMaMu. Bo
BpeMs BTOpPOTO IMEpPHOJIa MPUTOK MarMbl B OYar YMEHBINIACTCS W TIEpPEMEIIaeTcs B

00J1lacTh YCTOMYMBOIO HUXKHETO pexkuma. M3Bepkenue crabunusupyercs. Hakonelr, Bo
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BpeMiA TPCTLETO IICPHOJa IIapaMCTPHBI BynKaHquCKOﬁ CUCTCMBI HU3MCHAIOTCA TaKHMM

00pa3oM, 4TO (, CHOBa IEPEXOAMUT HA MPOMEKYTOUYHBIN pe:kuM. K TakuM nepeMmeHam

MOXET MpUBECTH JHOO yMeHbllIeHHEe auamerpa kaHaia (¢ 18 mgo 12 M) 3a cuer
HaJIMIIaHUsI MarMbl Ha CTEHKH, JIMOO YMEHBIIEHUE CKOPOCTU POCTa KPUCTAIIIIOB 34 CUET
BapUalMii XMMHUYECKOTO COCTaBa MarmMbl. BO3MOXXHO, MmapaiienbHO ACHCTBYIOT 00a

(dhaxTopa.

MayHTt CeHT XerneH CaHTharuTo
1981 1982 1983 1984 1985 1986 1915 1935 1955 1975 1995

| n 1 2

armsl, M3/c

pacxon M

| | | R " S A

T i e a s B 04

|
il | | | I\ 1\
41 ‘ | ! 05 1| } 1/ 11 “ W
;‘I“

0 £t 1 . .
C 500 1000 1500 2000 20 40 60 80 100

BpemMA, AHK BPEM#A, rogel
Pucynok 55 - CpaBHeHHE pacCUUTaHHOTO U3MEHEHHS pacXoja MarMbl BO BPEMEHU C
JAHHBIMHU IOJIEBBIX HAOIIOeHUH (LIBETHAsI KpHBasi) Ha ByJakaHax MayHT CeHT XeneHc
u Cantparuto. [lapameTpbl ByJIKaHUUYECKMX CUCTEM IPUBENIEHBI B Tabaue. Pumckumu
nuppamMu 0003HaYEHBI IEPHO/IbI U3BEPIKEHU.

Ha pucynke 55 npuBeqieHbl pacueTHasi U HAOII0aBIIAsICS 3aBUCUMOCTH pacxojia
OT BPEMEHM Ul JAaHHOTO Wu3BepKeHusA. llapaMerpel, HCIOIB30BAaBIIMECS NIPU
BBIYUCJICHUSX, MpUBEJEHBI B Tabnuie. Mbl mpeamojiaraeM, 4To B TEPBBIM MEPUOA

pacxoa mMoJATeKarolel B oyar MarMbl (Q.) JIEKHT B 0O0JacTH CPEIHEro pexuma

in
(pucynok 53). IIpoucxonsat konedaHus. 3a cueT OOJIBIIOTO0 KOHTPACTA BA3ZKOCTEH PE3KO
M3MEHSETCSl pacXoJl MarMbl IpU MEPEXOJE MEKIY BEPXHUM U HHXKHUM pexkuMamu. Bo
BpeMsI BTOPOTO NEPHUOJA MPUTOK MarMbl B OYar YMEHBIIAETCA W NEPEMEIIAETCA B
00J1lacTh YCTOMYMBOIO HUXKHETO pexkuma. M3Bepkenue crabunuzupyercs. Hakonel, Bo

BpeMA TPCTLETO IICPpHOJa IIapaMCTPBI BynKaHquCKOﬁ CUCTCMBI HU3MCHAIOTCA TaKHMM

00pa3oM, 4TO (, CHOBa IEPEXOAMUT HA MPOMEKYTOUYHBIN pe:kuM. K TakuM nepeMmeHam

105



MOXET MpUBECTH JHOO yMeHbllIeHHEe auamerpa kaHaia (¢ 18 go 12 M) 3a cuer
HaJIMIIaHUsI MarMbl Ha CTEHKH, TU0O0 YMEHBIIIEHHE CKOPOCTU POCTa KPUCTAILIIOB 32 CUET
BapUalii XMMHUYECKOTO COCTaBa Marmbl. BO3MOXXHO, MmapaiienbHO ACHCTBYIOT 00a
dhaxTopa.

Ha Bynkane Cantbsiruto, HaunHasg ¢ 1922 r., pocT 1aBOBOro KyIoJja mpOUCXO I
uukandeckn [7]. Kaxnapii 1nukn HauuHaiucs ¢ 3-6-JIETHErO0 MEpPHOAA BBICOKOU
AKTHBHOCTH ByikaHa (pacxomst 0,5 — 2,1 M’/c), 3aTeM COMPOBOXKIANCS G0Iee JTMHHBIM
nepuomoM (3-11 1er) Huskoil akTHBHOCTH (¢ pacxomamu mopsaka 0,2 m°/c). CpenHuii
pacxon 3a BpeMsi u3BepkeHus cocraBui — 0,44 M/c.

Ha pucynke 55 moka3aHbl pacyeTHas 3aBUCUMOCTb pacxoda OT BPEMEHU M
JAaHHbIE TIOJICBBIX HaOMOJeHUM (1BETHAsl JUHMS). PacdyeThl MO3BONSIOT OOBSCHUTH
MEPUOANYECKOE U3MEHEHUE PACX0/ia, MPABUIBLHO BOCIPOU3BOAAT MEPUOJ] U3BEPKEHUS
U OTHOUIEHUS MEXIy TMEepUoJaMU TOBBIIIEHHON U TOHWXEHHOW AaKTUBHOCTH.
N3MeHenne MakcuMyma pacxoja U TEHJEHUHUs K CTaOWIM3allid U3BEPKEHUS MOTYT
OBITH CJIEJCTBUEM MAJICHUS pacxoja MOATEKAOEeH MarMbl, U3MEHEHUS (PU3NUECKUX ee
CBOMCTB WJIM 3BOJIIOLIMM KaHana. MMeroimuecss AaHHBIE, OJIHAKO, TOKA HE MO3BOJSIOT
OJIHO3HAYHO YCTAHOBUTH MPUYUHBI TAKUX BapUAIIMN pacxo]ia MarMsl.

[To HammM oreHkaM, Moj ByJkaHOM CaHTBATUTO PACMHOJIONKEH MarMaTUYeCKUi
ouar orpoMHoro oorema. Karacrpodpuueckoe uzpepxkenue 1902 r., mpu KOTOpoM Ha
IOBEPXHOCTh ObIIO BBIHECEHO Oonmee 10 KM® JaBbl, HE NPHBEIO K CYIIECTBEHHOMY
OMYCTOILIEHUIO oOyara M OO0pa30BaHUIO KaJbJEpbl MpPHU OOPYLIEHUH KpPOBIU, UTO
KOCBEHHO MOJTBEPKIAET HAIIIM PacyeThl. DKCIUIO3UBHOE ke u3Bep:keHue MayHTt CeHt
Xenenc B 1980 r., mociie KOTOPOro Havajl PaCTH JABOBBIM KyNoJj, ObUIO OTHOCUTEIBHO
HeGombIMM (-0,2 KM'), 4TO COOTBETCTBYET MAJIOMy pa3Mepy odara.

[IpennoxxenHass Mojenb ObUIa CYIIECTBEHHO pa3BUTa Il y4eTa pealbHOU
KMHETUKN KpUCTaUIM3aluKu (HyKJI€allMd M POCTa KPUCTAJUIOB B 3aBUCUMOCTH OT
CTEMEHU TMEPEOXJIAKJCHUSI MarmMbl) W HaJIWYMsl B MarmMe pacTBOPEHHOrO rasa,
BBIJICJISIIONIETOCS MPU MOJbEME U (PUIBTPYIOMIETOCsS Yepe3 CUCTEMY B3aUMOCBSI3aHHBIX
my3bIpbKOB [15]. Takke ydyTeHO yBeIMYEHUE JJIMHBI KaHalla 3a CYET HApAIUBAHUS

JIAaBOBOT'O KYIIOJIA.
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Cucrema ypaBHEHMH, ONHUCBHIBAIOIIAS TAaKOE€ TEYEHUE, COCTOUT U3 IISTH
YpaBHEHU, BHIPAXKAIOIINX 3aKOHBI U3MEHEHUSI MAaCChI (1711 MarMaTu4ecKoro paciiasa,
OTHOCHUTEJILHO KPYIHBIX KPUCTAIJIOB, MUKPOJIUTOB, MY3bIPHKOB M PACTBOPEHHOTO rasa),
JIBYX TUJIPOJAMHAMUYECKUX YpaBHEHUHU (IJIs1 MarMel U ra3a B My3bIpbKaX) U ypaBHEHUS
SHEPTUH, YYUTHIBAIOIIETO U3MEHEHHE TEMIIEPATYPhI MPU BBIACICHUN CKPBITON TEIIOTHI
KpUCTaJUIM3alun. BI3KOCTh Marmel OnpeaensieTcss KOJIMYeCTBOM PACTBOPEHHOTO B HEU
raza, TeMmIlepaTypol U OOBEMHOM KOHIEHTpauue KpuctawioB. Jlins omnucanus
npolecca KpUCTaUIM3alud C HEKOTOPBIMU YTOYHEHHSIMH NPUMEHSIAach Moaens [16],

OTKAJIMOpOBaHHAs Ha dKCIepuMeHTax [17].

Tabauua

Mapamerpbl BYRKOHMYMECKHX CHCTEM A
synkaHoe Maymr Cenr Xenenc u CaHTLArurTo

Iapamerp

[110THOCTD MATMHE

JnHa Kanana

Huamerp xanam

QObeM 04ara

Mopyiib yupyrocru nopoj
Yueno KpHCTAUIOB B CUHHIE
obbeMa

(.:I\'()p()("l‘l; p()('T’J l(pi!C’I‘:l.’I.’l()B
BA3KOCTh PU MAKOH Jloie
KPI[C"I‘LUI,‘[OB

UrHomenne BasKoCTen
Konnenrpanma KpucTainos
B Oydre

Kpuruyeckas KOHICHTPAILH
I(})IIC'I':UIJI()B

Mayur Cenr
XeNenc

2500 kr/m
7200 m
18 (12%) m
0.56 kM
3-10" ITa
101 /m*

1.5:10°" m/c
0.4-10"Ma ¢

80 (110%)
03

0.7

CAHTHATHUTO

2500 kr/m’
5000 m
20 m
04 km*
10 I1a
101 /M

10 m/c
0.4-10" ITa ¢

* B ckoOKax mMpUBCACHDI IAPAMCTPDI JUIA TPCTHCIO HCPHOAA POC-
T4 Kymonaa va synkane Mayur Cenr Xenenc.

B cko0Oxax mpuBeJeHbI TapaMeTphl AJIsl TPETHEro Meproa pocTa Kyrmosia Ha ByiakaHe MayHT CeHT
XeIeHc.

[lmaroii 3a CIOKHOCTH CTaJI0 OTCYTCTBHE AHAJUTHUYECKUX PEIICHUN M MPOCTHIX
OIICHOK. 3aTO MOJEJib IMO3BOJISIET paccMaTpUBATh BIUSHUE 3HAYUTEIHLHO OOJBIIErO
yucia ONPEAEISIOINX TapaMeTPOB U IpoleccoB. IIpuBenemM HECKOIBKO MPUMEPOB €€

IIPUMCHCHMA.
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Ha pucynke 56 mokasaHa 3aBUCMMOCTH Pacxoia MarmMbl OT BBICOTHI JIABOBOTO
Kynona (1 ot Bpemenn) aisa Byinkana Cydpuep Xumiz (1995 - 2001). Cexas marma
IIOCTYyNAeT HA NMOBEPXHOCTH JIABOBOT'O KYIIOJIA, YBEJIIMUMBAs €r0 BBICOTY U TEM CAMBIM
JUIMHY KaHayia. PacyeT HauMHAICA ¢ TOYKM, KOT/Ia BBICOTA KYIIOJIA PABHAJIACH HYJIIO, 4
pacxon MarMbl ~2 M’/c. Ha 3aKIIOUMTENBHBIX CTamusX PAcXOj yYMEHBIIANCS [0
~ 0,1 M/c, a BbIcOTa Kymona gocturia 120 M. PocT Kynosia NpHBOAUT K YMEHBIICHHIO
pacxoja Marmbl, YTO BBI3BIBAET 00JIe€ MHTEHCHBHYIO €€ KpUCTauIM3aluio. Bs3zkocTh
MarMbl yBEJIMYMBAETCS, U €€ PacXOJ YMEHBIIAETCA €llle CHiIbHee. Ecau He y4uThIBaTh
KPUCTaJUIM3alHI0, TO YMEHbIIEHUE pacxona B 20 pa3 JOMKHO MPOU30UTH MPHU BBICOTE

Kymnosua 570 M, 4TO MPOTUBOPEUYUT HAOIIOICHUSIM.

0 20 40 60
spemMs, AHW
Pucynok 56 - 3aBUCUMOCTB pacxojia MarmMsbl (IMOKa3aHo IBETOM) U BBICOTHI JJABOBOT'O
KyIoJia oT BpeMeHHU Ha ByJsikaHe Cyppuep Xwumn3. Touku - JaHHbIE HAOJIOIEHUH,

JIMHUM - pacyeTHble 3HaueHMs1. Kyroun anmnpokcuMupoBaiicsi yCEUEHHBIM KOHYCOM C
BEPXHHM OCHOBAaHUEM, PABHBIM JIMAMETPY KaHaJla, 1 HAKJIOHOM OOKOBOM IIOBEPXHOCTH,
COOTBETCTBYIOLIUM YIJIy €ECTECTBEHHOI'O OTKOCA cllaralouiux nopoi. /laBienue B oyare

CUMTAIIOCH IIOCTOSIHHBIM.

Btopoii mnpumep TOSCHSIET MNPUYUHY OTHOCUTEIBHO HHU3KOM MMOPUCTOCTH
MaTeprajia JaBOBBIX KyIlosoB. Kak y»ke rOBOpHWIJIOCH BBILIE, Marma, cojaepskamas S5-7
Macc % pacTBOPEHHOTO rasza, MpH JIEKOMIIPECCHU 0 aTMOC(EpPHOTO JaBICHUS J0KHA
COCTOSITh TPAKTHUYECKU U3 OJHUX My3bIpbKOB. OIHAKO MOPUCTOCTH MOPOJ JIABOBBIX
kynosioB cocraBisger 10-30%. IlpuunHa KpoeTcs B CIUSHUUA Iy3BIPBKOB C
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oOpa3zoBaHWeM TIOABIKHOM TIOPUCTOM cpeabl MW (UIbTpAIlMd Tra3a dYepe3 Hee.
Jloka3aTenbCTBOM CYIIECTBOBAHHSI IMOJOOHON CTPYKTYphl CIyKaT JgabopaToOpHbIE
W3MEpPEHUsI MPOHULAEMOCTH ISl Ta30BOM Cpeapl ByJKaHndeckux mopoxa [18]. Ha
pucyHke 57 mnpuBeneHbl TpapUKU pacrpeeseHus H30bITOYHOTO (10 CPaBHEHHIO C
JUTOCTATUYECKUM) JaBJIEHUS U OOBEMHOW JOJIM MY3BIPHKOB IO KaHATY ByJKaHa MJIs
MarMbl C pa3jIUYHON MPOHUIIAEMOCThbIO. [laBlieHHe B KaHalle MaJaeT MpU MOIbEME
MarMbl 3a CYeT JIEUCTBUS CHJI TSKECTU M CONPOTHUBJICHUS KaHalla BYyJIKAHA. 3a CUET
pocTa My3bIPHKOB BEC MarmMbl YMEHBIIAETCSA, U JIaBJICHUE B HIDKHEH YacTW KaHaja
najaeT MeJJIeHHEee JIMTOCTATUYEeCKOro. B BepxHel yacTu KaHaja 3a CUeT POCTa CHUJIBI
CONPOTUBJICHUS (BSI3KOCTh MarMbl YBEJIMYMBAETCS HAa MOPSIKU BEJIUYUHBI, KaK 32 CUET
pocTa KpHUCTAVIOB, TaK W 3a CYET BBIJIEJICHUS] PACTBOPEHHBIX Ta30B W3 pacCIliaBa)
JaBJICHHE Ha BBIXOJIE pe3Ko magaer 10 armochepHoro. B pesynaprare B
MPUTIOBEPXHOCTHON  00JacTW JaBj€HWE B MarMe€ 3HAQYUTENIbHO  IPEBBINIAET
JUTOCTATUYECKOE. 3a CYET OOJIBIIOrO TpaJeHTa JABJICHUS MPOUCXOAUT WHTCHCUBHAS
¢dunpTpanus rasa CckBo3b MarMy (mo 3akoHy Jlapcu, QuibTpalmoHHas CKOpPOCTb
MPOMOPLIMOHANIbHA TPAJUEHTY AaBJICHUSA). DTO MPUBOJUT K YMEHBIICHUIO 0O0BEMHOM

AOJIN ITY3BIPBKOB HAa BBIXOJC U3 KaHaJIa.
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Pucynok 57 - Pacnipenenenue n30bITO4HOTO (HAJ IMTOCTATHYECKUM) JABICHHUS
00BEMHOM JTOJIN MTy3bIPHKOB B KaHAJIE BYJIKaHA MIPH PA3TUIHBIX MPOHUIIAEMOCTSIX MarMbl
JUTst Ta30BOi cpenbl. uaeke «O» COOTBETCTBYET HEMPOHUIIAEMOI Marme.
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Hanvuue Oonplux W3OBITOYHBIX JAaBICHUNW B MPUIIOBEPXHOCTHOW 00JaCTH
MOXET OOBSICHUTH MPOUCXOMSIIME HA MHOTHX PACTYIIUX KYIMOJax MeEIKO()OKYyCHBIE
3emiieTpsiceHus u neopmManuu 3eMHON nmoBepxHocTH. [Io HE3aBUCUMBIM OIlEHKaM IS
BynkaHa Cydpuep Xwumi3 MOJOXKEHHE W aMIUIMTYJla MUCTOYHHUKA JABJIICHUS XOPOIIO
COBIIAJIAIOT C PACCUUTAHHBIMU 3HAUCHUSIMH.

[Tpumep Tpetuit. [lpu OonbiIoN 00BEMHON J0JI€ KPUCTALUIOB MarMa IMepecTaeT
BeCTH ce0si Kak OObIYHasi Bsi3Kasg >KUAKOCTh. [losBisiercs mpenen Tekydectu. Eciu
nepenaj JaBJIeHUM, NPUIOKEHHBIA K MarMe, MEHbIIIE HEKOTOPOTrO KPUTUUYECKOTO, TO
IBUKEHUS HEe TpoucxoauT. [1o106HkIM 00pa3oM BeAyT ceOsi MHOTHE CyclieH3uH. Takoe

HOBEJICHNE ONMMCHIBaeTCa Moaeiapi0 buarama-llIBeoBa.
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PucyHok 58 - 3aBUCUMOCTB pacxojia MarMbl OT BPEMEHH, KOTJ]a OHa MPEICTABIISIETCS
OOBIYHOM BSI3KOM JKUIKOCTBIO (Cepasi KpuBasi) U KUAKOCThIO brunrama -11IBegoBa
(uBeTHas kpuBas), o0JagaroIIel npeaeaoMm TekydecT. Bo BTopoM ciydae peskue
BCIUIECKHM PAcX0/ia YEPEAYIOTCA C May3aMH.

Ha pucynke 58 mpeacTaBieHO CpaBHEHHE AUHAMUKU U3BEPKEHUS JJIs1 0OBIYHOMN
BSI3KOM KUJKOCTH U OMHTaMOBCKOM, T.€. CTPYKTYPUPOBAHHOMW KUAKOCTH, 00JIaat0IIeH
npeaenoM TekydecTdu. CuuTaercs, 4To Mpeaes TEeKy4ecTH oOpaljaercs B HOJb, KOT/Aa
KOHIICHTpAIusi KPUCTAIUIOB MeEHbIIe KpuTuyeckoi. Ilpum HemocTatoyHo OONBIIMX
JABIICHUSIX B Ooyare B Ciiydyae OMHraMOBCKOM MOJieIu H3BepkKeHHs He npoucxoaut. C
pPOCTOM JaBJIEHMS MarMa HAauyMHAeT BBDKMMATHCS W3 KaHAIA C YBEIWYUBAIOLIUMCS

pacxoaoM, KOJINMYCCTBO KpPHUCTAIIIOB B HEH YMCHbLIIACTC, BA3KOCTH ITAJacT, a IMPCACIT
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TEKY4YECTH CTAHOBUTCS PABHBIM HYJIIO. DTO IPUBOJNUT K PE3KOMY YBEIUUCHUIO PACX0/1a,
KOTOPBIM MOXKET TMpEeBHIIaTh 3HAYECHHS, PACCUUTAHHBIC [Ji1 OOBIYHOM BSI3KOM
KUJIKOCTH, B HECKOJIBKO pa3. Mexay BCIUIECKAMHM pacxoja MarMbl pOCT KyIOJia
MOJIHOCThIO mpekpamaercsa. [logoOHoe mnoBeneHne HaOM0OIAIOCh, HANpUMeEp, Ha

Bynkane Maynt Cent XeneHc.

0 500 1000 1500 2000
BPEMA, AHK

PucyHnok 59 - 3aBucuUMOCTh pacxoja Marmsl (IIOKa3aHo I[BETOM) U TEMIIEPATyphl B
ouare U3BEP>KEHUSI OT BPEMEHHU.

[Ipumep uyeTBepThIi. 3a cyYeT 3aBHCHUMOCTH BSI3KOCTH OT KOHILIEHTpaLUU
KPUCTAJUIOB U CJIOKHOM KMHETUKH KPUCTAJIM3ALMM BYJKAHMYECKas CUCTEMa CHJIBHO
HenuHeHa. [Ipy 3TOM Manoe M3MEHEHHE MapaMeTpPOB MarMbl B O4are HM3BEpPKEHUs
MOXXET MPHUBECTU K KOPEHHOMY HM3MEHEHHUI0 ero pexxuma. OCoOEHHO CHIIBHO Malloe
M3MEHEHUE IapaMeTpPOB CKAa3bIBAaeTCS B OKpecTHOCTH Touek mnepexonga (A u C Ha
pucynke 54). PaccMoTpuM, Kak MOBeAeT ce0si BYJIKaH, €CIM TeMIlepaTypa Marmbl Ha
BBIXOJIE U3 ouara OyAeT ciyyallHbIM 00pa3oM MeHsATbed B npenenax £15°C ot cpennei
(M3MeHeHue TemMIepaTypsl cocTaBisieT MeHee 2%), a UHTEHCUBHOCTh ITPUTOKA MarMbl B
oyar OyJIeT COOTBETCTBOBaTh OKpecTHOCTH Touku A. K TakoMy HW3MEHEHHIO
TEeMIIepaTypbl MOKET MPUBOJUTH BCIUIbIBAHUE 00Jiee ropsAYrMX NOPLUUNA MAarMbl 3a CUET
ee KoHBeKIMH B oudare. Ha pucynke 59 m3oOpaxkeHa 3aBUCMMOCTBH pacxojia Marmbl U
TeMIlepaTyphl B odyare oT BpeMeHu. Korga Temneparypa Marmsl BbILLE CPEAHEH, OITOK
COOTBETCTBYET HM)KHEMY YCTOWUYMBOMY PEXUMY U MHTEHCUBHOCTH M3BEPKEHUS Mallo
oTnuyaeTcs ot cpenHeil. [Ipu Oonee HU3KUX TeMIepaTypax MPOUCXOAAT UHTEHCUBHBIE
KojebaHus pacxoja. B memom manioe ciydailHO€ M3MEHEHHE TeMIlepaTypbl B odare
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IIPUBOJUT K 3HAYUTEIBHOMY H3MEHEHHUIO WHTEHCHBHOCTH u3BepKeHUsA. lloxoxwii
XapakTep HOCUT B MOCIENHEE BpeMsI U3BEpKeHUE BynkaHa [Ilusemyy.

JIns TOATBEpPKIACHHsI HAIIMX TEOPETHYECKUX MOJEIEH XOTEIOCh NPOBECTH
DKCIEPUMEHT B KOHTPOJIMPYEMBIX YCIOBHsX. [10 MOHATHBIM NpHYMHAM CAENATH €r0 Ha
M3BEpraromeMcss ByJKaHe HeBO3MOxkHO. lloatomy B HayuHo-uccnepoBaTenbckom
nHcTUTyTe MexaHuku MI'Y poaunack ycraHoBka «Byikany», Iie B Ka4eCTBE Marmbl
UCIIOJIB3YETCSl OOBIUHBINA CaXapHbI CHPOIN, BS3KOCTb KOTOPOrO SKCHOHEHIHAIBHO
3aBUCHT OT TemIepaTypsl. B kamepy ¢ ynpyruMu CTEHKaMy FOpsiYMi CHPOIN MOJAETCS C
IIOCTOSTHHBIM PACXOJO0M M TEYeT MO OXJAXKIAeMOMY KaHally. TemmepaTrypa CTEHOK
KaHaJla rmocTosiHHa. Ecnu cupon TteyeT ObICTPO, TO OXJIAJUTHCA OH HE YCIIEBAET M €ro
BSI3KOCTh YBEJIMYMBACTCS HE3HAYUTENBHO. [Ipn MEMIeHHOM Te€YeHUH BSA3KOCTh CHUPOIA
BO3pACTAET B COTHM M Jaxe ThIcsI4M pa3. CranuoHapHas 3aBUCHMOCTBH pacxoia OT
IABJICHWsI B Oodare B JTOM ClIy4dae TaKKe TpeX3HauyHa. [eOopeTHdYecKH, €CIM pacxon
MIOATEKAOIIET0 B OYar CHPOIIA COOTBETCTBYET CPEAHEMY PEXHUMY, TO BO3HHUKAIOT
nepuoanveckue koiebanus. B mpoTuBHOM cityyae (T.e. AJist 6oJiee ObICTpOro uinu oosee
MEJUIEHHOTO0 TMOJATOKA) MCTEYEHHE BBIMAET Ha CTAallMOHApHBIA pexxuM. IIpoBeneHHbIE
AKCIIEPUMEHTBI MOJHOCTHIO MOATBEPAWIN BBIBOJBI Teopuu (pucyHok 60). Takum
0o0pa3oM, MOXHO € OOJIbIlIEl YBEPEHHOCTBHIO TOBOPUTH O JOCTOBEPHOCTH MOJYUYEHHBIX
pE3yIbTATOB.

0.5 60
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Pucynoxk 60 - O6paboTka JaHHBIX YKCIIEPUMEHTA Ha yCTaHOBKE «Bynkamy.
[TpuBeneHs! 3HaYeHNU N30BITOYHOTO JaBICHUSA (TIOKa3aHbI ITYHKTUPOM) B KAMepe U
TEeMIepaTyphl CUPONa Ha BBIXOJIE U3 KaHAJIa IPU PA3IIMIHBIX HHTEHCHUBHOCTSIX MOJITOKA
cuporia B KaMmepy.
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[IpunoxkeHne MaTeMaTHYECKHMX MOJENEe K ONHCAaHWI0  BYJIKAHUYECKHX
W3BEPKECHUN HAXOJMUTCS HAa HAYAIBHBIX CTAAUAX IO CPABHEHUIO C KJIACCUYECKUMU
00JIaCTSAMH a’pO- U TUIAPOMEXAHUKH WM, HAIpUMEpP, METEOPOJIOTUU U CEHMCMOJIOTHH.
Eme mHOroe mpenctout caenaTth sl TOTO, YTOOBI C YBEPEHHOCTHIO JaTh OTBET Ha
[JIaBHBIE BOIPOCHI BYJKAHOJIOTMU - KOTJa M TA€ NPOU30MIET U3BEPKEHHUE, KAKOBA
OylleT ero MHTEHCUBHOCTh M TMPOJOJDKUTENIBHOCTh, KAKHE TEPPUTOPUU TOABEPIKEHBI
pucky? Jlist MHOrMX cTpaH, Takux Kak Anonws, Oununnuael, Uagonesus, WMranus,
npobjieMa TOYHOIO MPOrHO3a BYJIKAHUYECKOM AaKTHMBHOCTH - OJHA U3 CaMbIX
aKTyalbHbIX. be3 NMOHWMaHWs TPUHIUIIOB JEWCTBUS BYJKAHUYECKOW CUCTEMBI 3TOT
BOIIPOC OCTAaHETCs 0€3 OTBETa Ja)ke IMPH CaMbIX COBPEMEHHBIX CIIOCO0aX MOHUTOPHHTA

AKTUBHBIX BYJIKAHOB.

2.5 Pe3yabTaThl MUKpOCEiiCMUYECKUX HA0I0AeHU B IITOJIbHe bakcaHckoi

HEWTPUHHOI 00cepBaTOPUU

N3yueHne BYJIKAaHUYECKUX JPOKaHUM OBLIO MPOBENEHO B BbIpaOoTKax bakcaHckoi
HeirtpuHHOM oOocepBaTopun NS PAH

Jliis mpoBefieHusI u3MepeHil ObLT BHIOPAH y4acTOK B KOHEYHOW YacCTH IITOJIBHU Ha
paccrosHuu 0koj0 3800 M oT mopTana. B 3ToM MecTe MOIHOCTh MOKPBIBAOIIUX MOPOJ
(MpeuMy111eCTBEHHO TPaHUTOB U rHelcoB) cocTtabisieT nmoutu 2000 M, 4To oOecrieurBaeT
OTJIUYHYIO  3allUTy OT  Pa3JIMYHBIX  MPHUPOJHBIX  MHUKPOCEHCM,  BBI3BAaHHBIX
MeTeoposiorndeckuMu (paktopamu. CelicMUYeCKHe NaTYMKU ObUIM pa3MEIEHbI B MECTE
COUJICHEHHUSI IITOJLHU U BCTIOMOTaTeIbHOM OOKOBOM BBIPAOOTKH.

B kauecTBe cucteMbl HaOMIOIeHUN ObUTa BEIOpaHa MajoanepTypHas celcMUYecKas
rpynma, COCTOsIas W3 LEHTPAILHON TOYKU (PETUCTPUPYIOTCS 3 KOMIIOHEHTHI BEKTOpa
ckopoctu cMmemieHnit ceiicMomerpamMu CM3-KB) 1 Tpex pa3HeceHHBIX Ha pacCTOSHHUE 10
40 M reoonoB GS-20DX. ITomoOHas koHpUTryparusi MO3BOJIET C JOCTATOYHO BBICOKOM
TOYHOCTBIO OIpPEACNATh KaK JUHAMUYECKUE (aMIUTUTYJa, YaCTOTHBIM COCTaB), TaKk U

KMHEMAaTUYeCKue (HampaBJIeHHWE M CKOPOCTh  PACIpOCTPAHEHHUS, YroJl  BBIXOJIA)
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XapaKTEPUCTUKUA PETUCTPUPYEMBIX CUTHAJIOB. {1151 perucTpanuy CeiCMHUYECKUX CUTHAJIOB
MCIOJIb30BAJICSI MOOMJIBHBIN CECMOTIOTUYECKUI KOMILIIEKC.

IlepBoii 3amadeit, pemraeMoi IIpy MPOBEACHUN HAOIIOAEHUM, OBLIIO OMpeIeIeHHe
oOmrero ypoBHsi Mukpocercmudeckoro ¢ona. C 3TOH 1enbl0 MO OOILIECNPUHSITON B
CEUCMOJIOTHH METOIMKE ObUIM PACCUUTAHBI CIIEKTPHI MOIIHOCTU CMEIICHUHN TPYHTA.

AHaM3 MOJYyYEHHBIX CIIEKTPOB IOKA3aJl, 4TO B 4acTOTHOM auanasone 0,1-3 I'n
Ha0II0/1aeTCsl OYEHb HU3KUN YPOBEHB LIYMOB, MPUOIMKAIOIINICA K MUHUMAIBLHOMY U3
HaOJII0/IAl0IINXCSl B €CTECTBEHHBIX YCIOBUsIX. BMecte ¢ Tem, HaunHasi ¢ 4acToThl 3 '
HaOJII0/Ial0TCS JOBOJIbHO HMHTEHCUBHBIE IOMEXH, MO aMmIUIUTyae Ha 1-2 mopsiaka
MPEBOCXOASIINE (POHOBBIM MHKpOCEHCMHUUECKUU ypoBeHb. OCOOEHHO CHJIBHO OHHU
MPOSIBJISIFOTCSA Ha KOMIIOHEHTax «3anaia-BocTok» M BepTUKaIbHON. AHalnW3 BPEMEHHOU
JUHAMHKU TOKa3all, YTO B TEUEHHUE BCEro MEpHo/ia HAOIIOACHUN OTMEUaeTCsl BHICOKas
CTAOMIBHOCTh KaK aMIUIUTY/IbI, TAK U YACTOTHOTO COCTaBa MUKPOCEHUCM.

C 1enbl0 YCTAHOBIIEHHS MPUPOJIBI PETHUCTPUPYEMBIX IMOMEX OBLIO MPOBEICHO
JOTIOJIHUTENIbHOE u3MepeHue: cericMoMeTphl Zc¢, Nc u Ec Obutn nepenecensl Ha 20 M
BIUIyOb BBIPAOOTKM M YyCTAHOBJIEHBI Ha OETOHHOM IIOCTaMEHTE, IJe B TeueHue | yaca
TaK)Ke PErUCTPUPOBAIICT MUKpoceiicMudeckuii ¢oH. Kak mokasasi 3TOT KCIIEPUMEHT, B
ryOuHe  BbIpaOOTKM  HAOMIOJAeTcsl  3aMETHOE  CHUDKEHHME  YPOBHS — IOMEX.
ComnocTaBiieHUE MOTYYEHHBIX CIIEKTPOB MO3BOJIMIIO MPEANOJIOKUTh, YTO UCTOYHUKOM
MHTEHCUBHBIX MUKpOCEHCM B auana3zoHe 3-5 'l SBIsAI0TCS akyCTHYecKHe KoyieOaHus,
TEHEPUPYEMBIE BEHTWISIIMOHHOM YCTAHOBKOM Ha TAJUIMU-TEPMAHUEBOM HEUTPUHHOM
teneckorne (I THT), pacnonoskeHHOM Ha paccTostHUM 0KoJI0 S00 M OT TOUKM HAOJIIOICHU.
Bwmecte ¢ TeMm, nuk B Auamnazone S5-7 ['ll 0IMHAKOBO XOPOIIO MPOCIEKUBAETCS B 00eUX
Toukax HaOmonaeHnus. Haubornee BEpOSTHHIM HCTOYHUKOM ITHX IIOMEX, SIBIISIFOTCS
MPOLIECCHl AKTUBHOTO BBIJCICHUS BOJbl W Ta3a M3 CTEHOK M KpPOBJIM BBIPAOOTOK,
HaO0JII0IA0IINECs B HEMOCPEACTBEHHON OJIM3H OT MECTa MIPOBEJICHUSI MUKPOCEUCMUYECKUX
HAOJIOICHU.

Ha pucynke 61 u 62 npuBeeHbl JaHHBIE TIOTyYEHHBIE B Taboparopuu Ha 15 nukere

B IITOJIbHE bakcaHCKOM HEUTPUHHON 00CEepBaTOPHH.
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Takum  00pa3oM, MOXHO CAelaTb  BBIBOA, YTO OOIIMA  ypOBEHb
MUKpoceiicMuueckoro (oHa B IITOdbHE bakcaHCKoM HEHUTpUHHON o0OcepBaTOpHH,
ocobenHo B guamazoHe 0,1-3 T'nm (xapaktepeH st OOBEMHBIX BOJH Ha
TEJIECEHCMUYECKUX PpACCTOSHUAX) O4yeHb HuU30K. HaOmoparommumecs B Oosee
BBICOKOYACTOTHOM JIMAlla30HE IIOMEXH HOCAT, O BCEHl BUAMMOCTH, JOKAJIbHBIN

XapaKTCP U HAa APYIHUX ydaCTKaX IITOJBbHU MOT'YT OTCYTCTBOBATh.

Pucynok 61 - CeﬁCMéi;iJaMMa 3anucaHHasi Bo Bpemsi 3emiietpsicenuit 8 mapra 2010 rona B
Typuuu. (Marauryna — 6,1).

Chan 1

Pucynok 62 - CeﬁCMorpaMMa 3arvcaHHasi Bo Bpems 3emiieTpscenuit 12 nexadps 2010
roga B I'py3uu. (Marauryna —4,1)

Paiion bakcaHckoil HeHTpUHHONM 00CEpBATOPUU XapAKTEPU3YETCsI TIOBOIBHO BHICOKOM
MHTEHCUBHOCTBIO TPUPOJHBIX T'€OJMHAMHYECKHX IPOLECCOB. OTO OOYCIOBIEHO Kak
MOJIOABIM  Bo3pacToM KaBkasckux ToOp, Tak MW OJM30CTBIO ByJKaHa OabOpyc,
XapaKTEPU3YIOUIETOCS COBPEMEHHOW (MO0 TE€O0JIOTMYECKOMY BPEMEHHM) aKTUBHOCTBIO.
IlonTBepKIEeHNEM AKTUBHOCTH TI'€OJIOTMYECKUX ITPOLECCOB, INPOUCXOSIINX B PETHOHE,
ABJISIETCS. OOJBLIOE KOJIMYECTBO CEHCMHUYECKUX COOBITHM, 3apErHMCTPUPOBAHHBIX BO BpeMs
MIPOBEICHNST MUKPOCEMCMHUYECKUX HaOmoaeHui. B mporiecce 00paboTKu ceilicMorpamMm Ha
MOJTyYEHHBIX 3alUCSAX ObUIO BbIAENEHO Oonee 90 celicMUUYecKUX COOBITUM, THMIIOLEHTPBI

KOTOPLBIX pacrnojaraJimCb Ha paCCTOSAHHUH OT 1,5 A0 HCCKOJBbKHUX COTCH KHWJIOMCTPOB, a
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MarHutyja Obuia B Auanazone ot 3,5 1o 2,8. Bce 3apeructpupoBaHHbIe COOBITUSI MOKHO
pa3fenuTh Ha 2 TPyNIbl — PErHOHAIbHBIE (C OTHOCUTENBHO OOJBIION HSHEprueil u
pPacCTOSIHUSMU /IO TUIOLIEHTPA B JECSITKU U COTHU KM) U JIOKaJbHbIE (MECTHBIE), ISt
KOTOPBIX PACCTOSHUS JI0 TUIIOLEHTPOB HE MPEBBIMIAIOT 3 KM, a CEMCMHYECKas SHEPrUsd
konebnercst ot gonet Jxk mo 1 kx/[x. Bcero 3a BpeMss MOHUTOPHUHIOBBIX pabOT
3apETUCTPUPOBAHO 5 PETMOHAIBHBIX 3EMJIETPSICEHUIN M MUKPO3EMIIETPSICEHUIA.

Ha wnam B3rasia, ocoObld MHTEpEC NPEACTaBISIOT «MECTHas cellcMuyeckas
aKTUBHOCTb, COCTAaBJISIIOIAsl OOJIBIIYI0O YacTh W3 3apETUCTPUPOBAHHBIX COOBITHIL. B
OOJIBIIMHCTBE CIy4YaeB JJi HUX C IOBOJIBHO XOPOIIEH TOYHOCTHIO YAAJIOCh ONPEETUTh
pacCTOsIHAE 10 TUIIOLIEHTPAa U CEMCMHYECKYIO SHEepruro. Heckonmpko cioxkHee 3amada
ONpPENEICHNUS] HAIpaBJ€HUs Ha TUNOLUEHTp. B CBSI3M € Tem, 4TO BCE JATYUKHU
pacnoJiarajiicb B TOPU30OHTAIBHOW IUIOCKOCTH, MO 33J€pPKKaM MEXIY BCTYILUICHUEM
BOJIHBI HA PAa3HbIX KaHallaX MOXHO OIPEACINTh TOJBKO Aa3WuMyT Ha SIHUUEHTP
(IpOEKIMI0 TUIMOIEHTPAa HAa TOPU3OHTAIBHYIO IUIOCKOCTH), IPUYEM TOYHOCTH 3TOTO
ompenesieHus: OyleT 3aBHCETh OT yTIJiia BbIXOAa BOJHBL. Tak, Mpu yriax BbIXOAA,
ONM3KUX K BEPTUKAJIBbHBIM, PA3HOCTh BPEMEH BCTYIUIEHUS COCTaBIISIET TIEPBBIC
MUJUTUCEKYH/IbI, YTO COMOCTABHMO C IIAaroM guckperusanuu (2,5 mc). B atom cinydae
MIOrPENIHOCTD ONPENECICHUS a3uMyTa MOET JIOCTUTATh
30-40%. Jlns ompeneneHus — yriia  BbIXoAa  BOJIHBL  (OTKJIOHEHUS  (PpoHTa
pacrpoCcTpaHEeHUs OT TOPU3OHTAIIMN) UCTIOJIB30BAJICA MOJSPU3AIMOHHBIN aHATTU3 3aMucei
TPEXKOMIIOHEHTHOTO ceilicMoMeTpa. OTH K€ JaHHble OBbUIM MCIOJb30BAHBI JJIS
MOBBILICHUS TOYHOCTH ONPEAEIEHUS a3UMyTa PACIIPOCTPAHEHUS BOJIHBI.

[lo pesynapTaTaM COBMECTHOM OOpaOOTKM BpPEMEHHBIX 3aJE€PKEK MEXIY
KaHaJlaMU W TOJSIPU3ALMEN MPOJOJIBHON BOJIHBI MOXHO JOBOJIbHO TOYHO OMNPEAEITUTH
HamnpaBJeHUE HAa TUNOUEHTp. K coxkaleHnIo, JOCTOBEPHBIN MOISPU3ALUOHHBIN aHAIN3
MOXHO TIPOBECTH TOJBKO TMPU XOPOIIEM COOTHOUIEHWH CHUTHAJ/TIOMEXa, a s
OOJIBIIIMHCTBA 3aPETUCTPUPOBAHHBIX COOBITUM H3-3a WX MaJoW SHEepPruu (SAUHUIIBI U
naxe aoiau JIk) 3TO OTHOIIEHHE HE MPEBBIMIAET 2, B CBSI3M C 3TUM HaIpaBlEHUE HA

TUIoOOCHTP AJIA HUX HOCUT OH@HO‘-IHBIﬁ XapakTep.
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I[To pesympraraMm aHanu3a OIULEHTPAIBHBIX PACCTOSHUA W a3MMYTOB
paclpoCTpaHEHUs CHUTHAIOB ObLIO BBIAECIEHO 2 30HBI, SBISIONIUMECS HCTOYHUKAMU
MOJIaBJISIONIECTO OOJBIIMHCTBA 3aPETUCTPUPOBAHHBIX celcMudeckux coObITuid. [lepBas
pacrojaraercsi Ha CEBEpPO-BOCTOKE OT MOHUTOPUHIOBOM cuctembl (azumyT 280-310°) u
XapaKTepU3yIOTCs O0NBIION rTyOMHOM: Ha 1,5-2 KM HMXe YpOBHA IITOJIbHU. BTOpas 30Ha
(dbopmMupyeTcs CeCMUYECKUMU COOBITUSIMU C THUTOLIEHTPAMHU K CEBEPO-BOCTOKY U BOCTOKY
OT TOYKH HaOmoneHuil (a3umyT 65-90°), yron BbIxoaa st HUX coctaBisier 50-55°, uro
COOTBETCTBYET IyOuHe nopsiaka 1500 M OTHOCHUTENBHO TOYKH HAOIIOACHUSI.

OO1iee KOIUYECTBO CEMCMHMYSCKHX COOBITHM, OTHECEHHBIX K 1 30He — 49, mx
sHeprus Haxoautcs B auama3one ot 0,3 JIx mo 3 k. XapakTepHoit ©X 0COOCHHOCTHIO
SBJISIETCSI TO, YTO MPAKTUYECKU Bce (Kpome 2) MpOU30IUIM HE MOOJMHOYKE, a B BUJIE 6
poeB u3 3-15 mtyk ¢ uatepBaiamu ot 0,3 1o 10-15 c. BonHoBbie hopmbl 3TUX COOBITHI
OTJIMYAIOTCS BBICOKOW CTEMEHbIO TMOAO0OUS, 4YTO IIO3BOJISIET TOBOPUTH O €AUHOM
MEXaHHM3ME UX NpoucxoxjeHus. Kpome toro, 3 u3 6 poeB cCONpOBOXKIAIUCH JOBOJIBHO
MPOJIOJDKUTENBHBIMU (10 2 MHUH.) IyramMu TMOCTENEHHO 3aTyXawlnX KoJeOaHuid,
MPaKTUYECKU HE Pa3JIEISIONIMXCA HAa OTAENbHbIe cUrHaibl. C TEUEHHEM BPEMEHU IS
ATUX LYroB HAOJIOJAETCsA, KPOME YMEHBIICHUS] AMIUIUTYAbl, CHUKEHUE YaCTOTHI
koneOanuii. Ilo-BUaUMOMY, 3TO TOBOPUT O TOM, YTO HAOJMIOJAEMBIi CUTHAJI CBSI3aH C
JIBUYKEHUEM >KUKOCTH WJIM ra3a, HHUIMUPOBAHHBIM CEHCMUYECKUM COOBITUEM WM KaK-
TO WHaye CBSI3aHHBIM C HUM. Takum 00pa3oM, Hanbojaee BEPOSTHBIM OOBSICHECHHEM
MPOUCXOXKICHHUSI CEUCMUUYECKHX COOBITHM JTOW Tpynmbl SIBASETCS HX CBSI3b C
MarMaTU4eCKUM OYaroM WM MPOSBICHHEM IOCTMAarMaTWUYeCKUX MporeccoB. B aToii
YacTH HAOJI0IeHUs1 Oy Iy T IPOJOKEHBI.

Bropast rpynma HacuumtThiBaeT 26 CEMCMHUYECKUX COOBITHI, MPEUMYIIECTBEHHO
OJIMHOYHBIX, HO HAOIIOAAI0TCS Takxke 2 post u3 3 u 4 coObituil. CoOBITHS B ATOU TpymIIe
OTJIUYAIOTCSI MEHbIIEH 3Hepruei (10 5 1K) u pacnoyioxkeHreM THIOLEHTPOB IPUMEPHO Ha

OJIHOM ITyOMHE C MOHUTOPUHTOBOM CUCTEMOM.

117



I'maBa 3 Ilouck mnyred mNOCTPOeHUs1 U BbIpaloTKa TpedOBAHMH K
anmnaparype, oOecne4yuMBaKOmied BblIeJeHHE IPOrHOCTUYECKOH TIeOMATrHUTHOM
HHpopManMid B WMIMPOKOM YACTOTHOM JHana3oHe. BHeapeHue KOHUeNIUU

MoaepHusanuu YCY

3.1 Ilouck HyTeﬁ IMMOCTPOCHUA HOBOI'0 IIOHOJJICHUA TI€OMArHUTHBIX

MNPOTrHOCTHYCCKUX CUCTEM.

B mporiecce mpoBeneHUs: KOMIUIEKCHBIX reou3nyeckux HaOmroaeHuil Ha Oase
MH(QOPMAITMOHHO-U3MEPUTENbHBIX KOMILUIEKCOB OMPEACINICS COCTaB almapaTypHbIX
CPEACTB, KOTOPbIE MOTYT OBITh MCIOJIb30BaHbl B JIaIbHEUIINX SKCIEepuMeHTax. B ux
yucie HakiaoHomepbl cuctemsl J[.I'. I'puaHeBa U MAarHUTHBIE BapUOMETPBI, KOTOPHIE
pa3zpabatbiBaeT MHCTUTYT 36MHOTO MarHeTu3Ma U pacrnpocTpaHeHus paauoBoid PAH.
Haxnonomepsl mo3BOISIOT (UKCUPOBATH HE TOJIBKO HAKIOHBI 36MHOM MOBEPXHOCTH, HO
U ONPEACNSIIOT MOMEHT PEruCTpalldiid CEMCMUYECKOr0 COOBITHUS B MECTE€ YCTAaHOBKH
npubopa. DTo oOJerdaeT BbIACICHUE MArHUTHBIX AHOMAJUW TMPU OJHOBPEMEHHOU
perucTpanuu CEUCMHUUYECKUX COOBITMH MAarHUTHBIMU BapUOMETpPaMU U JIPYTUMH
MPOTHOCTUYECKUMHU MPUOOpaMu TaKoTro Kiiacca.

B cBere cka3aHHOTO BBIINIE, OCTAHOBMMCS B HACTOSLIEM pa3leie OTdeTa Ha
aHanusze MNpuOOpPOB, KOTOPHIE YK€ YCTAHOBJIEHHI HAa IOCTAMEHTAaX BCEX YEThIpPEX
naboparopuit CeBepokaBka3ckoil reouznueckoit oocepparopun. U B nepByro ouepenb
obpaTtuMcs, Ipex e Bcero, K HakimoHoMepam cuctemol JI.I'. I'punneBa. PaboTel nokTOpa
texHnuecku Hayk J[.I'. I'punHeBa, rmaBHOro HayyHoro corpyauuka U®3 PAH u ceituac
SBJISIIOTCSL TIMOHEPCKUMH, a CO3JaHHBIM UM psii TPUOOPOB OOECHeUusl MPUOPUTET
Poccuu B mocTpoeHnH Npenu3nOHHBIX HAKIIOHOMEPOB.

C 1956 r. nma peructpaliii NPUIMBHBIX HAKIOHOB 3€MHOW ITOBEPXHOCTH B
HAaIllell CTpaHE M HEKOTOPBIX EBPONEHUCKHUX CTPAHAX MCIOJIb30BAICS HAKIOHOMED
A.E.OcTpoBCcKOro, B KOTOPOM TIPUMEHSUICS TOABEC MasTHUKA, pa3padOTaHHBIN

JI.IT. Kupnocowm [A.E. OctpoBckuid, 1961].
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B 1966 r. JI. I'puaHeBbIM ObLT pa3paboTaH U U3TOTOBIIEH NPUOOP HOBOTO Kiacca-
KBaplEBbId HAKJIOHOMEP Ha IIEJUIbHEPOBCKOM TMOJIBECE C MEPHOJIOM COOCTBEHHBIX
konebanuit masitHuka 10 100 ¢ [['puanes, 1975a]. Peructpanyst HakJIOHOB BeJlach 3/1€Ch
dboroonTrueckum criocobom. KoHCTpykiusi HaKJIOHOMEpa IMOoKa3aHa Ha pucyHke 63. B
MOHTQXHOU paMKe | Ha HUTAX 2 MOJBENIEH MaATHUK 3 ¢ 3epkanoM 4. CBETOBOM MOTOK
OCBETHUTEIIS 5, OTpaxkasich OT 3epkana 4, nonajaaet Ha GoToOymary Kaccertsl 6.

HccnenoBanusi HaKJIOHOMEPOB H3TOr0 THUIA TO3BOJWIM BBISIBUTH BBICOKYIO
WJICHTUYHOCTh MX TOKAa3aHWM, YTO JAl0 MOBOJ JJisg pa3paboTku 0ojiee COBEPIICHHOU
KOHCTPYKIIMM KBapIl€BOI0 HAKJIOHOMEpa € (POTOINEKTPUUYECKON perucrpanuet u
ycTpoiicTBOM it ero stanonupoBanus. B 1971 r. JI.I'. I'pugneBbIM ObUTH M3TOTOBIECHBI
JIBA MAKETa TaKMX HAKJIOHOMEPOB, KOHCTPYKIMS KOTOPBIX MMOKa3aHa HAa pUCyHke 64. B
MOHTaXKHOM paMmKe 1, )KECTKO CBS3aHHOW C OCHOBAHHWEM HAKJIOHOMEpa IMPHU MOMOIIU

KOHUYECKOTO MEPEKUMA 2, HA KBapPLEBBIX HUTAX 3 MOABEIICH MaiATHUK 4 C 3€pKajoM 3.

PucyHok 63 - HakiioHOMep ¢ (OTOONTHUECKON peErucTparnmei.

Macca masiTHUKa pa3MelleHa B IeMIpUPYIOIEM YCTPOMCTBE 6, KOTOPOE CIIY>KUT U
appPETUPYIOIIUM yCTPOMCTBOM NPU TPAHCIOPTUPOBAHMU HAKIOHOMEpa. (CBETOBOU
MIOTOK OCBETUTEIISI 7, OTPaXKasiCh OT 3epKaiia 5, pokycupyercs Ha quddepeHnantbHOM
¢otoanemente 8. B nens ¢QoTornemMeHTa MOJKIIOUYEH TajbBAHOMETP 9 perucrparopa.
OnuH KOHel KBapueBOMl mpyxkuHbl 10, KOTOpas pacrnojoXeHa NEPHEHIUKYIISIPHO OCH

MasiITHHKA, CBSI3aHA C HMKHUM KOHIIOM MOHTQ)XHOM paMKHU 1, BTOpOH — C MUKPOMETPOM
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11. U3menenust ynpyrou cuibl OpykuHbl 10 mpu cMENIEHUH MUKPOMETpPA MPUBOIUT K
HAKJIOHY MOHTQXHOW paMKH | OTHOCHUTEIbHO KOHUYECKOTO MEPEKUMA 2 B BEPTUKAIIBHOM

IINTIOCKOCTH, HCpHCHI{HK}’HﬂpHOﬁ OCH MasATHHKA.

Pucynoxk 64 - MakeT HaKJIOHOMEpa ¢ yCTPOHCTBAMH (POTOIIEKTPUIECKON PETUCTPALIH U
oInpe/esIeHHs MacIuTada 3amucH ¢ MOMOILBIO YIIPYTOM CHJIbl KBAPLIEBOW MIPYKUHBI.

[{ena neneHus OTCYETHOTO YCTPOMCTBA MUKPOMETPA B CEK. IyTM HAKJIOHA paMKh |
OTpeJeNsieTCsl MPU STAJOHMPOBAHUU HAKJIOHOMEpAa HA HAKJIOHOMEPHOM IUIUTE, YTO
MO3BOJISIET OMPEIETUTh MACIITa0 3alMKuCH B MPOIECCE PETUCTPAIMU HAKIOHOB 3€MHOM
MOBEPXHOCTU. DTUMHU HAKJIOHOMEpaMu ObUIM HCCIEAOBAHBI TEMIEPATYPHbIE HAKIOHBI
MMOCTaMEHTOB Ha rpaBuMerpuueckoil craniuu «Kpacnasa Ilaxpay» [.I. I'pugnes, 1974,
1975a], npoBeneHsl HAOMIOACHUS MPUIUBHBIX HakjIoHOB B O6HuHCKe [[.I'. I'puaHeB u
ap., 1975, 1980a], temneparypusix HakioHoB B HoBocubupcke [[.I'. ['punue u np.,
1982, 1985, 19898], Upkytcke [A.I'. I'puanes u ap., 1987, 1988a, 19896]. C 1985 r. no
HACTOSIIIEE BpEeMsI STUMU HAKJIOHOMEpPAMU PETUCTPUPYIOTCS MPUIMBHBIE HAKIOHBI Ha
cericmoctaniuu «Tamas» U3K CO PAH [[.I'. I'puaaeB u np., 198806, 1989a, 1990;
10.K. CapsrueBa u ap., 1992; B.IO. Tumodees u ap., 1994, 1999].

B 1973 r. HauMHaeTcss HOBBIM 3Tal B COBEPIICHCTBOBAHMHM IMPHUOOPOB ITOTO
kimacca. B OKb HM®3 AH CCCP na 6a3e Obl1 pa3paOOTaH HaKJIOHOMED C
dboroanextpuueckon peructpanueit [FO.J. bynanwxe, JI.I'. 'punues u ap., 1975, 1981;
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JA.I'. I'punues, FO.JI. bynanxke, 1974]. B 1974 r. u WU3roToOBI€H OJIWH KOMILIEKT
OMBITHOTO 00pa3iia ATOro HakJIoHOMepa, nosyuusiiero mudpp HK-1.

B kauecTtBe pErMCTPUPYIOLIETO YCTPOMCTBA 31ECHh HCHOJIB30BAJICSA IITATHBIN
peructparop rpapumerpa CKI'-M [JI.I'. I'puanes, 19906]. HaknonoMep ObLT BBITIOTHEH

B FEPMETUYHOM KOPITyCE.

Pucynoxk 65 - [IpuHnunuanbHas cxeMa KBaplieBOi YyBCTBUTEIbHON CUCTEMBI,
(OTORIEKTPHUECKOTO YCTPOMCTBA U YCTPONCTBA STANIOHNPOBaHHs HakiIoHoMepa HK-1.

KoHCcTpyKkiusi 4yBCTBUTENBHONM CHCTEMBI HAKJIOHOMEpPA MPUBEICHA HA PUCYHKE
65. B moHTaxxHOM paMmke | Ha HUTIX 2 MOABELIEH MAsATHUK 3 ¢ 3epkanoM 4. CBeTOBOMU
MOTOK JIaMIIbl 5 OCBETUTENA, OTpaxkasicb OT 3epkana 4, ¢okycupyercs Ha
muddepennmansHoM  dotodniemente 6. B mens  QorosneMeHTa  MOAKIIOYEH
raabBaHoMmeTp peructparopa 7 rpaBumerpa CKI'-M. YcTpoilcTBO 111 3TaIOHUPOABHUS
HAKJIOHOMEpA MPU MOMOIIY 3JIEKTPOMATHUTHOM CHUJIbI COJIEHOWJIOB COCTOHUT W3 JIBYX
CEpPACYHHUKOB &, )KECTKO 3aKPEIUICHHBIX HA OCHOBAHUM HAKJIOHOMEPA, IBYX COJIEHOUIOB

9, mpUBapeHHBIX K HWXKHEW YacTH paMKM | CUMMETPUYHO OTHOCHUTEIIBHO PAMKH U
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MIEPIEHANKYISIPHO OCH MASITHUKA, ITyJbTa ynpasieHus 10 u koHnyeckoro nepexxnma 13.
Y CTpOUCTBO 715 ATAJIOHUPOBAHKS HAKIOHOMEPA MPU TOMOILLHU YIIPYTOM CHJIBI COCTOUT U3
KBapueBou mnpyxuHbl 11, Mmukpomerpa 12 u mepexuma 13. OnvH KOHEN KBapLEBOU
npyXuHbl 11, pacronoxeHHON MEPIEHANKYISIPHO OCU MASTHHKA, IPUBAPEH K HUKHEU
4acTh paMKu 1, BTOpOW coequHeH ¢ MUKpoMmeTpoMm 12. MoHrtaxkHas pamka | npwu
oMo nepexuma 13 u Brynku 14 ckpersieHa ¢ OCHOBaHHEM HAKJIOHOMEPA.

[Ipy mnomomm 3TOro0 HakKJIOHOMEpa B MWTONbHE ONBITHO-METOIUYECKON
skcnieaunuu Ud3 AH CCCP B OOHHMHCKE OBIJIO MCCIE0OBAHO BIMSHHE aTMOC(EPHOTO
JABJICHUS Ha IMOKAa3aHUA JKECTKO I'eépMETU3MPOBAHHOTO HakioHoMmepa [.I'. I'punneB u
ap., 1975] u nokazano, uro OGapuueckue KOd(PPUIMEHTH HAKIOHOMEPOB JOCTUTAIH
0,01 cek. nyru/mMbap. Ha pucynke 66a npuBeieHbl KpUBbIE MOKa3aHUI HAKIIOHOMEPOB U
6aporpada 3a nepuona ¢ 6 4 08.04 1o 6 u 13.04.1974 r., KOTOpBIE CBUAETEILCTBYIOT O
BIMSIHUM W3MEHEHUU aTMOC(EepHOro AaBIEHUS Ha IMOKa3aHUs Te€PMETU3UPOBAHHBIX
HAKJIOHOMEPOB.

C uenpl0  ompeneneHus — BIMUSHUS ~— aTMOC(epHOro  JaBJleHUST  Ha
HETrepMETHU3UPOBAHHBIE HAKIIOHOMEPHI YCTAHOBJIEHHBIE B IITOJIbHE HAKJIOHOMEPHI ObLIH
pasrepMmetu3upoBanbl. Ha pucynke 660 npuBeeHbl KPUBbIE MOKa3aHUN HAKIIOHOMEPOB
u Oaporpada 3a nepuona ¢ 6 9 25.05 mo 6 4 29.05.1974 r. Ilepenaasl atmochepHOTO
JaBJIEHWs 3a OTOT IMepuoa ObUIM TOTO K€ TMOpsAAKa, YTO U B ONBITE C
FEPMETU3UPOBAHHBIMA  HAKJIOHOMEpPAMHM, OJHAKO UWX BIHMSHHAE Ha TOKa3aHUA
HaKJIOHOMEPOB MaJio 3aMETHO.

CretyeT OTMETHTB, YTO BCE HAKIOHOMEPHI PETUCTPUPYIOT HNPHUINBHBIE HAKJIOHBI.
3HaUUTENbHBIA  Apeid)  HyJIbIYHKTa  HAKJIOHOMEPOB, MO-BUJIUMOMY,  BBI3BaH
MEXaHMYECKUM BO3JICHCTBMEM Ha HAKJIOHOMEPHI BO BpeMsl UX pasrepMmerusanuu. OTkas
OT TEepPMETH3alMi HAKIOHOMEPOB MOXET IMO3BOJINTh 3HAYUTEIIBHO YIPOCTUTH HX
KOHCTPYKLHUIO.

PacdeTsl mOKa3bIBalOT, YTO UCKAXKEHUS PA3rePMETU3UPOBAHHBIX HAKIIOHOMEPOB 32
cyeT Bapualui arMoc(hepHOro JaBieHus He MOryT ObITh Oosbie 0,01 m-cek. gyru/mbap
[A.I'. I'punneB u ap., 1975]. Ognako mpu pasrepMeTH3ANNN HAKJIOHOMEP HEOOXOIMMO

CHA0XaTh YCTPOMUCTBOM, MPEIOXPAHSIIONINM OT MPOHUKHOBEHUS BJIard BHYTPb MpUOOpa.
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HpI/I 9TOM CJICAYCT YYHUTHLIBATH BO3MOIKHOC BOSI[G?ICTBHC BUXPCBLIX ITIOTOKOB BO3yXa Ha

MasTHHUK IprOopa Mpyu U3MEHEHUSX aTMOC(EpHOTo JaBICHUSI.

./‘ a 'r\
. / \ 1 agae' 2
\ F\

IZO MCeK. IyTu

IIO mbBap

25 26 27 286 Mapm 1974 1.

Pucynok 66 - [loka3aHus repMeTU3MPOBaHHBIX HAKJIOHOMEPOB (a) U pa3repMeTU3UPOBAHHBIX
(6) makmornomepoB u Gaporpada.

B xBapueBoM Hakinonomepe HK-2 Oblia nperycMoTpeHa JOMOJHUTEIbHAS KaMepa,
FePMETUYHO COEJMHEHHAsi ¢ KOPITyCOM HAKJIIOHOMEpa U COOOIIAIONIAsCs ¢ BHYTPEHHUM
00BbEMOM KOpIyca MOCpPeACTBOM oTBepcTus auamerpoMm 10 mMM. BHyTpeHHuit oobem
kamepbl coctaBisger 0,1 BHyTpeHHEro oObema KOpIlyca HaKJIOHOMEpa, ITHO KaMephl
M3roTOBJIECHO W3 3jacthuHor pe3unbl [JI.I'. I'punnes, 1990a]. Ilpum momomm 3TOrO
HaKJIOHOMEpPA MPOBOAWIMCH UCCIEAOBAHUS IMHAMUKHU 3€MHOM MOBEPXHOCTH B ['apme ¢
IIEeTIbI0 TIOMCKA MpeIBecTHUKOB 3emuetpsicenuid [.I°. 'puanes u ap., 1991, 1992a,06].

KoHcTpyknmss ugyBcTBHTENBHOM cucTeMbl HakiaoHoMepa HK-2 mpuBenena Ha
pucynke 67. Ha kBapueBoMm cTepkHE 1, KECTKO CKpEIUIEHHBIM C OCHOBaHUEM
HaKJIOHOMEpA, MpPU IMOMOIIM KOHMYECKOIO IMEpeKnMa 2 3aKpEIUICH BEPXHUM KOHEIl

MOHTQXHOW paMKHU 3, B KOTOPOM Ha HUTAX 4, 5 moaBemeH MasTHUK 6 ¢ 3epkaiiom 7. C
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HIDKHUM KOHILIOM PaMKH 3 CBSI3aH OJAWH KOHEI MPYKHUHBI 8, BTOPOM KOHEL KOTOpPOU

CBSI3aH C MUKPOMETPOM 9.

Pucynok 67 - Haknonomep HK-2.

Ha u3BecTHOM paccTtosHuM OT 3epkana 7 u nuddepeHunaibHoro GoTod3ieMeHTa
15 pa3menieHo MOMOJHUTENbHOE 3epKaiio 10, KeCTKO 3aKperuieHHOE Ha BEPTUKAIBHO
pacnosioxxernHoit ocu 11. C ocbro 11 KecTKko CBA3aH OJWH KOHEL MOBOPOTHOTO pblyara
12 u3BeCTHON NMHBI, BTOPOW KOHEI] KOTOPOro CBsizaH ¢ MukpomerpoM 13. CBeToBOU
MOTOK ocBeTutens 14, mocienoBaTenbHO OTpaxasch oT 3epkana 7 u 10, dokycupyercs
B cpeaHel yactu auddepeHnuaibHoro GotodaeMenTa 15, B ienb KOTOporo moaKII0YeH
peructparop 16. Beenenue B koHCTpyKIMt0 HakioHoMepa HK-2 moBopoTHOrO 3epkaia
10 ¢ ocero 11, peryara 12 m mukpomerpa 13 mo3BoisieT ONpeneisTh MPUBEICHHYIO
JUIMHY MasiTHHWKa, MaciTad 3amnucu, KodPpGUIUEHT (HOTOIIEKTPUUECKOTO YCUIICHUS U
CTAOMIBHOCTH YYBCTBUTEIHHOCTH ()OTODIEKTPUUECKOTO YCTPOICTBA.

Jlns ynpaBnenust MukpomeTrpamu HakigoHomepa HK-2 6wutio paspaborano
YCTPOMCTBO JUCTAHIIMOHHOTO YyIpPaBJIEHUS U ONpeAesieHHs Maciitada 3aIlucu

HaksioHomepa [JI.I'. I'punnes, 1980, 1981a].
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UccnenoBanusi  KBaplEBBIX HAKIOHOMEPOB TPU  Pa3IMYHBIX  MEPUOJAX
COOCTBEHHBIX KOJ€OaHUNW WX MAATHUKOB I[IOKa3ald, YTO YBEJIHMYEHHE MEpHOJia
COOCTBEHHBIX KOJI€OaHUN MasiTHUKA HE MPUBOAUT K JIpely HYyJIbITYHKTa HAKJIOHOMEDA.
DTO MO3BOJSIET MPOBOAUTH HAOIIOACHUS! MPUIMBHBIX HAKIOHOB 3€MHOU MOBEPXHOCTHU
npu OOJNBIIMX MEpUOJaX COOCTBEHHBIX KOJeOaHWW MasTHHKA HakjioHoMmepa. OaHako
npu OOJBIIUX MEepUoaax KojieOaHUM MasTHUKA YTOJ MEXIY OChIO BpallleHUs MasTHUKA
U OTBECHOW JMHUEW OYEHb Mall, TO3TOMY HAKJIOHBI 36MHON MOBEPXHOCTH B a3UMYTe
OCH MasiTHUKa OyAyT IPUBOAUTH K 3HAYUTEIbHBIM U3MEHEHUSIM MEePUOJia COOCTBEHHBIX
KoJie0aHU MasTHHKAa M, CJEJO0BaTeJbHO, K HM3MEHEHUI0 Maciutada 3alucu
HakKJIOHOMepa. Bocrnonb3yeMcsi U3BECTHBIM BBIPAXKEHUEM JUIsl MEpUoJia COOCTBEHHBIX

kosieOanuii masTHuka [I1. Mensxuop, 1968]:

gsin(c+A)

rae n=3.14159....; | —npuBeneHHas JMHA MasTHUKA, CM; g — YCKOPEHUE CUIIBI
2 . .
TspKecTH, 981 cMm/c”; ¢« — yrosl MeXIy OChI0 BpAIllCHUS MasTHUKA U OTBECHOU JTMHUEH; A
— K03 (PULIMEHT, 3aBUCAILUN OT YIPYTOil CHJIbI HUTEH MOJBECa MasATHHUKA.

[Ipumem  sin(v +A) = X, Torma T =2r.l/gx . YduTBIBas, d4YTO yTJIOBas

YyBCTBUTEIBHOCTh HAKJIIOHOMEpA MPOMOPIMOHATIbHA T2, paccyutacM H3MEHCHHUE
YyBCTBHMTENLHOCTU (AK) HAaKIOHOMEpa, Kak OTHOLIEHWe T,]/T), MasATHHKA B
NpUpALICHUSIX JJI1 NPUBEACHHON IIMHBI MasiTHUKA =7 cm (MastHuk II. Menbxuopa),
pa3nuuHbIX X U u3MeHeHud X oT 0.04 cek. nyru (ABOWHAs aMIUVIMTyAA MPUIMBHOIO
HAKJIOHA 3€MHOM MOBEPXHOCTH) A0 1—2 cek. Ayru (ABOWHAs aMIUIUTY1a TEMIIEpaTypPHBIX
HaKJIOHOB Ha riyouHe 1-1.5 M oT 3eMHOM MOBEPXHOCTH). Pe3ynbTaThl 3TUX pacueToB
npuBeAeHbl B Tabnuie 3, U3 KOTOPOM BHUIHO, YTO CYTOYHBIE HW3MEHEHUS
YYBCTBUTEJIBHOCTH HAKJIIOHOMEPOB, HMEIOIIUX MEpPHOJ]] COOCTBEHHBIX KOJeOaHU
MasTHUKOB 151, 108 u 76 ¢ TONBKO 3a CUET NMPUIMBHBIX HAKJIOHOB B a3UMYTE OCH

MasiTHUKA HaKJIoHOMepa MoryT gocturats 17; 0,8 u 0,4 %, cOOTBETCTBEHHO.
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Tabmuua 3. - CyTouHble UW3MEHEHHMS UYYBCTBUTEJIBHOCTH HAKJIOHOMEpA W3-3a

MMPHUJIIMBHBIX W TCMIICPATYPHBIX HAKJIIOHOB B A3UMYTC OCH MAajATHHUKA IIPHU PA3JIMYHBIX X

/

T? =4n® —
gx
AK = Ty 100%
X T2, ¢ T, c T, .,
CEK. IyT1 pan. 10°
2,56 12,41 22699,536 150,664 —
3,00 14,54 19376,226 139,191 17,164
3,56 17,26 16321,046 127,754 39,081
4,56 22,11 12740,898 112,876 78,163
5,00 24,24 11621,338 107,802 —
5,04 24,44 11526,238 107,360 0,825
6,00 29,09 9683,783 98,406 20,008
7,00 33,94 8299,978 91,104 40,016
10,00 48,48 5810,669 76,228 —
10,04 48,68 5786,796 76,071 0,412
11,00 53,33 5282,228 72,679 10,004
12,00 58,18 4841,891 69,584 20,008
250,00 1212,02 232,423 15,245 —
250,04 1212,22 232,385 15,244 0,016
251,00 1216,87 231,496 15,215 0,400
252,00 1221,72 230,578 15,185 0,800
580,00 2811,89 100,182 10,009 —
580,04 281222 100,175 10,008 0,007
581,00 2816,74 100,010 10,000 0,172
582,00 2821,59 99,838 9,992 0,345
900,00 4363,29 64,562 8,035 —
900,04 4363,49 64,559 8,035 0,005
901,00 4368,14 64,490 8,030 0,112
902,00 4372,99 64,418 8,026 0,224
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1600,00 7756,96 36,361 6,026 —
1600,04 7757,16 36,315 6,026 0,003
1601,00 7761,81 36,293 6,024 0,063
1602,00 7766,66 36,271 6,022 0,124
850,00 4120,88 68,359 8,268 339,98

Pucynoxk 68 - Hakimonomep co ctabuan3upoBaHHBIM NEPHUOIOM COOCTBEHHBIX KOJICOaHNN
MasiTHUKA.

CyTO4yHBIE W3MEHEHHS YYBCTBUTEJIBHOCTM JTHUX HAKJIOHOMEPOB 33 CUET
TEMIIEPATYPHBIX HAKJIOHOB B a3UMYTE OCH MAasITHUKA HAKJIOHOMEPA MOTYT JOCTUTATh /8,
40 u 20 %, cooTBeTCTBEHHO. PacyeTsl MOKa3bIBAIOT, YTO K pe3yJibTaTaM HaOJIOJACHHU,
MOJIYYEHHBIM MPY MTOMOIIHU JUTHHHOTIEPUOAHBIX HAKIOHOMEPOB, HEOOXOJIMMO OTHOCUTBHCS
C YY4E€TOM BO3MOXHBIX UCKAKCHUM 32 CUET HAKJIOHOB B a3MMYTE OCH MAasiTHUKA KaK IMpHU
UCCJIEOBAHUM  MPWIMBHBIX HAKJIOHOB, TaK MW TMpU TOUCKE MPEJBECTHUKOB
3EeMJICTPSICEHHUI.

Haksionomepsl ¢ nepuosamMu COOCTBEHHBIX KOJIEOAHUNW MAasiITHUKOB OT 6 10 15c
MMEIOT CYTOYHBIE M3MEHEHHS YYBCTBUTEIBHOCTH 33 CUET HAKJIOHOB B a3UMyTE OCHU
MasiTHUKa Ha OJIMH—]IBAa TMOPSJKAa MEHbIIEe, YeM H3MEHEHUs YYBCTBUTEIbHOCTH

AJIMHHOIICPHUOAHBIX HAKJIIOHOMCPOB.
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Ksapuessie Hakiionomepsl HK npu peructpannui NpuauBHBIX HAKIOHOB MMEIOT
nepuoJibl COOCTBEHHBIX KoJjieOaHUN MadaTHHKOB mpsaka 10c. CyTouHble HW3MEHEHUs
YyBCTBUTEJIHLHOCTH HAKJIOHOMEpA 3a CUET MPUIMBHBIX HAKJIOHOB B a3UMYyTE OCH
masTHuka He mnpeBblmaroT 0,007 %, a u3MEHEHusT 4YyBCTBUTEJIBHOCTH 34 CYET
TeMIEpaTypHbIX HAKJIOHOB He Oosiee 0,345 %. I[lpu peructpanuu HaKJIOHOB 3€MHOM
MOBEPXHOCTU C LIEJIbIO MOMCKA MPEABECTHUKOB 3eMieTpsiceHui HakiaoHoMepam HK
3a/1aeTcs epuoJi COOCTBEHHBIX KOJeOaHUil MasiTHUKA He OoJiee 6C, MOATOMY U3MEHEHUS
YyBCTBUTEJIBHOCTH 32 CUET TEMIIEPATypPHBIX HAKJIOHOB B a3UMYTE€ OCHU MasiTHUKA Ha
rinyoune 1-1,5 m He Gosee 0,124 %.

TouHOCTh HaOMIOAEHUN B 3HAUUTEIBHOMN CTENEHU ONpPEAEIIIeTCs] CTAOMIBHOCTHIO
nepuojia cOOCTBEHHBIX KojeOaHuili masTHUKA. [1o3TOMy mpencraBiisieT HECOMHEHHBIN
UHTEpeC pa3paboTKa KOHCTPYKLHMH HaKJIOHOMEpa, O0eCleyuBaroliel CTaOMIbHOCTh
nepuoga COOCTBEHHBIX KojeOaHui MasiTHUKa. OJgHa ©3 TaKUX KOHCTPYKIHMA
HakJgoHOMepa Obuta paspadorana J[.I'. I'pumneBsim [[.I'. I'pumneB u ap., 19800].
KoHcTpyknust 3TOro HakJIoHOMEpa IMoKa3aHa Ha pucyHke 68. HakinoHomep comepkut
YYBCTBUTEJIBHYIO CHCTEMY, COCTOSIIYIO M3 PaMKH HojBeca 1, B KOTOpOH Ha yNpyrux
HUTSX 2, 3 TOABENIEH MAasTHUK 4 ¢ METAJUIMYECKUM HPKPAHOM 5, B KOTOPOM BBITIOJIHEHO
MPSIMOYTOJIbHOE OTBEPCTUE O; JAOMOJHUTENbHYIO PaMKy 7 € JABYMSI TOPU3OHTAJIbHBIMU
(8, 9) u nByms BeptukaibHbiMu (10, 11), pacrnonoxeHHbIMU B OJHOM BEPTUKAIBHOU
IJIOCKOCTA YIOPYTHUMHM HUTSIMH, Ha KOTOPBIX IOJBEIICH BEPXHHUI KOHEI paMku 1;
BTYJKY 12, B KOTOpPOH JKE€CTKO 3aKpeIuleHa pamka 7; MpoTuBoBec 13, cocTosmui us3
pplyara, >KECTKO CKPEIUIEHHOTO C HIDKHMM KOHIIOM paMKu 1, MeTajuinuecKkoit
pe3b00BOM BTYJIKM, HAaCaKEHHOW Ha pblYar M JBYX METAIUIMYECKHX TaeK, KOTOPHIC
MOTYT CMeELIaThCA MO PEe3b00BOM BTYJIKE; (HOTOIIEKTPUUYECKU IMpeodOpa3oBaTelib,
cocTrosAmnii wu3 cBeroauona 14 mnpsMoyronbHOro otBepctuss 6 »dKkpaHa S5 wu
muddepennmansaoro QgorosneMenta 15; peructparop 16, NOAKIIOYEHHBIA K
¢otoanementy 15. KoOHCTpyKIuss  4YyBCTBUTEIBHOM  CHCTEMBI  HAaKJIOHOMEpa
otHocutenbHO HUTeH 8, 9 u 10, 11 mpeacrasisier coO0M BEpTUKAIBHBIA MasiTHUK, [IEHTP
TSKECTH KOTOPOro Bcerjga OyJeT HaXOAMWTCS B BEPTHKAIBHOM IUIOCKOCTH, MPOXOASILEH

yepes HATH 8, 9. Hutm 8, 9 mo3BOMSIOT 3TOMy MasATHHMKY BpamaTbCsi TOJIBKO B
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BEPTUKAJILHON TMJIOCKOCTH, MNapajuIeIbHOW OCH MasTHHKA YYBCTBUTEIBHOU CHUCTEMBI
HakinoHoMmepa. Hutm 10, 11 cHumaroT ¢ Huted 8§, 9 ckanpIBalOIIME HArpy3KH,
CO37laBa€Mbl€ KOHCTPYKIIMEW UYYyBCTBUTEIILHOM CHCTEMbl HAKJIOHOMEpPAa U HCKIIOYAIOT
BO3MOXKHOCTh OOphiBa HHUTEH 8, 9 BO BpeMsl TPaHCIOPTUPOBKH HAKIOHOMEpA.
CwMmelieHreM raek NpoTMBOBeca 13 MOXKHO H3MEHUTH MOJIOKEHUE IEHTpA TSHKECTH
KOHCTPYKIIMM YYBCTBUTEJIIBHOW CHUCTEMBbI HAKJIOHOMEpPA, Yol MEXKIYy BEPTUKAIBIO U
OCBIO BpAIllCHUs] MAsITHUKA YyBCTBUTEIILHON CUCTEMBI, T.€. 33J1aTh MEPUO]] COOCTBEHHBIX
KoJeOaHuil MasTHUKA (Y4yBCTBUTEIBHOCTh HakioHOMepa). Brynmka 12 kectko
COEIMHSIETCS C OCHOBaHHEM MPpHOOpa (Ha YepTeke He MOKa3aHo).

[Ipn HakOHAX 3€MHOM MOBEPXHOCTH B a3UMyT€ OCH MAaATHUKA Yrod MEXIY
OTBECHOM JIMHUEW U OChIO BpAIlEHUS] MasiTHUKA YYBCTBUTEIBHOW CHUCTEMBI OCTAaeTCs
HEU3MEHHBIM, TaK KaK paMKa ToJBeca MasTHUKA OTKIOHAETCS Ha BEIUYUHY,
COOTBETCTBYIOIIYI0 HAKJIOHY 3€MHON TOBEPXHOCTU B JaHHOM a3umyte. llepuon
COOCTBEHHBIX KOJIEOAHMN MasATHHKAa OCTaeTCi IMpPU ITOM MOCTOSHHBIM, a
CJIeI0BATEIbHO, U UYBCTBUTEILHOCTh HAKJIOHOMEPA TaKkKe OyIET MOCTOSHHOM.

HcnbiTanus 3TOro HakJIOHOMEpa MPOBOAMINCH HAa TPAaBUMETPUUYECKOW CTaHIUU
«Kpacnas Ilaxpay NP3 AH CCCP. IIpubop ycTaHaBiuBajicsi Ha HAKJIOHOMEPHYIO
IUIUTY, TNpU TEpuoAe COOCTBEHHBIX KoJe0aHUWN MasTHUKA HakJIoHoMmepa 15 ¢

3a/laBaJINCh HAKJIOHBI IJIMTHI B a3UMYTE€ OCH MAasATHUKA HAKJIOHOMEpA HA YIJbI 3, OO

+10 wmun. nyru. [lpu 3ToM ompenensauch NEpPUOABl COOCTBEHHBIX KOJeOaHUU
MasTHHUKA. CIeayeT OTMETUTD, YTO YIOJI HAKJIIOHA TJIUTHI IPY UCIIBITAHUN HAKJIOHOMEpa
3a/aBajcs, Mo KpaHeW Mepe, Ha JBa Mopsaka OOJbIIe TeMIEPaTypHBIX U Ha YEThIPE
nopsiika OOJIbIlIe TPUIUBHBIX HAKIOHOB 3E€MHOM MMOBEPXHOCTU. Pe3ynbTaThl 3THX
UCIIBITAHUM MPUBEJEHBI B TaOIHIIE 4.

Kak BugHO M3 TaOnMIBl, TPU HAKIOHE OCHOBAHMS HAKIOHOMEpa B a3UMyTE OCH

MasiTHUKa Ha yrisl ¢, A0 =10 MUH. Ayru nepuoj cOOCTBEHHBIX KOJIEOaHU MasTHUKA

OCTaEeTCsl MOCTOSIHHBIM C TOYHOCTBIO OMPE/IEIICHUS €r0 IPU MTOMOIIU CEKYHIOMEDPA.

B u3BecTHBIX HAKJIOHOMEpPAX MPU HAKIOHE OCHOBAaHMS MpUOOpa B a3UMyTE OCHU
MasTHUKAa Ha +250 ceK. Iyru 4yBCTBUTEIBHOCTh HAKIOHOMEpa crajga Obl OECKOHEUHO
OOnpIION, a TMpuU HAKJIOHE OCHOBaHUSA HakJoHomepa Ha —600 cek. nyru
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YyBCTBUTEIHLHOCTh YMEHBIIIIOCH OB B 3,4 pa3a 1Mo CPaBHEHHUIO C YyBCTBUTEIHHOCTHIO
HaKJIOHOMEpa, NEepuoja KojebaHWi MasTHHKAa KOTOpOro paBeH 15 ¢ (tabmuma 3,

TIOCTICAHSS CTPOKA).

Tabnuua 4. - Pe3ynpraTel onpenenenus T nIpu pa3InyHbIX ¢, .

Yo, CEK. IyTH T, c Yo, CEK. OyTHU T, c
0 14.95 0 14.96
+ 200 14.94 - 200 14.95
+ 400 14.97 - 400 14.95
+ 600 14.93 - 600 14.94

Takum 00pa3om, onucaHHash KOHCTPYKIMS HAKIIOHOMEpPA 00ECTIEUMBAET BHICOKYIO
CTaOMJILHOCTh TIEpHOJa COOCTBEHHBIX KOJEOaHWM MasTHUKA, a CJIEI0BAaTeIbHO, U
CTaOMJIBHOCTh YyBCTBUTEIHLHOCTH HAKJIOHOMEDA.

YcerpolicTBa sl 3TaJOHUPOBAHUA TPABUMETPA W HAKJIOHOMEpA IMPHU MOMOLIU
CMEIIICHUS LIEHTpa TSKECTH MAaATHUKA HENPUMEHHMBbI B CIIy4ae TOPU30HTAJIbHBIX
MAasITHUKOB, TaK KAaK OTKJIOHEHHE MAasTHUKA MPHU CMEUICHUU €Tr0 LEHTpPa TSKECTH Ha
HEU3MEHHOE PACCTOSHHE OYJIET MOCTOSHHBIM MPU PA3IUYHBIX MEPUOAAX COOCTBEHHBIX
Kojie0aHuil MasiTHUKA. TeM He MeHee, U TOPU3OHTAIbHbIE MASTHUKU MOXKHO
ATAJOHUPOBATh CMEIICHUEM IIEHTpa TSKECTH, HO B JAaHHOM CcCllydyae HEOOXOJMMO
CMEIIATh HE LIEHTP TSHKECTU MASITHHUKA, & LEHTP TSKECTH PAMKHU IMOJBECA MAasTHUKA.
Onna U3 Takux KOHCTPYKIMK OblIa pazpaboTaHa u ucnbiTana aBTopoM [J.I. I'puanes,
19810, 1985].

Ha pucynke 69 npexacraBiieHa cxema HAKIOHOMEpA C YCTPOMCTBOM ISl €TO
ATAIOHUPOBAHUS NIPU MOMOIIHM CMEIICHUS LIEHTPA TSHKECTH PAMKH IOJBECA MASITHHUKA.
K ocHoBanuio | HakioHOMEpa MpHU MNOMOMIIM JBYX KOHUYECKHX IMEPEKUMOB 2, 3
Kpenurcsl pamka 4 moaBeca MasTHUKAa 5 HakioHoMepa. K HmwkHeMy KOoHIy pamku 4
AKECTKO KPEMUTCS paMKa 6 ¢ ynpyruMH HUTSAMH 7, 8 mapajuielbHO Oocu MasTHUKa 5. Ha
HUTSX 7, 8 MEPHIEHAMKYISIPHO OCH MAasATHUKA MOABEUIEH NEpPMETUYHBIA Kanmwuisip 9 B
1eHTpe ero macc. B kammuisipe 9 pasmenieH Metaummdeckuil mapuk 10. Ha koHmax

Kanwusipa 9 3akperieHsl aBa  crepxkHs 11, 12 U3 MarHuTtHOro Marepuana,
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pacrnonoxkeHHble BepTukanbHO. [Io ocu crepxuei 11, 12 pacnonoxens! conenonast 13,
14, xecTKO CBsSI3aHHBIE C OCHOBaHHMEM HakioHoMmepa. CoseHouanl 13, 14 coenuHeHsbI ¢
MyJITOM yIpaBieHus 15.

YerpoiictBo pabotaet cienyromum odpazoM. Ha 1-2¢ mogaetcst anexkTpudecKkuit
TOK B COJIEHOWJ, B CTOPOHY KOTOPOIO HEOOXOJUMO CMECTUTh IIApUK B KamWJUIApE.
CrepxeHb BTSATMBAaETCS B  COJEHOWJ, TMpPU OTOM KANWIUISP HAKJIOHAETCS B
MPOTUBOIIOJIOKHYI0 HA4YaJIbHOMY TOJIOKEHHUIO CTOPOHY M IIAPHK IEPEKAThIBACTCA
Ipyroil KoHel Kamwuisipa. M XOTs 3MEKTpUYECKUN TOK BBIKIIOYAETCS, KAMWLISAP IMOA
BO3JICUCTBHEM IIIApUKA OCTAETCA B TOM € IMOJIOKEHUHU, OOECleuuBas TEM CaMbIM

CMCHICHUC HIapHKa Ha ITOCTOSAHHYIO BCIIMYUHY.

Pucynok 69 -YcTpoicTBO Jisi 3TAIOHUPOBAHUS HAKJIOHOMEPA CMEILIEHUEM IIEHTpa Macc
MOHTQXHOM PaMKH.

HpI/I CMCIICHNHN IIapHuKa HM3MCHACTCA IIOJIOKCHHC LCHTPAa MACC paMKH IIOJABECA
MasTHHKA, 9TO IIPUBOJUT K €C HAKJIOHY. Hakmon PaMKH BbI3BIBACT CMCIIICHUC MAsATHHKA, a
CJICAOBATCIbHO, W CMCIICHHUC 3allMCh Ha PCTrUCTPOIpaMMce. Ilo BenuumHe CMeENICHUS
3allMC Ha PCTUCTPOraMMce, 3HAd BCIMYMHY HAKJIOHA paMKW IIoABECA MAsATHHKA
HAKJIOHOMEpaA, 3a/laBACMYI0 CMCHICHUECM IIIapuKa U3 OJHOI'O B I[pyTOﬁ KOHCI KaIlWJIJrsIpa,

OIpCaACIIAIOT MacmTad 3ammcu HAKJIOHOMCpaA. BGJ’II/I‘II/IHY HAKJIOHa paMKH I10ABECa
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MAasATHHKA, 33JaBAEMYI0 CMEIICHUEM IIapUKA, ONPEACIISIIOT MIPU MTOMOIIN BBICOKOTOYHOM
HAaKJIOHOMEPHOW TUIMTHL. JTa BEJMYMHA HAKJIOHAa OyJeT 3aBUCETh OT KECTKOCTH
KOHUYECKHX TMEPEKUMOB, JUIMHBI PAMKH MOABECA HAKIIOHOMEpPA, Beca IIapuKa U JJIMHBI
Kanwuisipa. Tak Kak 3JEKTpUYECKUA TOK B LEMb COJICHOW 1A MOJAETCs Bcero Ha 1-2 ¢, 1o
TEMIEPATYPHBIA PEXKUM HAKIIOHOMEpPA HE MU3MEHHTCS, a CIEAOBATEIbHO, HE BOSHUKHYT
TEeMIIEpaTypHblE MCKaXXEHUS B TMOKa3aHUSIX HAKJIOHOMEpa MpU KaduOpOBKE Maciitada
3anucu. He TpeOyercs BbICOKasi CTaOMIBHOCTh JJIEKTPUUECKOTO TOKA, MOJAABAEMOTO B
LIETIb COJICHOW/IA, YTEUYKU TOKA B IIEMU COJICHOUAA TAKKE HECYIIECTBEHHBI.

Ha rpaBumerpuueckoii crtanuuu «Kpachas Ilaxpay NP3 AH CCCP Obuin
W3rOTOBJIEHBI JIBa KBAapILEBBIX HAKJIOHOMEPA C ONMUCAHHBIM YCTPOWCTBOM IS
ATAJIOHUPOBAaHUs. BennunHbl HAKIOHOB PaMOK MOJBECA MAaATHUKOB HAKIOHOMEPOB

BCJIICACTBUC CMCHICHU IMAPUKOB B KallMJIJIAPax COCTAaBUJIN:

y, =0,1530+0,0001 cek. nyru; g, =0,0831+0,0001 cek. ayru.

TouHOCTP oOmpeneneHrus] BEIWYMHBI HAKJIOHA paMKH I[IOJIBECA MAasTHUKA
HAKJIOHOMEpA OYE€Hb BBICOKAS U JUMHUTHUPYETCS TOYHOCTBEO OTCUETOB MO MHUKPOMETPY
HAKJIOHOMEPHOW IUINTHI ¥ IIKAJIE UHAUKATOPHOI'O pErHUCcTpaTopa.

Hakmonomep  A.E.  OctpoBckoro [1961] wumeer  ycTpoHcTBO s
AJIEKTPOMArHUTHOTO YIIPABJIEHUS W 3TAJOHUPOBAHMS, COCTOSIIIEE M3 JBYX KaTyIIEK
MEIHOTO TMPOBOJA, CKPEIUICHHBIX C MAasSTHUKOM, OJHA W3 KOTOPBIX CIYXKUT A
MPUBEICHUS] MasiTHUKA B pabouee MOJIOKEHHE, BTOpasi — /I ONpeesieHus] MaciiTada
3amrcH HaKJIoHOMepa. KaTymiku pa3MenieHsl B MoJie HOCTOSSHHOTO MAarHUTa.

J.I'. TI'punneBbiM Obul pa3pabOTaH W HUCHBITAH KBAPIEBbI HAKIOHOMED,
VIPaBICHHE W  JTAJIOHUPOBAHUE  KOTOPOrO  MPOMU3BOJATCA  MPU  MOMOIIH
ANIEKTPOMArHUTHOM CWIIbL. [IpuHIMNHANBHAS CXemMa 3TOr0 HAaKJIOHOMEpa IMPUBEICHA Ha
pucysnke 70. B pamke 1, KECTKO CKpEIUIEHHOW C OCHOBAaHHMEM HAKJIOHOMEpPA, HA YIIPYTUX
HUTAX 2 TOJIBEIICH MAasITHUK 3 ¢ KaTYIIKOW 4 ¥ 3KpaHOM 5 € IPSIMOYTOJIbHBIM OTBEPCTHUEM
o LEHTpy 3KpaHa. C OJHOM CTOPOHBI 3KpaHa CHUMMETPUYHO OTBEPCTUIO HAXOJUTCA

ceronuon 6, ¢ apyrod — nuddepeHnmanbabii PpoTodNIeMeHT 7, B UMb KOTOPOIro
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BKJIIOUEH peructparop 8. C kaTymkoi 4 CBS3aHbl TOKONOABOABI 9, ynmpyrue MOMEHTBI

KOTOPBIX PAaBHBI U HAMPABJIEHBI HABCTPEUY APYT IPYTY.

1

.
-

|
i
i
|
|
|
|
|

Pucynok 70 - HakiioHOMEp C 3JIEKTPOMAarHUTHBIM YIIPaBI€HUEM.

[TocpencTBOM TOKOMOABOAOB KaTyIlIKa COCAWHEHA C IIYJbTOM YIIPABICHUS H
stanoHupoBaHus 10. BHyTpy KaTymku o €€ 0Cu pacroyiOKeH CTEPKHEBOM MOCTOSHHBIN
MarHuT 11. CBeronuon, poTorNEeMEHT U MarHUT MOHTUPYIOTCS Ha KBapleBod pamke 1.
O6moTka KaTymiku 4 COCTOMT M3 MeaHoro nmnpooaa auamerpom 0,05 mwm.
ComnpoTuBIIeHHE KAaTyHIEK ISl TPEX M3TOTOBICHHBIX HAKIIOHOMEPOB cOCTaBWIO 46, 92 n
130 OM, BeTMYMHBI MArHUTHBIX MOMEHTOB MOCTOSIHHBIX MarHWTOB TaK)Xe Pa3IMYIHCh.
DTAJIOHUPOBAHUE TPEX HAKIIOHOMEPOB HA HAKIOHOMEPHOU IUIUTE C LEIIBI0 ONPEACICHUS
UX JJIEKTPOJAMHAMHAYECKUX NOCTOSIHHBIX D, Mano clienyromme pe3ynbTaThl:

@, = 0,2987 £ 0,0012 cex. myrn/ MKA;
@, =0,5568 = 0.0016 cek. myru/ MKA;
@, =0,8271 = 0,0015 cex. nyru/ MKA.

HaxnonomMep npenHa3zHadeH g pErUCTpaliid HAKJIOHOB 3€MHOM MOBEPXHOCTH C
LEJIbI0 BBEJCHHS MOMNMPAaBKM 3a HAKIOHBI B TOKA3aHUS NPUJIMBHBIX T'PAaBUMETPOB,
MOWCKA MPEIBECTHUKOB 3€MJIETPSCEHUM.

DIJIEKTPOMArHUTHOE YIPABICHUE U STAJIOHUPOBAHUE HAKIIOHOMEpPA MPU MOMOIIA

KaTyIlIKH, BaerHJICHHOﬁ Ha MAATHHUKSC HAKJIOHOMCPA, OBLIIO HE JydloiuM pPCUHICHUEM
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BOMPOCA JSTAJIOHUPOBAHMS W YIOPABICHUSA, TAaK KaK IPU TaKOWM KOHCTPYKIUU C
MAsITHUKOM COE€IWHSUIMChH JIBAa YIPYTHX TOKOMOABOAA, KOTOPHIE MOIUIM IPUBECTH K
npeiidy HyIbIyHKTa HakioHoMmepa. B coaBtopctBe ¢ corpynnukamu W3MIMPAHa
Obl1a pa3paboTaHa HOBasi KOHCTPYKIMS HAKJIOHOMEpa, B KOTOPOM MpU MOMOIIH
AJIEKTPOMArHUTHOM CHUJIBl TAaKXK€ MPUMEHSETCA BJIEKTPOMATHUTHOE VYIIPABICHHE W
ATAJIOHUPOBAHUE, OJAHAKO OHA HE TpeOyeT TOKOMOJBOJOB K MAasTHUKY HaKJIOHOMEpA
[B.H. bobpoB u np., 1984]. Konctpykuusi 3Toro HakJIoHOMepa MPUBEICHA Ha PUCYHKE
71. B MOHTa)XHOM paMKe | Ha yIpyrux HUTAX 2, 3 MOABEUIEH TOPU30HTAIBHBIA MasTHUK
4 ¢ 3epkaoM 5 W JAByMS WJACHTUYHBIMH CTEPKHEBBIMH, AHTUNAPATUICIIBHBIMU
MOCTOSIHHBIMM MarHutaMu 6, 7, KECTKO 3aKpEIUICHHbIMH TOPU30HTaJIbHO HA KOHIIE
MaATHHUKA 4 MEPIICHIUKYJISIPHO €r0 OCH B OJJHOM BEPTUKAIBHOMN MNIOCKOCTH HA PACCTOSTHUU

He 6osee 10 MM ApyT OT Apyra.

Pucynok 71 - Hakimonomep ¢ yCTpOMCTBOM YIIPABIICHUS U 3TAJIOHUPOBAHUS

Konmpr Maraura 6 pasMeineHsl B COJCHOMAAX 8, 9, JKECTKO CKPEIUIEHHBIX C
MOHTQ)XHOM paMkoi | TakuMm 00pa3oM, 4TO MPU PA3OMKHYTOM LIEMH OHU COBIAJAIOT C

OCHTpaMu COJICHOHMOIOB, 4 OCb MaArduTra COBIAJAacT C OCbIO COJICHOMAOB. HaKJ'IOHOMep
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COJIEPKUT (POTOANEKTPUUECKUI MpeoOpa3oBaTelb, COCTOAINI 13 ocBeTutens 10, 3epkaa
5 u nuddepenumansHoro ¢dotosnementa 11, MOAKIIOYEHHOrO K peructparopy 12.
Conenouppl 8, 9 MOAKIIOYEHBI K OJIOKY YIPABICHHUSI, COCTOSIIEMY U3 UCTOUHMKA MUTAHUS
13, mepexmrouarenss NOMAPHOCTH 14, marasmHa CONPOTUBIECHUW 15 W 3€pKaabHOTO
MuKpoamiiepMerpa 16. HakimoHomep HE COAEPKUT TOKOMOJBOJOB K UYBCTBUTEIBHOU
CUCTEME, TTOATOMY HCKIIFOYAETCSI BO3MOXKHOCTH Jipeiia HyJIbITyHKTa U 00€CIIeYnBACTCS
JUHEWHOCTh MOoKa3zaHuil mpubdopa. PacctosHue Mexay MarHuTamMu He mpeBocxoauT 10
MM, YTO IMO3BOJISIET UCKJIIOYATh HE TOJIBKO BIIMSIHUE U3MEHEHUN BHEIIHErO MAarHUTHOTO
MOJIs,, HO U U3MEHEHUM TPaJMEHTOB BHEUIHENO MAarHUTHOIO MOJis. Pa3menieHrne KOHIIOB
MarHuTa B CpEJIHEM YacTh COJICHOUJOB OOECIEUYMBAECT JUHEHHYIO CBSI3b MEXKIY
BEJIMYMHOW OTKJIOHEHUSI MAasSTHUKA W BEJIWYMHOM TOKA B ILEMU COJEHOUAOB. OTH
HAaKJIOHOMEpPHl HAIUIM [IMPOKOE MNPHUMEHEHHE B Halled CTpaHe, a TakKke
skciutyaTupyrorcest B benbrun u JlrokcemOypre, kyna J.I. I'punneB Obul mpuriaiieH
Menbxuopom JJisi HW3TFOTOBJIICHUS MPEUU3UOHHBIX KBAPILEBBIX HAKIOHOMEPOB €r0
KOHCTPYKIHHU.

B o1HOW M3 KOHCTPYKIMKA KBAapLEBOIO HAKIOHOMEpPA ISl €r0 ATaJOHUPOBAHUA U
yIpaBlieHUs] ObLIO MPUMEHEHO Mbe3okepamuueckoe ycrpoictso [[.I'. I'punues u np.,
1990]. KoHCTpyKIMsi 3TOr0 HAaKJIOHOMEpa MOKa3aHa Ha PUCYHKE 72. B MOHTaxXHOU
paMmke 1, )KE€CTKO CBSI3aHHOM C OCHOBAaHHEM HAKJIOHOMEpPA MOCPEACTBOM KOHUYECKOIO
nepexknuMa 7, Ha yOpyruX HUTSAX 2, 3 TOABEUIEH TOPU30HTAIBHO PACIOI0KEHHBIN
MasTHUK 4. Ha cB0OOOIHOM KOHIIE MasTHUKA 3aKpeIuieHa TOpPU30HTAIBHO
pacMoJIOKEHHAss METAJUIMYEeCKasl IUJIACTHHA 5 C MPSIMOYTOJBHBIM OTBEPCTHEM 6 MO
LEHTPY TUIACTUHBI J.

C ogHOW CTOPOHBI IUIACTUHBI CHMMETPUYHO OTBEPCTUIO 6 HaXOOUTCS CBETOJIHO
8, ¢ apyroit — muddepenuunansubeiii GporodnemeHT 9. CBetonuon u (HOTORIEMEHT
KECTKO CBSI3aHbl C MOHTaXXHOU pamMKod. CBeToauoa MOAKIOYEH K 00Ky nuTtaHus 10,
BbIXO/ (oTodneMeHTa mnonakiatoueH Kk perucrparopy 11. Co cBOOOJHBIM KOHIIOM
MOHTQ)XHOM pPaMKH >KECTKO CBSI3aH OJWH KOHEI yIpyroro sjaeMeHTa 12, apyrou ero

KOHEI[ CBSA3aH C TOPIIOM CBOOOIHOTO KOHIIA MTb€30KEPaMHUECKOM MIacTUHBI 13.
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Pucynoxk 72 - Haknonomep ¢ mbe30KepaMUIeCKUM OJIOKOM YIPaBICHHS U ATAJIOHUPOBAHUS.

Bropoit  koHenm mmactuHbl 13 KecTKO  3akpemsieH B maze 14
AJIEKTPOU3OSALMOHHON MOHTaxkHOM miatel 15. Ilmara 15 »xecTko 3akperieHa Ha
MOJBW)KHOM TIaCTHUHE 16 yCTpOWCTBa THMNA <JIACTOYKWHA XBOCTa», HEMOABH)KHAS
macTuHa 17 KOTOpPOTO JKECTKO CBsI3aHA C OCHOBAaHHMEM HakjJoHOoMepa. [lepememienue
MOJIBMKHOM TUIACTUHBI 16 OTHOCUTEIBHO HEMOABWXHOW TJIACTUHBI 17 MPOU3BOIUTCSA
MpA MNOMOIIM PEryaupoBOYHOro BHUHTA 18. CTOomopeHuMe NOABMKHOW IIJIACTHHBI B
HEMOJABMKHOW MPOU3BOAUTCS Ipu nomomu BuHTA 19. [lutanume mbe3okepaMuyuecKou
macTuHbl 13 ocymiectBasieTca oT Ojoka nutanust 20 yepe3 AenuTenb HanpsikeHus 21,
nepeKsiryaTeab 22 KOTOPOro 00ecleurBaeT N HaNpsKEHUM Ha Mbe30KepaMUUYeCKOM
wiactuHe 13. B nens nutanus miacTuHbl 13 MOAKIIOYEH KOHTPOJBbHBIA BOJBTMETp 23.
[Ipu momade HaNpsHKEHUS HA MbE30KEPAMUYECKYIO IUIACTUHY €€ JJIMHA U3MEHSAETCS
MPOMOPUHUOHAIBHO BEJIMYMHE MOIABAEMOT0 HAMIPSIKEHUS, YTO NIPUBOJIUT K OTKJIOHEHHIO
paMKH TOJABECA MAaATHUKA HA W3BECTHBIM YroJl « OTHOCUTEIBHO KOHHUYECKOIO

nepexxkuma 7. Ha peructporpamMmMe NporuCXOOUT CABUT 3alIMCH HA BEIMUYUHY Ay . Takum

o0Opasom, ornpeensiercss MaciTad 3anucH B CEK. TyTrU/MM.
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Onna u3 paspaborok JI.I'. I'pumHeBa mO3BOMSET OOECHEYUTH ITOCTOSHCTBO
MPUBEACHHON [IJIMHBI MAasTHUKA HAKJIIOHOMEpa ITyTEM BBEICHHS B YYBCTBUTEIBHYIO
CHUCTEMY YETBHIPEX BEPTUKAIBHBIX COOCHBIX YIIPYTUX HUTEU IO OCH BPALLICHUS MAasSTHUKA
[bapaxoes u ap., 1987]. KoncTpykuus 3Toro HakJIoHOMepa NpuBEJEHa Ha pUCYHKe 73. B
MOHTQXHOW pamMKe | ¢ TEXHOJOTMYECKUMH CTEPKHAMHU 2, 3, )KECTKO CKPEIUICHHOM C
OCHOBAaHHEM HAKJIOHOMEpA, HAa YNOPYrux HUTAX 4, 5 MEJUIBHEPOBCKOrO IMOABECA U
BEPTHUKAJIbHBIX HUTIX 6—9 MOABENIEH TOPU30HTANBHBIN MAasTHUK 10. OgHU KOHIBI HUTEH
6—9 KeCcTKO coeMHEHBI ¢ Kosbliamu 11, 12, npyrue ux KOHUBI — C TEXHOJIOTHYECKUMU
CTEpKHSIMH, & HUTH 7/, 8§ — C MAATHUKOM B TOYKE €r0 MEPECEUCHUSI C OChI0 BpaIllCHUS
uesbHepoBckoro mnojaseca. Kombma 11, 12 pacnosmoxeHsl COOCHO HUTAM 69 u
MEPICHIUKYJSIPHO Ocu MasTHuka. Hutm 4, 5 npoxomsaT depe3 Kojibla IO OCH
BEPTUKAJIHBIX HUTEH U 3aKPEIICHbI HA MAsiTHUKE U MOHTaXHOU paMKe TaKUM 00pa3om,
YTO KX OCh BpallleHUs 00pa3yeT ¢ OChI0 BpallleHUs MasTHHKaA Tymnou yroin. Ha konie
MasiTHUKa B BEPTHUKAJbHOW IUIOCKOCTH 3aKpPEIUIEH CTEepXKEHb 13, HAa BEpXHEW YacTu
KOTOPOTO TMEPINEHANKYISIPHO MAATHUKY >KECTKO 3aKPEIUICHBI JBA aHTHUIIAPAJUICIbHBIX
MOCTOSIHHBIX CTEPKHEBBIX MarHuTa 14 ¢ 0IMHAKOBHIMU MArHUTHBIMU MOMEHTAMH OJIOKa
ATaJOHUPOBAHUA W ympasieHUA. KOHIBI OMHOTO M3 MAarHUTOB PAa3MELICHBI B KECTKO
CBSI3aHHBIX C MOHTQKHOM paMKOU coieHouiax 15 010ka MarHUTHOTO ATAJTOHUPOBAHUS U
ynpasieHus. Llenb coneHOWIOB MOAKIIIOYEHA K IyJbTy ynpasieHus 16. Ha HuwxHEn
4acTU CTEPKHS |3 NEepPHNEeHIUKYISIPHO MAsTHHUKY JKE€CTKO 3aKPEIUIEH METAJUIMYECKUN
sKkpaH 17 ¢ mpsAMOYroibHBIM OTBEpCTHEM 18 MO HEHTPY SKpaHa (POTOAIEKTPUUECKOTO
npeoOpa3oBaressi.

ITo ogHy CTOpPOHY 3KpaHa CHMMETPUYHO OTBEPCTHUIO PACIIONOKEH CBETOauox 19,
nmo gapyryro — guddepenunanbubii - porosnemenT 20 POTORNEKTPUUECKOTO
npeodpazoBarens. CBeroanol U (OTOIIEMEHT MKECTKO 3aKPEIUIEHbl Ha MOHTaKHOM
paMke. Boixoa ¢goToanemenTa noakiaoueH K peructparopy 21. Koncrpykius nojseca
MasiTHUKA 00EeCleuyrnBaeT HEM3MEHHOCTh €r0 MPUBEICHHOW JJIMHBI, YTO CIOCOOCTBYET

IMOBBIIICHUIO TOYHOCTHU U3MCPCHMA.
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Pucynox 73a - Hakimonomep co cTaOuiIn3npoBaHHON MTPUBEACHHON JJIMHON MasTHUKA.

Pucynox 736 - O0mmii Bu1 HAaKJIIOHOMEpa, YCTAaHOBJIICHHOTO Ha mocTaMeHTe Jtaboparopun Nel
CeBepokaBKa3CKoi reo(pu3nIeckoir 00cepBaTOpHH.

B 1982 r. Obln pa3paboTaH HAKJIOHOMEpP C aHaJOrOBO-LIM(POBOIN 3amMUCHIO
nokazanuil. st obecrieuenust HUPpPOBOM 3aMUCH MOKA3aHUN HAKJIOHOMEpA Ha BBIXOJ
¢doTOdNMEMEHTAa  NOAKIIOYAJICA  UU(PPOBOM  BOJBTMETP, CHUTHAI C  KOTOpPOTO
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PETUCTPUPOBANICS AIEKTPUUECKON ympaBisieMOd MaIlIMHKOW B HUdpax. DIEKTpOHHAsS
CXeMa 3TOT0 HakJIOHOMepa moJpoOHOo omucana B padore [[.I'. I'puanes, 3acumos,
1984].

B nacrosimee Bpems HakiioHomepbl cucteMbl J.I'. I'puaHeBa yCcTaHOBIIEHBI HA
MOCTaMeHTax BO Bcex jaboparopusax CeBepokaBKa3CKoM reodru3nueckoi 1adbopaTopuu.
OHu cHaOXeHbl MPEUU3UOHHBIMU yeunuTenassMu u 24-paspsaabimu AL [{udpossie
JaHHBIE TepenaTcs B eHTp cOopa nHopmaruu. [Ipubopsl SABIAIOTCS YHUKAIBHBIMH,
U HX COBEPIICHCTBOBAHHE CBOJUTCA K OOECHEeUeHHI0 TpeOyeMbIX YCIOBHIA
AKCIUTyaTally U METOAUK 3TAIIOHUPOBAHHS.

Cnenyer, opHako, OTMeTUTh, u4TO mnociue pacnaga CCCP kBapuesbie

HAaKJIOHOMCPHLI Y HAC B CTPAHEC HEC OombIIe IIPOU3BOIAATCA.

3.1.1 MeTtoauka u pe3yabTaTbl 3TAJTOHUPOBAHUA HAKJIOHOMEPOB

[Ipu pa3paboTke HaAKIOHOMEPOB HaubOJee CYIIECTBEHHBIM SBIAETCS HX
ATaJOHUpOBaHWE. B TepBBIX KOHCTPYKIHUSX KBapUEBBIX HAKIOHOMEPOB A
yIOpaBlIE€HUSI U ATAJOHUPOBAHUS MPUMEHSUIACH YIpyras Cuia KBapUEBOU MPYKUHBI
[A.I'. I'punues, 0. /1. Bynanxe, 1974]. Ilpu s3ToM cniocoOe 1ieHa JeJIeHUs MUKPOMETpPa
OTCUETHOTO YCTPOMCTBa OIpenensercs B CEeKyHAax Jyru. B mociemyrommx
pa3palboTKax Jyisl TAJIOHUPOBAHUS MPUMEHSIICS CIIOCO0, MPU KOTOPOM YTroJl HAKJIOHA
paMKe MoJiBeca MasTHHKA 3a/1aBajiCsl CMEIIEHUEM ee meHTpa Tskect. [Ipu Takom
croco0e BeJMYMHBI HAKJIOHOB paMku Obuin moctostHHbIMU [J.I. I'pugnes, 19810,
1985]. ¥ HaknoHOMEpOB, B KOTOPBIX JJISl YIIPABJICHUS U STAJIOHUPOBAHUS TPUMEHSAETCS
ANEKTPOAMHAMUYECKAs CUJIa, OTIPEICIISIETCS IIeHa MUKpoaMIiepa B CEKyHAaxX IyTH.

Metonuka STalOHUPOBAHUS HAKIOHOMEPOB ojuHakoBa. Huxke paercs ee
OMMCaHWE MPUMEHUTEILHO K HAKJIOHOMEpaM C JJIEKTPOMArHUTHBIM YCTPOMCTBOM
ATaJOHUPOBAHUS.

HaxnonoMmep ycTaHaBIMBAETCSl Ha XOPOIIIO BHIBEPEHHYIO HAKJIIOHOMEPHYIO IUTUTY
TakuM 00pa3oM, YTOOBI MasITHUK HAKJIOHOMEpa ObUT MapajliesieH OCH BPAIllEHUS [IIUTHI.

B Ocb COJICHOMAOB O0Ka YHOpaBJICHUA W 3TAJIOHHUPOBAHUS IMOAKIIOYAOT MarasvH
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conpoTtuBiieHud P-33, Ha KOTOpPOM 3aJal0T HAYAIBHOE COINPOTHUBIIEHHUE, PABHOE
100000 Om.

OT pa3nuuHbIX OJIOKOB MUTAHUS B IIENb CBETOAMOJIa U COJICHOUJIOB MOJAIOT
HanpspbkeHue nopsaka 2B. B nens (orosneMeHnta Bkio4aroT U(POBON BOJIBTMETP.
BunTaMu 4yBCTBUTENBHOCTH HAKJIOHOMEPY 3aJal0T Mepuoj COOCTBEHHBIX KoJieOaHU
MasiTHUKA TOpsiika 4 ¢ U BUHTOM Jipeiia HAaKITIOHOMEDP BBIBOJIAT B HYJIEBOE MOJIOKEHHE
(Ha (pPOBOM BOJILTMETPE OTCUET JIOJKEH OBITh OKOJIO HYJIs). [lo BonbTMeTpy Oepercs
OTCUeT S;, U HAKJIOHOMEpPHOW IUIMTE 3a/aeTCsl HAKJIOH Ha yrojla, IOPU ATOM Ha
BOJITMETpPE OTCYET OyneT S;. JlJisl UCKItOUeHUS TMHEHHON YacTu Apeiida HyIbIyHKTa
HAaKJIOHOMEpa 3a CYeT HaKJIOHAa 3E€MHOM MOBEPXHOCTH HAKIOHOMEPHYIO IUIUTY
HAKJIOHSIOT Ha Yrojll —a W 10 BOJBTMETPY Oepercst oTcuer S;. BriBonutces cpenHee
M3MEHEeHHe oTcuerta 1o BOJIbBTMETPY [(S,—S;)+H(S,—S5)/2 =AS,. Onpenensiercs
kodpdurnuent K;=AS,/«. Ha marazune conpotusiennii P-33 3amaercs Takas BeITUYHMHA
COMPOTHUBIIEHUS, UYTOOBI HA BOJIBTMETPE OTCUET U3MEHUIICA MPUMEPHO Ha AS; u Oepercs
orcueT S, (ecaum 3HaK OTCYETa Ha BOJBTMETPE H3MEHWICS, HEOOXOIUMO H3MEHUTH
MOJISIPHOCTh TOJKIIFOYEHHS] OJIOKAa MUTAHUS COJICHOUIOB). Iisi MCKIIOYEHUsl JTUHEIHOM
yacTH apeida HyIbIyHKTa HakJIoHOMepa Ha P-33 3agaeTcst HauanbHOE COMPOTUBIICHUE U
M0 BOJBTMETPY Oepercsa orcueT Ss. BbIBOOUTCA cpeiHee H3MEHEHHE OTcueTa IIo
BOJBTMETPY MpU u3MeHeHuu comnpoTtuBieHus Ha P-33 [(S;—S;)+(S4—S5)]/2 =AS,. C
YYETOM BEJIMYHUHBI CONPOTUBIICHUS COJICHOUAOB, U3MEHEHHM CONPOTUBIEHUN HA P-33 u
HaIpspKeHUsT 0JI0KA MUTAHUS COJICHOUIOB OMPENENAeTCsl BeIMYMHA U3MEeHEeHus1 Toka Al
B 1enu cosieHouaoB. Onpenenserca kodpduuneHt K,=S,/Al. Ilomydaem BeanuuHy

AIEKTPOAMHAMHUYECKON MOCTOSTHHOM:

AS, -«
d =K,/K,—2—" Mcek. nyru / MKA.
2/ A, Al y

ITocne MHOI'OKpPAaTHOI'O ITIOBTOPCHHA OIICpalliM BBIBOJUTCA CPCAHCC 3HAYCHHC

BIIEKTPOAUHAMUYECKOU TOCTOSTHHOM.

140



OObuHO pabounii mepuoa COOCTBEHHBIX KoJieOaHMII MasTHHKaA 3anaercsi 4 c.
Ecnmu mo xakuM-mub0 cooOpa)keHHsIM MepHuoJi KoJIeOaHUN MasiTHUKAa HEOOXOAUMO
M3MEHUTh Ha HECKOJBKO CEKYHJ, TO B 3TOM cliydyae HEO0OXOJUMO BHOBBH OMNPENEIUTH
3HAQYEHUE DJICKTPOJAMHAMUYECKOM TMOCTOSHHOM, TaK Kak €€ BeJIU4YrHa TMpH
3HAQYUTENBHBIX M3MEHEHUAX TMepHoJia COOCTBEHHBIX KOJEOAHUNW MAaATHHKA MOXET
n3MeHUuThcs. B Tabnuiie 5 mpuBeAeHBI pe3yJbTaThbl 3TAJIOHUPOBAHUS HAKIOHOMEpPA
HK-1 ¢ anekTpoMarHuTHbIM yIPaBICHHUEM.

Bropoit naknonomep (HK-2), npostanonupoBannsiii Takxke 12.07.1993 r., umen
ANEKTPOJMHAMUYECKYIO mocTosiHHylo  48,681+0,025 (+0,05%) wmcek. ayru/MKA.
Haxnonomepsl Obuin ycTaHoBiieHbl B 1993 1. Ha celicMocTaHiuu «l €EeHIKUK
uHcturyTta «Okeanreopusnka» MUHUCTEPCTBA T€OJOTUU ISl UCCIEAOBAHUS JUHAMUKH
36MHOM NOBEPXHOCTH C ILEJIbI0 IMOMCKA MPEIBECTHUKOB 3emuieTpsceHuid. B 1997 r.
HAKJIOHOMEPHI ObUIM CHOBAa MPO3TAaJTOHUPOBAHBI HA TOM € HAKIOHOMEpHOU miute. Mx
ANEKTPOAMHAMUYECKUE TOCTOSTHHBIE COCTABUIIN:

@, ,= 40,103 + 0,024 mcek. nyru/MKA,
D, =48,766 = 0,017 mcek. tyru/mMKA.

3a 4 roxa sJIeKTpoAMHAMHUYECKas MocTosHHas HakioHoMmepa HK-1 m3menunacek
Ha 0,02 %, naknmonomepa HK-2 — na 0,17 %. DTO CBHAETENBCTBYET O BBICOKOU

CTAaOMJIBHOCTH MOCTOSTHHBIX MAarHUTOB M3 BUKAJIOS.

Tabnuna 5. - Pe3ynbraThl 3TasIoOHHpOoBaHus kBapleBoro HakiaoHomepa HK-1. Tpowunk,

12.07.1993 r.

Comporus-
HaxJio8 mimThI, AS,, AS,, AS{/ o, AS,/AI, D,
nenue P-33,
MCEK. JyTH o MB MB MB/Mmcex. nyru | MB/MKA MCEK. TyTu/ MKA
M
33002.4 100,000
0 108,05 0,0032740
2,500
100,000 110,05 0,131335 40,115
33002.4
0 108,00 0,0032725
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2,500
100,000 109,95 0,131216 40,096
33002,4
0 107,95 0,0032712
2,500
100,000 109,90 0,131156 40,097
33002,4
0 107,90 0,0032695
2,500
100,000 109,95 0,131216 40,133
33002,4
0 107,8 0,0032679
2,500
100,000 109,90 0,131156 40,135
33002,4
0 108,00 0,0032725
2,500
100,000 109,95 0,131216 40,096
33002,4
0 107,95 0,0032710
2,500
100,000 109,90 0,131156 40,097
33002,4
0 107,80 0,0032664
2,500
100,000 109,80 0,131037 40,117
@, =40,111 £ 0,005 (+ 0,01 %) mcek. myru/ MKA

IIpumeuanue: Ilepuon masTHuka 5,3 ¢, conpoTUBIEHHE COJeHOMIOB 13 OM; HampspkeHUE B LIETIH
conenonoB 2,160 B, B niermm cBetoauoaa 2,000 B. Al = 837,9332 MKA.

B 1992 r. coBmectHo ¢ UBMUPAHOM ObLTM U3rOTOBIIEHBI U MPO3TATIOHUPOBAHBI
20 HaKJIOHOMEPOB C MATHUTHBIM yrpaBiieHueM. B 1999 r. 3Tu HakiioHOMEpbI OBLIIN CHOBA
MIPO3TaJOHUPOBAHBI. Pe3ynbTaThl ATAJIOHUPOBAHUS TPUBEACHBI B Ta0IHIIE 6.

Kak BugHO M3 TaOMUIIbI, JNEKTPOAMHAMUYECKUE MTOCTOSIHHBIE 19 HakiIOHOMEPOB
3a 7 JIET OCTAIUCH B MpeJeiaax OMMOOK HEM3MEHHBIMU U JIMIIb Y OJHOTO HAKJIOHOMEpPA
(HK 3-2) nsnexTtpoanHamMuyeckass TOCTOsIHHAs U3MeHujach Ha 8%. OTO MOXKHO
OOBSICHUTH TE€M, 4YTO MarHuThl HakioHoMepa HK 3-2 mepen ycraHoBkoil Obuid

«COCTAPCHBD» HEAOCTATOYHO TIIATCIIBHO.
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Tabnuna 6. - Pe3ynbratsl sTanonupoBanus HakiioHomepoB HK B 1992 1 1999 rr.

Ne @, Mcek. n1yru / MKA Ne @, Mcek. nyru / MKA

npudopa 1992 1. 1999 . npudopa 1992 1. 1999 .

HK 1-1 68,812 0,026 | 68,791+0,054 | HK 6-1 30,485+0,031 | 30,507+0,031
HK 1-2 | 28,367 £0,029 | 28,337+0,024 | HK 6-2 30,335+0,033 | 30,363+0,029
HK 2-1 34,391 0,033 | 34,374+0,029 | HK7-1 32,299+0,028 | 32,307+0,033
HK 2-2 | 30,003 £0,017 | 29,919+0,028 | HK7-2 32,158+0,038 | 32,111+0,035
HK 3-1 30,507+0,033 | 30,490+0,025 | HK8-1 28,801+0,031 | 28,785+0,030
HK 3-2 | 24,225+0,028 | 22,285+0,023 | HK 8-2 35,054+0,033 | 35,008+0,036
HK 4-1 34,785+0,031 | 34,853+0,031 HK 9-1 27,891+0,025 | 27,869+0,026
HK 4-2 | 32,557+0,035 | 32,525+0,029 | HK9-2 25,449+0,029 | 25,457+0,020
HK 5-1 |29,932+0,027 |29,960+0,030 | HK 10-1 30,875+0,035 | 30,887+0,024
HK 5-2 | 27,229+0,029 | 27,201+0,027 | HK10-2 32,373+0,031 | 32,357+0,015

CyliecTByeT HECKOJIBKO  CIIOCOOOB — OMpeAesieHUusi MNpUBEIECHHOU

l: TeopeTruecKuii pacueT, Croco0 BEPTUKATIBLHOTO B CIIOCO0 TOPU30HTATIBHOTO MasTHHKA.
[Ipu wucmonb30BaHUM TEOPETHUECKOTO pacdeTa HEOOXOAMMO 3HATh OOIIMKA MOMEHT
WHEPIUU MasiTHUKA OTHOCUTEIBHO €ro OCH, KOTOpBI TpyHHO omnpeaenuts. l[lpu
ompeneneHUH | crmocoOoOM BEPTHKAJIBHOTO MasSTHHKA OCh BpAIlCHHS MasTHHUKA

pasmeniaeTca  ropu3oHTanbHO. (OJHAKO 111  OCHOBHBIX THUIIOB  KOHCTPYKIHUN

TOPU30HTAIBHBIX MasITHUKOB Pa3MeIEHNEe OCH BpAIlleHHs] B TOPU3OHTAIBHOM MIIOCKOCTH
HeBO3MOKHO. [ToaTomy | 00BIUHO OmpesensaeTcs cnocoOOM rOpPU30HTAIBHOIO MasiTHUKA,
pyu KOTOpoM monb3yroTcs BeipaxkeHuem [E.B. Casapenckui, J[.II. Kupnoc, 1955, c.

S517]:

g T12T22
4r® T} =T/

(51 _52)9

rone T,,T, — OCpHOIbI COOCTBEHHBIX KojecOaHMI MasTHHKA IJIs1 YIJIOB HAKJIOHA

OCH BpalllCHW MAasITHUKA OTHOCHUTCIIbHO OTBECA ¢, U ¢, , COOTBETCTBCHHO.
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I'pugueBeim  JI.I. mpemnokeH cmoco® ompeaeneHus | mnpu  moMouu
MUKPOMETPUYECKOTO YCTPOMCTBA, TMO3BOJISIONIETO IPOU3BOJIUTH TOYHBIA 3aMmep
CMEIIIEHUsI CBETOBOTO OJIMKa 3epKajia MasiTHUKA B IMJIOCKOCTH MPUEMHHUKA MPU HAKIIOHE
ocHoBaHus Mmasatauka [[.I'. ['punnes, 19756, 1978]. Ilosicaum criocod omnpenenenus |
JUTSL CTy4asi TOPU30OHTAIBHOTO MasiTHUKA C (DOTORIEKTPUUECKON CUCTEMON perucTpaluu
ero nokazanuii. Ha pucynke 74 uzoOpakeHa (OTOIJIEKTpUYECKas CXeMa MasiTHUKA.
CBeTOBOM TOTOK JIaMIbl OCBeTUTENsA JI, oTpaxkasch MOCIEIOBATEILHO OT 3€pKaja
MasTHHKa A, TOBOPOTHOrO 3epkajia B, momagaeT Ha JETUTENbHYIO TIpaHb
muddepennnansaoro dorosnementa C. B niens ¢oTodeMeHTa BKIIIOUEH ralbBaHOMETP
G c unpukatopHoit mikanoi WM. TloBopoTtHoe 3epkasio B cHaGxkeno psruarom /i,

CMENIEHUE KOTOPOTOo 00€CIeUYnBAECTCSI MUKPOMETPUYECKUM BUHTOM M.

{o4

Pucynok 74 - CxemMa (hOTO37EKTPUUECKOTO YCTPONCTBA MasTHUKA.

IlyctTe B HaydanpHbII MOMEHT CBETOBOM IIOTOK Haxogutrcsi B Touke C
(doTOorIEeMEHTa, MPU 3TOM OTCUET HAMHAMKATOPHOM IIKaJle raJlbBaHOMETpPA paBeH S.
IIpy HakjIOHE OCHOBaHMS MAaATHUKA B INIOCKOCTH, MNEPHEHAUKYISAPHOM ILIEUy

MasjdTHHUKA, HA YIOJ 3y MAasATHHUK OTKIIOHHUTCA Ha YIOJI 6, n CBETOBOM IMOTOK CMECTHUTCS

nmo Qorosnementy B Touky C;. Ilpu 53TOoM cBeTOBOM OJMK WHIUKATOPHOTO
raJbBaHOMETPA CMECTUTCS B TOUKY S| HIKaJIbl. BennurHa cMEneHns: CBETOBOr0 MOTOKa

1o ()OTORIEMEHTY:

2(AB + BC)g ¥

2 >

cC, =

! In
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rae AB+BC — onTruueckoe miedo MasiTHHUKA; CC , = BC tg 8, TorAa:

_2(AB +BC)gy

cc, = - = BCtgf-

In

CMecTUM CBETOBOM MOTOK MHUKPOMETPEHHBIM BHHTOM MO (DOTORIEMEHTY B
HMCXOJHOE MOJIOKEHUE, MPHU ITOM OTCUET MO WHAMKATOPHOW IIKAJIE TaJIbBAHOMETpA

HOJDKCH CMCCTUTLBCA B TOYKY S. MHKpOMGTpCHHBIfI BUHT CMCCTHUTCA M3 TOYKH I[ B

DD ,
TOuKy /[ ,, IOBOPOTHOE 3€pKalo pa3BepHETCs Ha yron d: d = arctg Pk

OueBuaHO,

DD
B = 2d = 2arct L,
f & 25

C yueToM (IIPUBEICHHBIX BbIIIIE COOTHOIICHUI Oy/1IeM UMETH:

2(AB + BC DD
(+—2)g1// = BC tg(Zarctg BDl )

In

O6o3HauuM AB =q,BC =b,BD =c, DD, =AS. YuurbiBas, 4Tt0 S  He

- A
npeBocxoauT 1°, mepenumiem Beipakenue (18): w =p —S, OTKYyJa:
c

| - cla + b)gy
bASn *

2
i [ = Aﬂ,rﬂe
AS

_ c(a + b)g

A
A7’b

B tabnuiie 7 npuBeneHsl pe3yabTaThl onpeaeieHus | 1syMs cnoco0amu.
Kak BugHO M3 TaOMUIIBI, TOYHOCTH OMpeaeNeHus | MpeaIoKeHHBIM CIIOCOO0M

BBIIIIC, YEM CII0CO00OM IrOPHU30HTAJIbHOI'O MasATHHKA.
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Tabnumna 7. - Pe3ynbratsl onpeaeneHus L.

Crioco6 ropu30HTATBFHOTO MasiTHUKA Cnioco6, npeanoxennsiit [.I'puaHeBsiM

Ty, ¢ Ty, ¢ A, pan. 1, cMm T, c ), pan AS, cm 1, cMm
3,98 4,24 0,0010 3,30 2,92 0,000125 | 0,0387 3,93
3,98 4,20 0,0010 3,86 2,92 0,000125 | 0,0388 3,92
7,00 7,52 0,0005 4,44 2,92 0,000200 | 0,594 4,04
6,52 7,00 0,0005 3,86 2,92 0,000200 | 0,0596 4,03
1p=3,86+0,20 cm 1p=3,98+0,03 cm

B Tabnume 8 gaHbl CpaBHUTENIbHBIE XAPAKTEPUCTUKU HU3BECTHBIX U
pa3pabOTaHHBIX aBTOPOM HAKJIOHOMEPOB.

Kak BuaHO u3 TaOnuIbl, TEXHUYECKHE XapaKTEPUCTUKH HAKIOHOMEPOB,
pazpadotannbix JI.I'. I'puHEeBbIM HE HMKE TEXHUYECKHX XAPAKTEPUCTUK U3BECTHBIX
HaKJIOHOMEPOB.

B mnacrosimiee Bpemsi Ha mnoctameHTax (CeBepOKaBKa3CKOM Treopu3ndecKon
o0cepBaTOpUM YCTAaHOBJIEHBI JBE IMOCIEIHUE MOJU(PUKAIMU HAKIOHOMEPOB CHUCTEMBI
J.I'. I'puaneBa (pucyHok 75, 76 u 77), koTropsie GYHKIIMOHUPYIOT yxke Oosiee 12 ner.
Moaudukanuss  He  Kacajgach  BOCIPUHUMAIOIIMX  KBapIlEBBIX  AJEMEHTOB
(IlembHEpOBCKMX  MasTHHKOB). B mpomecce  momubukammu YCY  Obuin
YCOBEPIICHCTBOBAHbl YCUJIUTENbHbIE OJOKM W CHUCTEMbl pErucTpanud UUQppPOBOi
uH(popmMaruu.

Takum o00pa3oM, HEKOTOpOE YCIOKHEHUE KOHCTPYKIMM TOPU3OHTAIBHOTO
MasiTHUKA 3a CYET TOBOPOTHOIO 3€pKalia BIOJHE OMPaBIaHHO.

[locnegHee 3ameyaHue B TMOJHOM MeEpEe OTHOCUTCS M COBEPIICHCTBOBAHUIO

MarHUTOBApHAIMOHHBIX cucTeM YCVY.
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Tabmuua 8. - TexHnuecKre XapaKTepUCTUKH HAKIIOHOMEPOB.

Haxnonomep
ITapamerp
I'punueBa OcTpoBcKoro Menbxuopa

[Tepron coOCTBEHHBIX
konebanmii MmastHuka | 1-80 ¢ 4-6¢ 1-80 ¢
YyBCTBUTEIBHOCTD 0,0001 cex. nyru/mB 0,001cexk.nyru/mMB 0,001cek.nyru/mMB
Crnoco6 kanuOpoBKU | DIEKTPOMAarHUTHBIM, OnexkrpoMarHuTHed | [TonnsaTHUKOM,

MBE303JICKTPUUECKUH, nepopMHUpPYEMBIM

CMEIICHUEM IICHTPA PTYTBIO

TSOHKECTH paMKH TO/IBeca

CUCTEMBI, YIIPYTOil CUIION

MPYKUHBI
DneKkTpoarHa- 0,02-0,04

1 cek. nyru/MKA —

MHUYECKasi IOCTOSIHHAS | CeK. IyTU/MKA
Jnana3oH nu3smMepeHus +20 cek. 1yru +20 cek. 1yru -
Crioco0 peructparuu | AHaJIOTOBast AmnanoroBas

1 uugpoBas U uugpoBas -
Bec 2 Kr 15 kr 6 Kr
["aGaputsr 100x100 MM 300x300 MM 300x300x300 MM

Pucynok 75 - Pabounit Moment. Hactpoiika HakiioHOMepa B 1aboparopun Ha 40 nukere.
Jlabopatopus Ne 2. Buna BHyTpeHHEE YCTPOHCTBO U CTPYKTypa KBapLEBOI 4yBCTBUTEIbHOU
CUCTEMBI.
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Pucynok 76 - Pabounii MomeHT. JlokTop Texunueckux Hayk I'puanes J[.I'. (cnpaBa) u qokTop
texHndecknx Hayk Cooucesud JI.E. (cieBa) BRICTABISIOT MPEIM3NOHHBIA HAKJIIOHOMED HA
O6eToHHOM mocTameHTe B Jtaboparopun Ne2 CeBepoKaBKa3CKOM reopu3ndecKoi
oOcepBaropun. Temmeparypa Bo3ayxa B OJA3EMHOI BBIpYOKe, TA€ pa3MelieHa J1adbopaTopus,
cTaOuIbHAS U COCTABIISIET 38,20C.

3.2 HyTl/I COBEPIICHCTBOBAHUA MArHUTOBapuallMOHHBIX I/IH(l)OpMaIII/IOHHO-

N3UCPUTEITbHBIX CUCTEM

['oBOops O myTsAX COBEpPUICHCTBOBAHUS MAarHUTOBAPUMALMOHHBIX CHCTEM, MBI
JNOJDKHBI OTMETHTb, 4YTO CerofgHs B Poccum yke co30aH HE MMEKIMN MHPOBBIX
aHaIoroBreo pu3vMuecKuid KoMIJae K c «Ouar-1».

- T'eoduznuecknii kommuiekc «Ouar-1» COCTOUT U3 MIECTH BBICOKOUYBCTBUTEIbHBIX
uupposeix cranuuii GI-MTS-1 npoussonctea CII0® U3MUPAH (pucynok 77).
Croumoctsb kax ot ctanuuu 450,0 TeIC. pyOeil.

- Hcnonb3yercss HOBbIM MAacCUBHBIA MeTOA HazeMHOW YHY mMarHuTHOM nokanuu
JUIS  ONPENENICHUs] MECTOIOJIOKEHHUsT HMCTOYHMKOB YHY 3iexkTpoMarHUTHBIX
BO3MYLIEHUH U OOHApy>KEHUsT KpaTKOCPOYHBIX  MPEJBECTHUKOB CHIIBHBIX
3eMJICTPSACEHU.

- H3mepstoTcss BapuanMM MarHUTHOTO MOJS M TEJUIypUYECKHX TOKOB B YHY

4 o
nuamnazone (107 — 10 T'u), a Takxe ceiicMuyeckue KojaeOaHUs OJTHOBPEMEHHO B

148



JBYX IIyHKTax Ha 36MHOM MOBEPXHOCTH, Pa3HECEHHBIX Ha paccrosgHue 50 — 150
KM.

- B xaxgom mnyHkTe wucnonpdyrorcss Tpu yctaHoBKH GI-MTS-1 (MarHuTHBIM
IpaIMEHTOMETP), Pa3HECEHHBIX Ha paccTosiHue 2 — 10 KM U u3Mepsiolme
Bapuallid MarHUTHOTO MOJIs, TEJTYpPUUECKUE TOKUA U CEHCMUYECKHUE KOJIeOaHusl.

- Her ananmoroB B MHUPOBOM IPAaKTHUKE, HMEIOTCA TOJIBKO IPEIBAPUTEIbHBIC

Hay4HbIe pa3padboTku (Poccus, SAnonus).

4

Pucynoxk 77 — Ludposas
BbICOKOUYBcTBUTENbHasICTaHIUI GIMTS-1,
1 — briok maruuTHBIX AaTYUKOB (MS),
2 —IMudporoe ycrpoiictBo (MTS-R) mis
3aIUCH U XPaHEHUS MarHUTHBIX,
TEJTYPUYECKHUX U CEHCMHUYECKUX TaHHBIX,
3 — brok ananoroBsix punsTpoB (AF),
4 — Kabenp, csa3piBaromuii MS u MTS-R
2 onoku, 5 — GPS anTenHna, 6 - Kabenn,
cBs3biBatomii MTS-R n akkymymnsitop 12V,
7 — Komnaxr ¢uami-kapra

3.2.1 Haznauenue MHGOPMAUMOHHO-U3MEPUTEIbHON CHUCTEMbI: MATHUTHASA
JIOKALMS HCTOYHUKOB aHOMAJbHBIX YHY 3j1eKTPOMArHUTHBIX BO3MYUIEHUI,

BO3HHKAKOIIIUX B CceiliCMOAKTHBHbIX 30HaX nmepea CHIbBHbIMHA 3EMJICTPACCHUAMHA

Poccuiickumu  yuyeHBIMH ~ aHOMallbHble  yibTpaHuzkodacToTHeie  (YHUY)
ANEKTPOMArHUTHBIE  W3JIy4YeHUss ObutM  oOHapyxkeHbl (corpyaHukamu  CIIOD
N3MUPAH) eme B 1988 r. nepen CnuTakckum 3eMIIETpSICEHHEM M 3aTeM B ['py3un
(Paga, 1991 r.). HdanbHeiue wucclenoBaHus B celicMoakTuBHBIX 30Hax CIIIA wu
Snonuu moaTBepAWIM BO3HUKHOBeHHE aHOMaibHbIX YHY wuznyuennit (F = 0,001 —
10 I'n) mepen CMIIBHBIMU 3€MIIETPSICEHUAMH. DTU U3TYUYEHHsS] BOZHUKAIOT B TUTOC(hEpe
3eMIu B OKPECTHOCTH OYIylIero 3eMIIETPSCEHUSI M CBsI3aHbl C aKTUBU3AllUEH
TEKTOHHUYECKHUX MPOLIECCOB U NOABEMOM Marmal.
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Pe3ynbprarel, mNOMy4YeHHBIE B TMOCIECAHEE JACCATHIETHE POCCUUCKUMHU YUYEHBIMU,
MO3BOJIMJIA  CO3/1aTh  CIEIHUAJIbHYI0  BBICOKOUYBCTBUTEIBHYIO  T'€O(PU3UUYECKYIO
anmapartypy W Hay4HbIE METOJbI ISl JOKALMU YAAJICHHBIX JIOKAIBHBIX MCTOYHHUKOB
YHUY s51eKTpoOMarauTHEIX U31y4YE€HHH (B TOM YKCIIE€ U MO JHOM MOPSI), BOZHUKAIOIIHNX B
CEHCMOAKTUBHOM 30HE 3aJI0JTr0 A0 MEPBOro CEMCMHUYECKOro TOJuKa. TakuM oOpaszom,
CO3JIaHbl  TMPEANOCBUIKKM  JUIsi  ONpeAeNieHUusT palioHa  SHUIleHTpa  OyIylIero
3emyIeTpsiceHUs Ha pacctossHuu g0 100 KM OT MyHKTa HAOMIOAEHUS U A
ucrnoas3oBanus YHY 351eKTpOMarHuTHRIX MPEIBECTHUKOB B IEJISIX KPATKOCPOYHOTO (32
1-60 cyTok) mporHo3a CuUIbHBIX (MarHutyga M>5 OamnoB mo mkaine Puxtepa)
3eMIIeTpsICEHUNA. Pe3ynbTaThl 3TUX HCCIEIOBaHUN OMyOJIMKOBAHBI B 3apyOEKHBIX U
OTEYECTBEHHBIX HAYYHBIX U3JAHUSX.

Hauunas ¢ 1998 r. reodpusmueckne komrmuiekcbi MVC-3DS (HoBast Bepcust
GI-MTS-1), paspaborannbie B CII0O® HU3MUPAH, ycranoBiensl B SAnoHuu ans
COBMECTHBIX HCCIIEIOBAaHUM JIOKaJdbHbIX YHY BIEeKTpOMarHUTHBIX BO3MYILIECHUU,
BO3HUKAIOLIUX B 04aroBOi 30HE OYIyIIEr0 CUILHOTO 3€MJICTPSICEHMUS.

B nacrosiiee Bpemsi paboTa crienraibHOM cetu nudpoBsix craniuii GI-MTS-1 B
SnoHMM  NOANEpPKUBAECTCA  POCCUUCKHMHM  QITOPUTMAMHU W IPOTPAMMHBIM
oOecnieueHueM. Bce nanHble o Bapuanusix Tpex marHuTHeix (H, D, Z) u aByx
anexktpuueckux (Ex, Ey) KOMIOHEHT Ha MAarHUTHBIX TPaJUEHTHBIX YCTaHOBKaX,
PACIIONOKEHHBIX B IByX TOYKAX (CXEMaTUYHO MyHKTHI 1, 2 Ha puc.l) U pa3HECEHHBIX Ha
paccrosiune 140 kM mepenaroTcs B LEHTp cOopa sl omnepaTUBHOM 00pabOTKH
nH(pOpMaIKU B peaJbHOM MaciiTabe BpeMEHHU.

JIns  onpeneneHruss MECTOMOJIOKEHUS AKTUBHOM 30HBI MPEACTOSUIET0 CHIBHOTO
3emuieTpsicenus (M>5) ucnonb3yercs opuruHaibHbiil Metos Y HU MarauTHo# jgokanuw,
pazpabotannbpiii B CII60 U3MUPAH. B 2000 - 2002 r. CoBMeCTHO C STOHCKUMH
KOJUUIEraMu OBbUIM TMOJy4YE€HBI MEPBBIE MOJIOKUTEIbHBIE PE3YJbTaThl HCIOJIb30BaHUS
poccuiickoil ammapaTypbl M Hay4dHbIX MeTOAuK (pucyHok 78). Panee ycrtaHoBka
MarHuTHOUW Jokaruu B YHY numanazone (reodusmueckuit komruieke «QOuar-1») B

TEUEHUH HECKOJIbKUX JIET HCIOJIb30BANICS B CcyOaBpopalibHOW 30He Poccuu mis
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M3YUYCHHS TUHAMUKU MOHOC(HEPHBIX TOKOBBIX CUCTEM, OTBETCTBEHHBIX 32 BO3MYIICHUS
MAarHUTHOTO MOJISI 3EMJIN.

Texnonorus u coznanHas yuensiMu CI1600 UBMUPAH ynukansHas anmnapartypa,
napameTpbl KOTOPOW HE HMMEIOT MHUPOBBIX AHAJIOIOB, IOKAa3bIBAIOT, YTO M CErOJHS
Poccus B paccMatpuBaemoii 00,1aCTH HAXOUTCS Ha MEPEAOBBIX MO3UITUSX.

NHpopmManmoHHO-U3MEPHUTENIbHAS CHCTEMA TAKOro Kjacca Morja Obl 3aMEHUTh
HEKOTOpBIE ycTapenine mpudopsl B Jadoparopusix CeBepokaBKa3Ckol reou3nyeckoi
o0cepBaTOpHUH MPH YCIOBUU BBIJECICHHS AOMOJIHUTEIBHOIO (PUHAHCUPOBAHUS B 00BbEME
3800,0 TeIC. pyOneit (TpuMHIIIMOHA BOCEMBCOT ThICSY pyOJieil) Ha 3aKyNKYy, YCTAHOBKY
U TOAKIIOYEeHHEe K  enuHod  uHopmammonHot — cucreme — «lludposbix
BbICOKOUYBCTBUTENbHAsA cTaHius GI-MTS-1». B 3akmtoueHrne nmpuBeAeM pe3ybTaThl
HaOJII0/ICHUM, MOJY4YEHHBIX MPU MPOBEICHUH POCCUUCKUMH YUYEHBIMU MPOTHO3HBIX

HUCclIe0BaHuil B SITTOHUN.

Herowmm Y H'Y reonar AENTHEIN BO3MY H{EHTT Henrp chopa

JAHHELX

OLIEHT]
HeTowEkT v HY
B OTMY LI(eHINT

Pucynok 78 - [ToBenenue Benmmuun rpaaueHToB (Gg, Gz) u HanpaBieHui (a30BBIX CKOPOCTEH
(Vg, Vz) YHY reomaruutHbix Bapuaiuii B nojgoce yactot F = 0,1 — 0,3 ['1; 10 u Bo Bpems
ceficmoakTuBHOro niepuoza. Anonusd, 2000 r. 3gech TPEyroIbHUKN — MArHUTHBIE CTAHLUHY,
Pa3HECEHHBIE Ha PACCTOSIHUE 2-5 KM, pacCTOSHUE MeX Ay rpynnamu ctanuuii (1 u 2) — 50 —

150 xm; KpacHble TuHUYM — BEKTOpa IpaAeHTOB aHOMaIbHbIX Y HU MarHuTHBIX BO3MYIIEHUI,

BBIYMCIICHHBIE HA KaKJ0U I'PYIIIE CTAaHLIHM.
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Takum oOpa3zoM, Ha cerogHsa B Poccum pa3zpaboTaH NPUHIUIIAAIBLHO HOBBIN
KJIacC HUH(POPMAIMOHHO-U3MEPUTENBHBIX CUCTEM, KOTOpPbIE MPHU HUX YCTAHOBKE Ha
noctaMeHTax (CeBepokaBKa3CKoW reodu3nyeckol 1abopaTOpuu IMO3BOJISIT BECTH
BBICOKOTOYHBII MOHUTOPHUHT CEIICMUYECKUX COOBITUI Ha Bcel TeppuTopun 3emun. [Ipu
ATOM Pa3BUTHE COOTBETCTBYIOLIETO MPOrPpaMMHOIO MPOJYKTa MO3BOJUT B OJMKaiiiiee
BpeMsl IIPOTHO3UPOBATh HE TOJBKO BpPEMsi, HO U MECTO OyAYIIEero KaTacCTpOPUUIECKOro
CEHCMUYECKOTO COOBITHS.

CeromHsi peuieHHe S5TOM BaXXKHOM TOCYyAapCTBEHHOW MPOOJIEMBI CIIEPKUBAET
TOJBKO OTPaHUYEHHOE (PMHAHCUPOBAHUE KaK (DyHIaMEHTAIbHBIX, TaK U MPUKIATHBIX

UCCJIEI0BAHMI B 3TOM 00JaCTH HAYKH.
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Pucynok 79 - [loBenenue Benmunn rpagueHToB (Gg, Gz) u HanpaBiieHn (Ha30BBIX CKOPOCTEH

(Vg, Vz) YHY reomaruutHbix Bapuainuii B nojgoce yactoT F = 0.1 — 0.3 ['t; 10 u Bo Bpems
ceiicMoakTuBHOTrO niepuoAa. Anonus, 2000 r.
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I'maBa 4 MHN3rorosieHne padoyero MakKeTra CTaHIMH, oOecnedYUBaIOUIe
BblJleJIEHHE TNPOTHOCTHYECKOH TreOMArHMTHOW HMHpoOpMauMM U NPOBEepPKa ero
padorocnocodonoctu B coctape KI'@UUC KBI'Y. Ilposeaenue pador 1o

o0ecre4eHNI0 eIMHCTBA U I0CTOBEPHOCTH U3MepeHuil

B xonme 2009 roma m B mepBoM kBaptaiie 2010 roma ycunusa KOJUIEKTHBA
UCIIOJTHUTENEH ObLTH COCPEIOTOUYEHBI HA  TPUMEHEHUU COBPEMEHHBIX
AKCIEPUMEHTANIbHBIX METOJOB U TEOPETUYECKUX TOAXOJOB, HCIOJIb3YEMbIX B
(¢u3nyeckoil  BYJKAHOJIOTMHU, JJISI  pEIIeHHs 3aJad  MHOTOMAapaMeTPUUECKOTO
MOHUTOPUHTA aKTUBHBIX BYJKAaHOB Ha 0a3e CO3JaHUsI HOBBIX TEXHOJIOTUH H
CIEUAIU3UPOBAHHBIX allapaTypHBIX KOMILIEKCOB.

PaGouass rpymnma mnpucTynuia K CO3JaHUI0 pabodero MakeTa CTaHIUU,
oOecrieunBarONIel BbIJICICHUE MPOTHOCTUYECKOW TE€OMArHUTHOW uHMOpManuu B
pailioHe DIbOPYCCKOTO BYJIKAHUUYECKOTO IHeHTpa. OJHako, 371eCh B MEPBYIO OYEpelb,
HE00X0IMMO ObLIO OoJsiee IIyOOKO MOHSTH CaMU T€O(PU3HUYECKUE MPOIIECCHI, KOTOPHIE
Pa3BUBAIOTCS BHYTPHU BYJIKAHUYECKON MMOCTPOWKH BYJIKAHOB LEHTpaidbHOro tuma. C
ATOH 1LENbI0 Mbl MCIOJIb30BAJIA JaHHBIE WCCIEIOBAHUM, MOJYYEHHbIE MPU U3YUYECHUU

MarMaTH4eCKON MUTAIOIIEN CUCTEMBI BYJIKaHOB KITFOUEBCKOW IPYyIIIIBI.

. : '\ ' L o
S ) o T AR
it (poto C.A.DenoToBa).
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Pucynox 80 - BepunHHblil kparep BysikaHa KiroueBcko
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4.1 CeiicMu4HOCTb B paiioHe KiiroueBckoi rpynnbl ByJIKaHOB

KnroueBckasi rpynmna ByJIKAHOB, Haxonasuiascs Ha Kamuarke B CEBEpHOM 4acTu
Kypuno-KamMuatrckoro ByJIKaHHYECKOIO IMOsica, SIBISETCS OJTHUM U3 HauOoJiee MOITHBIX
BYJIKAHHYECKHX LIEHTPOB MHpa. B Trpymme HECKOJIbKO AEHUCTBYIOIIMX BYJIKAHOB:
0a3a’bTOBBIA CTpaTOBYJNKaH KIilOueBCKOM - KpynHEHIIM JeHCTBYIOIIMU BYJIKaH
EBpazuu, anne3utoBbiii BynkaH be3pimsiHHbIN, [lnockuit TonmbGaumk C BepIIMHHOM
KaJIbJIepOd TaBalickoro tuma, TonbaunHCKasi 30Ha NUIAKOBBIX KOHYCOB M TPEIIMHHBIX
W3BEPIKEHNN, BYJIKAH Y IIIKOBCKHUU.

B mpomecce mnpoBeaeHuss HMCCIAEAOBAaHUU  BBIOJIHEHO  0000lIEHHE U
CUCTEeMAaTHU3allMs 3HAHUHN 0 TITyOMHHOM cTpoeHuU KIlroueBCKOM rpynibl ByJIKaHOB.

Bospact KitoueBckoil rpynmbl — HECKOJIBKO COT ThICAY JeT, 00béM 6500 KM
Pacxon marm KitoueBckoii rpynmbl ByikaHoB (KI'B) ne uzmenwics 3a nocineanue S50
TBIC. JIET.

Bynkan Kimouesckoif (pucynox 80) m3Bepraer B cpemsem 60*10° t/rox
0azanbToB. OJHUM M3 IJaBHBIX HampaBieHul ucciaenoBanuil KI'B saBisiorcsa nzyuenue
MEXAaHU3Ma BYJIKAHMYECKOW JESITEIbHOCTH M CBOMCTB MarMaTH4eCKOW MNUTAOUIEH
cucrembl KI'B u ee BynkanoB. O1o oaHa wu3 (yHIAMEHTAIBHBIX MpoOieM
BYJIKAHOJIOTMM HapsAAy C BOIIPOCAMHU METPOJIOTUH U T€OXUMUMU.

['myOuHHOE CTpOoeHHME W MarMaTUYeCKHEe OdYaru I0J] BYJKaHaAMU H3Yy4aroTcCs
METOJJaMU T€O0JIOTUU U TeodU3UKH, a CBOMCTBA MArMaTHYECKUX MUTAIOIINX CUCTEM,
MEXaHHU3M U3BEP>KEHUM U CBSI3aHHBIE C HUMHU MPOLIECCHl U3Yy4at0OTCsl, TIABHBIM 00pa3oM,
METOJIAMU BYJIKAHOJIOTUH, CECMOJIOTHH U T€OAE3HH.

[Ton KiroueBCKMM ByJIKaHOM OOHapy»e€Ha aHOMallbHasi, MOYTH BEpPTUKAJIbHAs
cT0JI0000pa3Has 30HA TMOMEPEUYHHKOM 2 KM, MOJHUMArOMascs ¢ rayOouHsl 50 KM.
BepositHo, 3T0 M ecthb rmaBHbIM «marmMoBom» KI'B. 3emuas kopa mnoxg KI'B
HapaIlIMBAETCS CHU3Y MarMoi, NOACTYyaloIIEd U3 MAHTHUH.

[lon BynkanoMm be3bimsiHHBIN Ha rayOune 10-20 kM uMeeTcs aHIE3UTOBBIN
MarMaTH4YSCKHI oYar, COCOUHSIOIMICSI ¢ MarMoBOJOM Oa3anbToBOoro KirroueBckoro

BYJIKaHaA. B HacCcToAImECC BPCMA BBIACICHBI IIITb OCHOBHBIX qacTeu (M&HTHP’IHBIX )51
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KOPOBBIX) MarMaTU4YeCKOW MUTarole cucteMbl KIlIoueBCKOro ByJIKaHA, OMpPEEICHBI
JUarna3oHbl TIOyOMH W  PacCMOTPEHBI  MPOILIECCHI,  OMPEAENSIONINEe  XapaKTep

NeATeNIbHOCTU BYJIKAaHOB Bceil KittoueBckoit rpynimsl (pucyHok 81).
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Ceiicmuanocrs paitona Bynkana Knrouenckuit B 2006-2007 rr. Ha xapre (a) noka3zaHo pacnoNoXeHUue TeIeMeTpue-
CKHMX CEHCMMYECKMX CTAHIA (TPEyroNbHUKH), 3aTEMHEHHBIM KPYIoM O003HAYCHA LEHTPAIbHAS INULEHTPAILHAs 30Ha BO-
Kpyr Bynkana Kntouesckoit (1HamMeTp 30161 25 KM), TeMHBIMH H CBET/bLIMH KPY)KKaMi IIOKa3aHbl BCIHYHHbI SHEPreTHHECKHX
Knaccos K¢ H rayOuna 3eMIeTPACEHN; Ha paspese (6) — NpoeKuust INMLUEHTPOB 3eMIETPICE HHI Ha BEPTHKAJILHYIO [710CKOCTE
10 THHHH A—B, BEPTHKATBHBIM NPAMOYTOJILHHKOM NOK23aH Pa3pes UEHTPANbHON SNHUEHTPaILHOM 30Hb] BYJIKAHA, BhIIENEH-
oM Ha a. Janusic K@ 'C PAH.

Pucynoxk 81.
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Hamu mpoBesieH peTpOCHEKTUBHBIN aHaln3 BEPUIMHHOTO M3BEPKEHUS BYJIKaHA
KmroueBckoit B ¢eppane-utosnie 2007 T. ¢ NpUBICYESHUEM JTaHHBIX BBICOKOTOUYHOU
re0/Ie3Ur M JAHHBIX MO HAOMIOJCHUSIM 33 U3MEHEHUEM CEUCMHYECKOro pexXuma Jio, B
X0JIe W TOCJIe OKOHYAaHUS u3BepxkeHus. [Ipoananu3upoBaHbl pe3yiabTaThl HAOIIOICHUM
3a BEPIIMHHBIM H3BEpKeHUEM ByJikaHa KitoueBckoil, nponsomeamuMm ¢ 15.02.2007 no
09.07.2007 rr. TunuuHOE s NAHHOTO BYJKAaHAa BEPUIMHHOE HW3BEPKEHUE HMEIO
AKCIUI03UBHO-3()Py3UBHBIN XapakTep, a 00BEM U3BEPTrHYTHIX MPOAYKTOB OIEHUBAETCS B
0.025 xkm3. Ilo pe3ynbpraTaM HUBEIUPOBOK, BBITIOJIHAEMBIX ¢ 1979 T. 110 pagnanbHOMY K
BYJIKaHy Mpoduito, 00Hapy>KEeHbl MOABEMBI U OMYCKAaHHS CEBEPO-BOCTOUHOIO CKJIOHA
ByJKaHa. MakcuManbHas BeIWYMHA CMEIIeHHd coctaBuiaa 23 cM u  Oblia
3apeructpupoBana B 2007 r. Ha Onwkaifiied K KpaTepy ByJIKaHa IUIOMIAJIKE,
PAacMoJIOKEHHON Ha paccTosiHUM 11 KM OT LeHTpa BEpIIMHHOTO KpaTepa. B xonme nByx
MpEeAbIAYIUX BepIIMHHBIX u3BepxkeHui (2003-2004 u 2005 rr.) Takke NpOUCXOANIH
HE3HAYUTEIbHBIE MOIBEMbl W TPOCENAHUS CKIOHA, HO B I1EJIOM TMOJBEM CKJIOHA
COXpaHsuicsl. DTO CBUJETEIHLCTBOBAJIO O BO3MOXKHOCTH MOBTOPHBIX H3BEPKEHUU B
omkaiiiiee BpeMsi. PaccMOTpeHO M3MEHEHUE CEMCMUYECKOro pexuMa /10, B XOJe U
MOCJI€ OKOHYAHUS U3BEPKEHUS.

[TonydeHnHble JaHHBIE MO3BOJIUIN HAM PACIIUPUTH MPEACTABICHUS O CTPYKTypax
BYJIKAHOB IICHTPAJIBHOTO THUIMA W MPOJOKUTh UCCIEJOBAHUE BYyJKaHa OIb0OpycC
KOMIUIEKCOM T€0JIOro-re0(pu3nYecKux METOJI0B, B TOM YHCJIE€ C HCIOJIb30BaHUEM
anmapaTypHbeiX KomIuiekcoB (CeBepokaBKa3ckoil reodusnueckoil obcepBaTtopun. B
paiioHe moc. DIb0pYCCKU OBUIM MPOAOIKEHBI pabOThHI MO Pa3BEPTHIBAHUIO YETBEPTOU
naboparopun B coctaBe CeBepokaBKa3CKOW reodu3nyeckoid 00CepBaTOPUHU, KOTOPYIO
IJIAaHUPYETCS 000pyn0BaTh COBPEMEHHBIMHU HaKJIOHOMETPUUYECKUMU,
MarHUTOBAPUAIIMOHHBIMHU, TEMIEPAaTypHbIMU U THUAPOAKYCTUYECKHUMHU CUCTEMAMHU.
31ech co3laeTrcsi HOBBIM  THAPOAKYCTHUUECKUU HHQPOPMAIMOHHO-U3MEPUTEIHHBIM
KOMILIEKC u psn CUCTEM, o0ecreunBarOIINX nepenavy JTAHHBIX
MHOTOJIMCIUIUIMHAPHOTO Te0(U3UYEeCKOr0 MOHHUTOpPUHTa (B pexuMe OJIU3KOM K
peaJbHOMY BpEMEHHM) B YyAAJCHHBIE MYHKTHI cOopa W 0O0pabOTKM MOCTyMaroliei

nHpopMaru. ITOT KOMIUIEKC OyIyT OMUCAH HUXKE.
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e ¥y '
Pucynok 82 - Jlabopatopust Ned CeBepokaBkazckoii reopu3ndeckoit 00cepBaTopum.

4.2 OTpaxxeHue AaKTUBHOT0 COCTOSTHHSI MATMATHYECKHX CTPYKTYP B paiioHe

IbOPYCCKOro BYJIKAHMYECKOI0 LIEHTPa

B mnpouecce BBIIIOJIHEHHsS] NMPOEKTAa BBINOJHEH aHAJIU3 COBPEMEHHOI'O BBIHOCA
TeIyia YIJIEKUCIBIMU HCTOYHUKaMHU [IpuanbOpychs, 4TO OTpakaeT akTUBHOE COCTOSIHUE
MarmMaTU4eckux cTpykryp. IlokazaHo, uto cpenu TemnoBblx aHoManuii CeBepHOTO
KaBkaza Ha mepBbIil TUIaH BBICTYMAET pailoH DIbOPYCCKOr0 BYJKAHUYECKOTO IIEHTpA,
TaK Kak DJIbOpyC SBISIETCS AEUCTBYIOIINM BYJIKAHOM B COCTOSIHUU TTOKOSI.

VYcTaHOBIEHO, YTO TNepudepuyecKuidi U MATEpUHCKUIT MarMaTHYeCKHUE Ouaru
ByJKaHa pacnonaraiorcss Ha riayoumHax 0-7 u 20-30 kM HMKE YpPOBHS MoOps
COOTBETCTBEHHO, a T€OTEPMUUYECKUN TpaJueHT moja ByikaHoM coctaBisieT 100°C/km.
[lomyyeHHblEe JaHHBIE YKa3bIBAlOT HA HAJIWYUE CYILIECTBEHHOI'O TEMIIEpaTypHOTO
BO3JICHCTBHSI KOPHEBOM CHCTEMBbl BYJIKAHA HA OKPYKAIOIIYIO CpPEeAy, YTO HaXOJUT
OTpaXE€HUE U B TEMIIEPATYPHOM PEXUME YIIEKUCIbIX MUHEpaIbHBIX BoA (YMB).

Ha pucynke 83 moka3zaH CriaXXEHHBIM TEMIIEPATYPHBIM TPEHI YTIEKUCIBIX
MUHEpaNnbHbIX HCTOYHUKOB (YMMU) IlpusnsOpychs, MNOIYYEHHBI Kak cpeaHee
3HAUCHHME TEMIIepaTyphl BOJbI MHHEPAIbHBIX MCTOYHHKOB Ha rutomaan 400 kM’
METOJIOM CKOJIb3AIIero kBaapata ¢ maroM B 10 kM. OOpamiaer Ha ceOsi BHUMaHUE
3aMeTHOe oTiinune Temmepatyp Y MU ceBepHOro u 105kHOTO CKIIOHOB ['maBHOTO XpeoTa.
Ha rore temmepaTypbl Bbllle. DTO OOCTOATENBCTBO MPOSBISAETCA M B CPEIHHUX

3HAQYEHUAX TEMIIEpaTyp UCTOYHUKOB: JJISI CEBEpa M Fora cooTBeTcTBeHHO 8,2 u 11,2°C.
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Kpome Toro, B mpezenax ceBEpHOIO CKJIOHA B HampaBiieHWH OT ['maBHOro xpebdra K
NpPEAropbsIM U pPaBHUHE TakK e HaOmogaeTca oOIiasi TEHJECHIUS HEKOTOPOro
MOBBIIIEHUS TeMreparyp: ot cpeanet 7,8°C B BbicokoropHoi yactu [IpuanbsOpyces 10

9,5°C B cpeIHETOPHOM.

0 10 20km WFHW H'l‘ 159 Il "”'

Hzomuuun remneparyproro tperna ¥ MB [Mpuans6pyces. J — H30MHHIH PaBHBIX TEMIIepaTyp, MposeneHs uepes 1°C,
2— nposiB/IeHHs HOBeiiILIero BYIKaHi3Ma, 3 — 06J1acTH pacrpocTpaHeHHsI OCATOYHBIX TIOPOJ, 4 — FPAHH LA TEOPYCCKO TeM-
nepaTypHOil aHOMAJIHH.

Pucynox 83.

Ananuz 6onee 200 UCTOYHUKOB, COACPKAIUX JaHHBIE 00 WX IeOuUTe, MmoKasa,
YTO JIJIsi BOJ CEBEPHOTO CKJIOHA ['nmaBHOro xpeOra, HaumHas ¢ aeduta 500 n/cyTku u
Oosiee, OOHApyXUBAETCS  MOJOXKHUTEIbHAS  KOPPEJSIUS  MEXAy JeOUTOM U
temnepatypoit (pucyHok 84). CnemoBaTenbHO, MOBBIIIEHHBIE TeMIepaTypbl Bog Y MU
[TpudmeOpychst OTpaKaOT B CpeIHEM BO3JCHCTBHE HA BOAY DHIOTCHHBIX (DAKTOPOB.
Jlnst MmanoneOUTHBIX UCTOYHUKOB (MeHee 500 j1/cyTKH), MPeCTaBICHHBIX CPABHUTEIIHHO
HEOOJIBIIMM  YHUCIIOM, TIOBBIIIEHUE TEMIIEpaTypbl, CKOpEEe BCEro, CBSI3aHO C
MMOBEPXHOCTHBIM TIPOTPEBOM BOJIBI, TAK KaK BIPSMYIO 3aBUCHT OT CHUKEHUS UX JeOnTa,

OTpa)kasi TeM CaMbIM I[IOBEPXHOCTHBIE YCIOBUSI JieTHEro orOopa mpoO. TemnoBas
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MPOEKIMS Mepuepruueckoro MarmMaTHYeCKoro odyara Ha JIHEBHYIO TMOBEPXHOCTD
o0pa3zyeT aHOMaJIMIO, COBIA/IAI0NIYI0 C BYJIKAaHMYECKOM MOCTPOiKoi Dib0Opyca.
HccnenoBaHo COOTHOIIEHHWE CTPYKTYPHBIX U BEHIECTBEHHBIX KOJBIEBBIX
MOTHMBOB B BYJIKAHWUYECKOM IIeHTpe. BriepBbie BBIMOJHEHO COIMOCTaBICHUE METPO-
r€OXOMUYECKUX 0COOEHHOCTENH MarMaTU4ecKux nopoj [IaTuropckoro ByJaKkaHUYECKOTO
IIEHTpa CO CTPOEHHEM IMOBEPXHOCTH MoOXOpoBUUMYA U HA OCHOBAHUU aHaIN3a

KOPPCIHIINOHHBIX ITPU3HAKOB YCTAHOBJICHA UX IPUHAAJICIKHOCTD K CHHHOﬁ CHCTCMC.

3aBHCHMOCTB MeXIy TeMrepaTypoit 1 aedéutoM nctouHnkos YMB Ipuans6pyces. / — HCTOUHHKH CEeBEPHOTO CKJIOHA
Inasuoro Kaekasckoro xpe6ra, 2 — HCTOUHHKH 10:kHOro ckyioHa [nasnoro Kaskaackoro xpetra.

Pucynox 84.

Brinoc Tensa YM_}} SnebpyccKoil ByTKauudecKoi obaacTi. / — H30JIHHHH TPeHAa BEIHOCA TelJIa HCTOYHHKaMH
B MJIH. KKan/cyT ¢ 400 km~, 2 — 1o xke, B ThIC. KKan/cyT ¢ 400 kM, 3 — ByzKaH Dnpbpyc, 4 — 30HBI KOJbLEBHX AedopMalni
KYIOI006pa30BaHHs.

Pucynox 85.

159



Ha pucynke 86 mpeacTaBieHO CTpOCHUE MOBEPXHOCTA MAHTHH B BYJIKAHUYECKOM
IIEHTpe, MOCTPOCHHOE HaMM 0 MaTepuanaM [I'aperoBckas u ap., 1975], cogepxammum
oko0Ji0 80 TOUEK, paCCUYUTAHHBIX aBTOpAMH yKa3aHHOU paloThl 1o nanHsiM MOB3. D10
TOJIBKO OJIMH W3 BApUAHTOB HHTEPINpETalNu (PAKTUUECKUX JTaHHBIX, JTOMYCKAIOIIUX
BO3MOXKHOCTh M JPYTMX PABHO3HAYHBIX. B YacTHOCTM HaMH BBINIOJHEHO TaKke
MIOCTPOCHUE TMOBEPXHOCTH MAHTUU MO MPUBOJUMBIM ABTOPAMU IUTUPYEMON pabOTHI
TpeM TreoPu3nuecKkuM MTPOPUIsM, COCTABICHHBIM Ha OCHOBAHMHM WHTEPIPETALNU
3anuceid OOMEHHBIX BOJIH OT 3€MJIETPSACEHUN U BOJH OT MPOMBIIUICHHBIX B3PHIBOB,
npoBeneHHblx  yueHbiMu ~ HIIO  «Hedrereopusuka», u  Takxke  BapuaHT,
MPEACTABIAIONIUNA COOOM CIIIAKEHHYI0 KapTUHY TOBEPXHOCTHM MaHTUU (METOA
ckonp3simiero kBajaparta Ha riomaau 400x400 kB.km ¢ marom 10 km). HecMoTpst Ha
CYUIECTBEHHBIC OTJIMYUSA B JETANAX, YyKA3aHHbIE BApPUAHTBl €IWHBI B OJHOM:
MOBEPXHOCTh MAaHTHUU B ocHoBaHuu BI] mpencraBnser coOoi Kymosl ¢ BEPIIMHHOM
nenpeccuen. Jlenpeccuss morpykKeHa OTHOCUTENBHO OKPYKAOWIEr0 €€ KOJIBLEBOTO
nogusaTus Ha 4 — 6 kM. OHa mpenctaBisieT coboil oBan pasmepom 27,5%x37.5 kM (B
npyrux BapuaHTax 22x27 u 40x50 kM ¢ NOTPYyKEHUEM COOTBETCTBEHHO 2 - 4 u 1 - 2
kMm). CnenyeT oOpaTuTh BHUMaHUE HA KOJBIEBBIE PAa3JIOMbl, HHTEPIPETUPOBAHHBIE TIO
JyTOBBIM HANPABICHUSM PEYHBIX JIOJVMH U aCCHMETPUYHOMY HX CTPOCHUIO. [lonoxeHune
ATUX YaCThIO MPEANOJATAEMBIX PA3JIOMOB COTJIACYETCA C PUCYHKOM TOpPU3OHTaJIECH
MOBEPXHOCTH MOXOpOoBHYMYA, YTO, MO-BUIUMOMY, CBHUIETENBCTBYET O JTOCTATOYHO
HaJIeKHBIX pe3ysibTaTaX Kak reopu3nueckux, Tak U reoMop@oIOrHIeCKUX JaHHbBIX.

OHH, B CBOIO OYEPED, YKA3ZBIBAIOT HA €UHYIO ITPUPOAY ITUX CTOJIb PA3HECEHHBIX
B IPOCTPAHCTBE MO BEPTUKAIU CTPYKTYPHBIX 3JEMEHTax - KOJBLEBBIX pPa3jIOMOB Ha
36MHOW MOBEPXHOCTH U CTPOCHUHU MOBEPXHOCTH MAHTHH.

Kpome TOrOo, mpuBencHHBIE NAHHBIE YKA3bIBAIOT HA BBICOKYID BEPOSATHOCTH
NPUHAJICKHOCTH K €IUHOW B3aMMOCBSA3aHHOW CHCTEME, [0 MEHBIIEH Mepe,
CEAYIOIIUX Ie0J0TUUECKUX OOBEKTOB U (DAKTOPOB:

a) KOJBILEBBIX pA3JIOMOB CO CJIOXHOW KapTUHOM  MepeMeXaroluxcs

KOHILOCHTPHUYCCKHUX HOI[H?[TI/Iﬁ u HpOFI/I6OB Ha IIOBCPXHOCTHU 3CMIJIN,
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0) cyOBYJIKaHOB BHYTPU KOJIBIIEBOM CTPYKTYpPbl C KOHIEHTPUUYECKU-30HATBbHBIM
pacnpeaeeHneM NeTPOo-TeOXUMUYECKUX MMPU3HAKOB;

B) KYHOJIbHOW CTPYKTYpHI MO MOBEPXHOCTU TeO(U3UUYECKOr0 CJIOS Ha TIIyOuHE
7 - 16 kM;

I) KOJIbIIEBOM  KYIMOJBHO-JACHPECCUOHHON CTPYKTYphl IO TOBEPXHOCTH

MoxopoBuunya Ha riayoune 40 - 46 k.
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nOBerHOCTL NiOXOPUBH‘{H‘{a M KOJIBLEBHE pPas/IOMul B nﬂT"rOpCKUM BVJIKAHHYECKOM LEeHTpe. 1- TOPH3OHTAIM M
r.'lyﬁlma B KIJIOMETPAX 10 MOBEPXHOCTH hI. 2— KolblieBble PasIOMBI HA MOBEPXHOCTH 391\”1"; 3 — OoCb KOJIBIIEBOTO MOIHATHSA,
OKOHTYPHBAIONIAs! BePUIHHYIO AENPECCHIO KYTona.
Pucynox 86.

Bce 3Tu sieMeHThl €IUHOM CHUCTEMBI, B IIEJIOM COBHAJasl B IJIaHE, pa3IM4aroTCs
[0 pa3MepaM M XapaKTEPHU3YIOTCS HEKOTOPHIM CMEIIEHUEM OTHOCUTEIIBHO APYT APYra.
CyOBynKkaHUYEeCKHE MHTPY3UHU, IPOCKTUPYS HAa TOPU3OHTAIBHYIO TUIOCKOCTh JHEBHOMU
MMOBEPXHOCTU XMMHUYECKYIO U TEMIEPATYpHYIO CTPYKTYPY 30HBI MarMooOpa3oBaHUsS U
KpHUCTAJIM3alluk, BEPOSTHO, COJepkaT B cebe W HHGPOPMALMI0O O BEPTHUKAIBLHOU
HEOJHOPOAHOCTH 3TOW 30HBI.

B mpouecce uccrnenoBaHuii MPOBENEH aHAIU3 PE3YJIbTATOB T'€OJOTHYECKHX U

FCOCI)I/IBI/FICCKI/IX I/ICCJ'IGI[OBaHI/Iﬁ O HaJIM4YMWH HC 3aCTBIBIICTO MarMaTH4YCCKOIo o4yara 1o
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ByJkaHoM OnbOpyc Ha KaBkaze, rmyOuHe ero 3ajeraHus ¥ IPUMEPHBIX pa3Mepax.
JlaroTcs BEpXHsISl M HIDKHSIS TPaHU OIICHOK 3allacoB TeIlIa BMEIIAIOIIUX TOPHBIX MTOPOI,
HarpeThlX MarMaTUYeCKHMM OdYaroM BYJIKAHA C MOMEHTAa €ro BO3HUKHOBEHHS J0
HACTOAIIETO BPEMEHHU, C YUYE€TOM HM3MEHEHUW pa3MepoOB MarMaTUyecKoro ovara B

mponecce €ro 3BOJIIOIWKY U HAKOIIJIICHWA UM TCILJIA.
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Konueurpnyeckas 30HaJIBHOCTb B pacipesesie- CooTrHouleHHe KO/IBbIEBOi 061acTH MOAHATHS
HHH BKPAIUIeHHHKOB BTOPOii reHepaLu it B MOpOax Jlak- NOBePXHOCTH M I KONBUEBHX MeTPOreoXHMHYECKHX
KOJIMNTOB (CpeHne 3HaueHus1 B 06. %). J — NaKKOIHTHL 1t QHOMAJIBHBIX 30H. J — OCH KOJIBLIEBBIX TIOTHSTHIT TOBEPX-
coflepKaHife B HHX BKPAarLIeHHHKOB; 2 — M30JIHHHH KOH- Hocti M: I' — no Tpem npopinam MOB3, 2' — no Tou-
LEHTPaLMH BKPAIVIEHHHKOB; 3 — OCh KOJIBbIEBOIl 30HEI KaM, PACCUMTAHHBIM LIS Beell Ilomany uentpa, 3' — no
MOHMKEHHBIX KOHIIeHTPaLiii BKPaIyleHHHKOB; 4 — 30Ha JaHHHM CIUIAKHMBAHMS PACYETHHIX Touek; 2 — ofiacTh
MOHMKEHHBIX KOHUeHTPalnii BKParieHHHKOB, colep- Heorpe/leJIe HHOCTH, B KOTOPOIii PacmolokeHo Kojblie-
kamas X Menee 15 06, %. BOIl MOJHATHE, OKpyXalollee BePLICHHYIO JenpeccHio;

3 — och KOJIBIIE BLIX AHOMA/IHIT B pacTipe/ie/leHHH TIeTpo-
reOXHMHYeCKHX XapaKTepHCTHK: A it b — ocH 30H NOHH-
KeHHOI KOHUEHTpalHi BKPArUIeHHUKOE Mepeoii i BTo-
poii reHepatiiti, B — ock cYOKO/IbIEBOI 30HBI TOBHIIEH-
HBIX KOHIEHTpauuii OCTaTouyHOil BOOH B MOpoaax
JIAKKOJNUTOB; 4 — 30Ha PacrojlokeHHs oceif meTporeoxu-
MHYeCKHX aHOMAanmii.

Pucynox 87.

JIJIs OTIEHKH TETUTOBBIX PECYPCOB MAarMaTHIECKUX 0YaroB U CPEIbl UX OKPYKCHUS
B IIEPBYIO OYEpeIb BAKHO 3HATH WX pa3Mepsl, GOpMy U TIIyOMHY 3aneranus. B pemenue
ATOM 3aJauyM KIFOYEBOE 3HAYCHHE HMCIOT JIaHHBIE O KOJHWYECTBE HW3BEPKESHHBIX
BYJIKAHUYECKHUX TPOIYKTOB. OT[eHKa KOJUYECTBA U3BEPIKEHHBIX MPOIYKTOB MO3BOJISET
ONpeNeInTh IPUMEpPHBIC COBPEMEHHBIC pa3Mepbl €ro MarMaTHYecKoro oudara
3aIOJTHEHHOTO MarMoM, a 3aTeM U TEIUIOBBIC PECYPCHI BMEMIAIOIINX €T0 MOPO/I.

Ucnonp3oBanue 1udpoBoii mMoaenu peabeda U €€ CHenuaIM3UpOBAHHOU
00paboTKH, 3aKJIIOYAIOIEHCS B TTOCJIEI0BATEIbHOM BOCCTAHOBIIEHUH YUaCTKOB pesbeda

BJIOJIb CEKYIIUX BYJIKAHUYECKYIO MOCTPONKY MapasuieNbHbIX poduiien (pucyHok 88).
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Pucynok 88 - TpaekTopuu BepTUKaIbHBIX pa3pe3oB (1-12) Bronas npoctupaHus
I'maBnoro KaBkasckoro xpe6rta B muiane, MpoXo IsIIie Yepe3 BYJIKAaHHIECKYTO
HOCTPOMKY ByJIKaHa DIbOpYyC. A - KOHTYp IUIOIIAIKU U3BEPKEHHBIX MPOTYKTOB,
00pa3yroNmX ByJIKAHUYECKYIO IIOCTPOMKY BYJIKAHA.

Ha pucynke 89 nmpuBeneHbl cOBpeMEHHbIN Mpo¢uib, Npopuiab ¢ MPOIYCKOM U
BOCCTAaHOBJICHHBIA NPO(HIIb, COOTBETCTBYIOIIMWA peibedy XpedTa 110 3apOoxACHUS
MarMaTH4eCcKOro oyara ByJKaHa OJb0pyCc BEpPTHKaJIbHOTO pa3pe3a 7 BAOJb CEBEPO-
3aMaiHoO-I0ro0-BOCTOYHOIr0 npoctupanus ['maBHoro KaBkasckoro xpedra, mpoxoasmui
yepe3 00e BEepLIMHBI BYJKaHUYECKOW mocTpoiiku ByikaHa. Ha pucynke 90 mpoduis
BEPTUKAJIBLHOIO pa3pe3a 7 IMOKa3aH KPYMHbIM IulaHOM. BoccTanoBieHue ¢GopMbl
npoduiield MpomycKOB MPOBOAUTCS JJI KaXXJIOrO CEYEHUs ¢ NPUMEHEHHUEM BapUaHTa
TEXHOJOTUU «SSA ISl aHaIM3a BpEMEHHBIX psIoBy, pazpadoTanHoi B CII6 I'Y.

O0BEM ByJIKAaHUYECKON MOCTPOMKH MEHbLIE OOILIEro KOJIMYECTBA MPOAYKTOB Ha
BEJINYMHY DJPO3WH, BYJKAaHUTOB CMBITBIX OCAJAKaMM M CTEPTBIX JIEJHUKAMU B
JIEJHUKOBBIE NEPHUOJBI, a TAaK)K€ HA BEIMYMHY IEIUIOBBIX OTJIOKEHHM, BBIHECEHHBIX
BETpaMH 3a TpeAesibl BYJKAaHUYECKOW mOCTpouku. OOmuil 00bEM U3BEPKEHHBIX
IIPOAYKTOB, OTJIOKHUBIIETOCSA Ha IUIOLIAAN OCHOBAHMS BYJIKAHA, 110 U3BECTHBIM JTaHHBIM
oleHMBaeTCss IpuMepHO B 150 kM . TOT ke 06BEM PACCUMTHIBANCS 110 AITOPHUTMY,
npennoxeHHomy C.A. ®enotoBeiM. [loBepXHOCTb, pa3nenstomas HU3BEPKEHHbBIC
BYJIKAHOM MPOAYKTHl U KOPEHHBIE MOPOJbI, MOJEIUPOBATIACH IUIOCKOCTAMU OOKOBOM
MMOBEPXHOCTU 32-IBYXTPAHHOM MPHU3MBI, OCHOBAHUE KOTOPOW COBIAJAIO C TOYKAMHU

KOHTYpa, OTPAaHUYMBAIOIIETO B IIJIJaHE OCHOBAHUE BYJIKaHA. Y TOMSAHYTBHIN BBIIIE KOHTYD
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COOTBETCTBEHHO JieKall Ha HHUGPOBOM MOAENH BBICOKOTO paspelieHus: penbeda

DnbOpyca.
h, m
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Pucynoxk 89 - [Ipodunm BepTHKAIBHBIX pa3pe30B BAOIb CEBEPO-3aIlaJHO-IOTO-
BOCTOYHOT0 npoctupanus ['naBHoro Kaskasckoro xpedra, mpoxoasiue yepes3
BYJIKAHWYECKYIO MOCTPOMKY ByJIKaHa DIb0pyC. a — COBPEMEHHBIH Mpo(uIb,
b — mpoduIb ¢ MPOITYCKOM, C. — BOCCTAHOBIIEHHBINH POMIIb 10 U3BEPIKEHUH.

h, m i
6000 BJIK. Jn60pyc
4000
~—
G XM
20000 95000 100000 105000 110000 115000

Pucynoxk 90 - Yyactok npoduiis BepTuKaibHOTo paspesa (7), pucyHok 88, BAOIb
CeBepo-3aIa{HO-I0r0-BOCTOUHOro mpoctupanus ['naBnoro Kaskasckoro xpe0ra,
POXOASIINI Yepe3 BEPUIMHBI BYJIKaHUYECKOH MOCTPOIKU ByiKaHa Dnb0pyc. KpacHas
JHMHSS — COBPEMEHHBIN MPO(UiIh ByJIKaHa, 3eJIeHast TUHIS — BOCCTAHOBIICHHBIN
npo¢ b penbeda, CyImecTBOBABIIETo O Havajla ero u3Bep)keHnid. BeprukanpHbie
JMHHAY — TPAHUIBI TUTOIIATH H3BEPKEHHBIX MTOPOJ, 00pa3yOIUX BYIKAaHHIECKYIO
IIOCTPOUKY BYJIKAHA.

Bepminna nupamMubl Jiexxalia B «TJIaBHOM» MJIOCKOCTH BEPTUKAIBHOTO pas3pesa,
MPOXOJAIIEro 4Yepe3 00e BepHIMHbI DnbOpyca. BbicoTa BepuIMHBI MHUPAMUABI Hal

YPOBHEM MOpsI BBIYUCISIACh, Kak MareMmarudeckoe oxuganue N BoicoT (N = 40)
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rnaBHoro KaBka3ckoro xpeOTa, JieKallluX B «IJIaBHOW» IMJIOCKOCTH BEPTHUKAIBHOTO
paspesa. BeicoTsl Opanuck Ha pacctosiHusx B 100 M pyr oT Apyra cieBa U crpaBa OT
TJTONIAJIKM OCHOBAHUSA BYJIKAHA.

OO0BEM BYJIKAHUYECKOM MOCTPOMKH BBIYUCISUICS HaJl OOKOBOW IMOBEPXHOCTHIO
NUpaMUIbl C HCIOJIb30BaHHEM TOM ke uudpoBoil Mojenu penbeda DnbOpyca.
BBIUHCIICHHBIA TaKUM 00pa3oM penbed cocTaBHi 152 KM®, 4TO XOPOLIO COBIAAAET C
OIICHKAMU JIPYyTUX HccieaoBaTeneil. BeiuncneHHblid 00bEM BYJIKaHMYECKON MOCTPONKH,
PACIIONOKEHHBIM HaJl BOCCTAHOBJIIEHHBIM pelibe()OM €€ OCHOBAHUS C TIOMOIIBIO METO/a
SSA no anroputmam u nporpammam H.D. ['onstHIMHON, COCTaBUII 203kM’. VObIBaHHE
pacxo/la MarMbl anmpoOKCUMHUPYETCS KYyCOUHO-MOCTOSIHHBIMU 3aBUCUMOCTAMHU W (t).
YuuThiBaeTCsl HadW4yue JIUTEIbHBIX TMay3 MEXIy HU3BEPKEHUSAMH, MPU KOTOPBIX

pa3Mepbl MarMaTU4eCKOro o4yara CyIeCcTBEHHO yMEHbIIaTCs (PUCYHOK 91).

5. 3
W, kM /ron Q, kv
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bt : ey 4 0
225 200 175 150 125 100 75 50 25 0

t, THIC. IET
PI/IcyHOK 91 - KyCO‘-IHO—HOCTOfIHHBIe 3aBUCHUMOCTH pacxoJga MarmMhbl IJid ByJIKaHa

Dnb0pyc 3a nocyennue 225 ThIC. JIET (110 Te0JOTUYeCKUM JaHHbIM) W(t) M°/TOI.

3aBHCHMOCTb 00BEMa H3BEPKEHHBIX IPOAYKTOB OT BpeMerH: Q(t) = [W(t)dt km.

Cymmapnsiii 006EM Q=260 KM3, Q,=200 KM3, Q;=150 KM3, COOTBETCTBEHHO.

Pe3ynbprarel MOIENIMpOBaHUS NUHAMHUKH MU3MEHEHHS Pa3MEPOB MarMaTU4YECKOTO
odara ¢ MOMEHTa €ro 3apOKJIE€HUS W JO0 HACTOAILIETO BPEMEHHU MO3BOJISIOT CYIAUTH O
TOM, YTO pa3Mepbl ouara MpsMO CBSI3aHbl C HMHTEHCUBHOCTHIO pacxoda Marmbl,
MPOTEKAIOMIEH TPHU M3BEPKEHUSIX uepe3 oyar. Jl[mHaMuKa 3aBUCUMOCTH W3MEHEHMUS

pa3MepoB MarMaTU4YeCKOro oyara ByJikaHa DJIbOpycC MoKa3aHa Ha pUCYyHKe 92.
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BrimonHeH pacyeT pacnpenesieHus TeMmIepaTyp BOKPYr nepudepuueckoro
MarMaTM4ecKoOro ouara ByJkaHa OnpOpyc. Pelaercss HecTanumoHapHas 3aaada
KOHJIYKTUBHOT'O TEIJIOOOMEHa Il MarMaTU4ecKoro oyara ¢ (opMoM 3IIUIICOMA C

BEPTUKAJILHON OCBIO BpAIlIEHUS B MOJYIPOCTPAHCTBE BMEIIAIOIIUX TOPOSI.

R, m
4000 - 0
30001 /
2000 \ /
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1000
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225 200 175 150 125 100 75 50 25 0
{, THIC. JIET

Pucynok 92 - Pacuetnsie 3aBucumoctu Ry(t) — R3(t) pazmepa ouara Bynkana Das0pyc,
UMeromIero (opMy 3IJUTUIICOUA C BEPTHKAIBHOW OChIO BPALICHHS, OT BPEMEHHU C
HayaJia 3apOoKJ€HUsI COBPEMEHHOI'0 MarMaTH4ecKoro ovara (225 TeIC. J€T TOMY Ha3am)
710 HAaCTOSIILIETO BPEMEHHU ITPHU YOBIBAaHUM pacxojia MarMbl o 3aBucumoctsim W, — Wi,
IIPUBEACHHBIM HA PUCYHKE 92, UYTO COOTBETCTBYET CYMMapHbIM 00bEMAM U3BEPKEHHX
npoayKToB ©,=260 kM’, Q,=200 kM, Q3=150 kM°. [OpPH3OHTATBHBIC THHAN
1 — 3 moka3bIBalOT cpeAHKe 3HaUeHUs pazMepoB ouara R; — R; 3a 225 ThIC. n1eT.

R; = (A;+B))/2, rae A; u B; — manast u 6osbIiasi HOJyOCH DILTUTICOH A
(Ai/Bi = 1/1,5), izl, 2, 3.

PaccuuteiBaeTcs  pacrpeneiieHMe TeMIIeparypbl B Cpelle, OKpYXKarollen
MarmMaTUYeCKHU odar, ¢ y4€TOM OXJIAKJIAIOLIETO BIMSHUS 3€MIIA U T€OMETPUUYECKOU
(dbopmbl penbeda ByJIKaHUUECKOU MOCTPoiiku. PaccunTanHbie M30TEpMBbI paclpeieeHus
TEMIIEpaTyp, OCHOBAHHBIE Ha TMPEJICTABICHUM O KOHAYKTUBHOM  XapaKTepe
TEIUIONEPEAAYM OT MArMaTUYECKOTO o4ara K OKpYy>KarollluM €ro mopojaaM, NOKa3bIBatOT
MPOCTPAHCTBEHHOE TMOJIO)KEHUE TEPMOAHOMAIIMA U T€ MpeAeNibHbIe TTyOUHBI
MOJIOKEHHUSI MAKCUMYMOB H30TEPM B 3THUX AHOMAIUAX, HUKE KOTOPBIX IOJ BIUSHUEM

KOHBCKIMN OHU OITYCTUTHLCA HC MOT'YT.
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Pucynok 93 - PacyeTtHoe pacnpeaeneHie TeMuepaTyp BOKpYT MarMaTi4eckoro oyara
ByJIKaHa Dnap0pyc. Bo3pact ouara - 225 teic. net. [ myOuHa 3aneranus eHTpa oyara HIKe
ypoBHs Mopst H=4 kM. Manas u 6oJpIast mojryoCcH 3JUIMIICOUA BPALLICHUS BOKPYT
BEpPTUKAIBHOM OcH o4ara paBHbl 1,5 u 2,25 kM, cOOTBeTCTBEHHO. Temneparypa CTEHKH
ouara T, = 900°C. KonudecTBo Teria, COCpeIOTOYCHHOE B 3a4€THOM 00BEME TOponia B
ropstaux cyxux mopozax (200 — 350°C), Q = 1,4-10* Jix. ITpu moacuere Q cpesmee
3HaYeHHE TEMIEePaTyphl B 3a4ETHOM Topouae cHIkanock ¢ 275°C no 75°C.

PeanbHOe pacmpeneneHue Temiaa B OKPY’XKaOIIEM oyar MPOCTPAHCTBE
BMEMIAIONIUX MMOPOJ MOXKET CYHIECTBEHHO OTJIMYATHCS OT PACCUUTAHHOTO OMUCAHHBIM
BBIIIIE CMOCOOOM, TMpPEXJe BCEro NOJA BIUSHHEM (QUIOMIHBIX TOTOKOB. OO1ee
KOJIMYECTBO TEIJIa, HAKOTUIEHHOTO MarMaTUYeCKUM O4aroM BO BMEMIAIOIIUX MOpOAax
3a BpeMsl CBOETO CYIIIECTBOBAHMS 3a CUET KOHAYKTHUBHOIO TEIIONEPEHOCA, HUKAK HE
MOXET OBITh OOJIBIIIE TEIIa, HAKOTUIEHHOTO C YUY€TOM BCeX (PaKTOPOB, ONpPEAESIONINX
TemiooTaady ovara. [losToMy mojlydeHHas TpaHHUIla OLEHKA HAKOIUIEHHOTO
MarMaTH4eCKUM O4YaroM TeIjia B OKPYKAIOIIEM, €T0 MPOCTPAHCTBE BMEIIAIOIINX MTOPOJ
aBisiercss HrbkHed. Ha pucyHkax 93 w 94 moka3zaHo pacyeTHOE pacupencicHue

TEeMIEPATyp BOKPYT MarMaTUYeCKoro oyara ByJKaHa.
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Pucynok 94 - PacuetHoe pacnpeaeneHie TeMnepaTyp BOKpYT MarMaTi4eckoro oyara
ByJIKaHa Diap0pyc. Bo3pact ouara - 225 teic. ner. [ myOuHa 3aneranus eHTpa oyara HIKe
ypoBHs Mopst H=4 kM. Manas u 6o7bI1ast moJyocH 3JUTMIICOUA BPAICHUS BOKPYT
BEpPTUKaJIbHOU ocu ouara pasHbl 3,0 1 4,5 kM, COOTBETCTBEHHO. TemnepaTypa CTEHKU
ouara T, = 700°C. KonudecTBo Teria, COCpPEeIOTOYCHHOE B 3a4€THOM 00BEME TOpouia B
ropsiaux cyxux mopozax (200 — 350°C), Q = 1,7-10* Jix. ITpu moxcuere Q cpemnee
3HaYeHHE TEMIEePaTyphl B 3a4ETHOM Topouae cHIkanock ¢ 275°C no 75°C.

[TokazaHo, uTO pasmepsl U ¢GopMa MUTAOIIETO KaHaja MEXAY O4araMd MOTYT
OBITH OIPEACIICHB B TPOIIECCEe MOJETUPOBAHMS AUHAMKH (OPMHPOBAHUS KaHala 3a
CYeT IUIABJICHUS €TO CTEHOK IPHU MPOTEKaHWW Mo HeMy marmbl. [lepemada temia ot
HIDKHETO oOdYara BEpXHEMy odary o00eclednBaeTcsi KOHBEKTHBHBIM KpPyrooO00poToM
MOTOKAa Marmbl, LUPKYJUPYIOIIEH MeXIy o4daramu. MoJelnbHOE NpeACTaBICHUE
mporecca  TEepeToka  MarMbl  MEXKAy TIYOWHHBIM W OJW3MOBEPXHOCTHBIM
MarMaTU4ecKMMU pe3epByapaMu MOKa3aHO Ha PUCYHKE 95.

['eonoro-reopusnueckue JaHHBIE  CBUACTEIBLCTBYIOT O  CYIICCTBOBAaHUU
nepudepruueckoro MarMaTH4ecKOro oyara ByJIKaHa OIbOpyc U O0sbIIOr0 00BEMA
HArpeThIX BMEMIAIONINX MOPOJI BOKPYT HETO, KOTOphIE COMEP)KAT TPOMAJIHBIE 3aIrmachl
HAKOIUIGHHOTO TeIia, IO3BOJSAIOT CTaBUTh MPOOJIEMy CO3/aHUs T'eOTepPMalIbHOM
MUPKYJSIITAOHHONW CHCTEMBI C IEJbI0 W3BIICUEHUS TEIUIOBOM DSHEPTWHM BYJKaHA IS

TEIIO- U DJIEKTPOCHAOKEHUSI.
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X, km

[Ipoananu3upoBaHbl  re0JIOro-reopu3nYECcKue

TEIUIOBOM OHCPIruM HArpeThiX II0POJ, BMCIIAIOIIHUX MarMaTU4eCcKuii odar BYyJIKaHa

Dnropyc.

[lokazaHo, 4YTO W3BJIEYEHUE TEIUIA W MPOU3BOJACTBO DSJIEKTPUYECTBA IMPHU
UCIIOJIB30BAaHUU TOPSYMX CYXHX NMOPOJ, OKPYKAIOIIMX MarMaTHYECKUW odar ByJIKaHa
OnpOpyc, MOXET CcTaTb OJHOM M3 OCHOB OyIylleld 5SHEPreTH4ecKOil CHCTEMBI

[IpusasOpychsi — OAHOTO M3 CaMbIX MEPCHEKTUBHBIX PEKPEAIMOHHBIX PETHOHOB

Poccuiickoit @enepanmmu.

4.3 OcHOBHbIE XAPaAKTCPUCTHUKHU HOBOIO rembn:mqecxoro KOMIIJICKCA,

Pucynok 95 - [Ipunsitoe pacnosioxxeHue
MarmMaTu4ecKuX o4aroB ByJiKaHa Diap0pyc u
COEJIMHSIOIIEr0 UX KaHaia,
COOTBeTCTBYtoUIME Moaenu [basapos u ap.,
2008]. 1 u 5 — nepudepruecKkuii 1 HUKHHM,
«IPOMEXKYTOUHBII» MarMaTU4YECKUE OYary,
pa3zMepbl KOTOPBIX MMOJTYYEHbI HA OCHOBE
reousndeckux naHHbIX (Tabdm. 1); 2 u 3 —
AHOMAJIbHBIE 30HBI, ONPEEIIEHHBIE 110
JTAHHBIM UHCTPYMEHTAJIbHBIX U3MEPEHUN U
reo()U3NYECKUX UCCIEJOBAHNMN, B KOTOPBIX
HaxOJATCs BEPXHUN U HUKHUUN
MarmMaTH4ecKue odyaru; 4 — MarmMaTH4ecKHi
MMUTAIONINH KaHaJ, COCTUHSIOMMI odaru; 6 —
CTPEJIKU YKa3bIBAIOT TPAEKTOPHUIO U
HaIpaBJICHUE JBUKEHUS MarMbl, BBI3BAaHHOTO
KOHBEKIIMEHN B o4yarax M KaHalle.

co3xaBaemMoro Ha 0ase crannuu GI-MTS-1

4.4 HazHaueHue reo(pu3n4ecKoro KOMILIeKca

HoBblil reodusnueckuii KOMIUIEKC, cO3/aBaeMblii BMecTe ¢ ydeHbiMu PAH Ha
6a3ze cranuun GI-MTS-1 npenHazHaueH AJisi MPOBEACHUS WM3MEPEHUU MArHUTHOTO,
ANEKTPUUYECKOTO MOJs U ceicMuuecKux kosiebanuil. OH MO3BOJIIET PETUCTPUPOBATH B

I_[I/I(IJPOBOM BHUAC TPpHU B3aMMHO-OPTOIrOHAJIbHBIC KOMIIOHCHTBI IICPEMCHHOIO MAarHUTHOT'O
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oJis1, TP KOMIIOHCHTBI 3JICKTPUYCCKOI'O (TennypnquKoro) o1t 1 TP KOMIIOHCHTBI

cercMmUecKkux KoJjicbanuii B auana3oHe yactoT oT 0 go 8 [

4.5 Cocras pa3padarbiBaeMoro reopusnieckoro kommiekca GI-MTS-1

Ha pucynke 96 nokazan coctaB reodusnyeckoro kommiekca GI-MTS-1:
I — B1ox MarHuTHBIX JaTYUKOB MS
2 — Iludposoii peructparop MTS-R gnsg 3anucu W XpaHEeHUsT MArHUTHBIX,
TEJUTyPUUECKUX U CEHCMHUYECKUX JaHHBIX
3 — bnok ananorossix GpuiabTpoB AF
4 — KabGenp, coequasromuit MS u MTS-R, ol 15 m
5 — Anrenna GPS
6 — Kabenb nutanus 12 B

7 — Komnakt ¢umi-kapta (110 2 Gb)

5 6 7

3
Pucynox 96 - I'eopuznueckuii komriexc GI-MTS-1.

I — Box MarHUTHBIX JaTYUKOB MS
2 — Peructparop MTS-R, Brinrouaromnii npuemuauk GPS
3 — bnok ananorossix GpuiabTpoB AF

4 — KabGenb, coequasromui 010k MS 1 MTS-R, nnunoi 15 M
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5 — Aurenna GPS
6 — Kaoens muranusa 12 B

7 — Komnaxkt ¢umi-kapta (110 2 Gb)

4.6 Ha3HaYeHHUe U padoTa OTAEJAbHBIX YacTel koMmIiekca GI-MTS-1

4.6.1 bi1oK MAarHUTHBIX JaTYuKOB MS

brnok marnuTHRIX gaTunkoB MS  (pucyHoxk 97) npeaHazHaueH s
npeoOpa3zoBaHus TPEX B3aUMHO-OPTOTOHATBHBIX KOMIIOHEHT IEPEMEHHOTO MarHUTHOTO
nons (H, Z, D) B oanexkrpuueckue curHaimpl. B coctaB Omoka MS BxoasT Tpu
UJICHTUYHBIX OJHOKOMITIOHEHTHBIX MAarHUTOCTATHUYECKUX MArHUTOMETpPA TOPCHOHHOTO
THUIIA.

Kaxnpii  MarHuTHBI ~ JATYUK ~ COJEPKUT  CMEHHYKO  Kalcyiay ¢
MarHUTOYyBCTBUTEJIBHBIM 3JIEMEHTOM (M3MEPUTENbHBIH MarHuT C 3€pKajbleM,
MOJBEIICHHBIA HAa KEBJIApPOBOM HHUTH), KOTOpas MOXKET ObITb ONEPATUBHO 3aMEHEHA B
Cllyyae HEMCIIPAaBHOCTH MarHUTOYYBCTBUTEIILHOTO 3eMeHTa. Bee anemenTsl 6i10ka MS
(32 UCKJIIOYEHHEM H3MEPUTEIHHOT0, KOMIIEHCUPYIONIUX U MOJCTPOEYHOTO MAarHUTOB)
BBITIOJTHEHb K3 HEMarHuTHBIX MaTepuaioB. Bce Tpu wmarHuTHBIX pgaTumka |
(pucyHok 97) pacnoyioKeHbl OAWH 3a APYTMM Ha IUIOCKOW mojacTaBke. JlJisl 3aluTh
MarHUTHBIX JAaTYMKOB OT BHEHIHUX MEXaHMUYECKUX BO3JCUCTBUM BO BpeMs
TPAHCIIOPTUPOBKH MPEAYCMOTPEHO appeTtupoBanue BuHTamu 2 (Pucynok 97). Pazbem 3
(pucyHok 97) cHayXuT s CBsS3M OJIOKAa MArHUTHBIX JIaTYUKOB C LU(PPOBBIM
peructpatopoM 2 (pucyHok 96) uepe3 kabenb 4 (pucyHok 96). Tpu BuHTa 5 (pUCYHOK
97) cayxat i ropu30HTaILHON YCTAaHOBKH JATYMKOB MO YpOBHIO 4 (pucyHOK 97).

BricTaBka  «HYJEBOr0»  YpPOBHS ~ KaXJIOr0 M3  MarHUTHBIX  JIaTYUKOB
OCYILIECTBJISIETCS B JIBE€ CTYHEHHU: IpyOas — HEMOJBMXHBIMU KOMIIEHCUPYIOIIUMU
MarHuTamH, YyCTAaHOBJEHHBIX B MakKeThl BKJIaJbImiedl 6 (pucyHok 97), TouHas —
BpAIllEHUEM pPYYEK JIJIsi U3MEHEHHUS TOJIOKEHUSI TOBOPOTHBIX MOJICTPOCYHBIX MATHUTOB
7 (pucynok 97). KomneHcupyolire MarHuThl OCYIIECTBIISIIOT KOMIIEHCAIIMIO OOJIbIIIEH

YaCTH ITOCTOSTHHOM COCTaBJIHIOIHeﬁ MAardmMTHOI'O ITOJIsA 36MJII/I, HUX HOMHHAJI BBI6I/IpaeTC$I
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3apaHee I KOHKPETHOrO peruoHa wusmepeHuul. Jlng koMmmoHeHThl D BbICTaBKA
«HYJEBOT0»  YpPOBHSA  OCYWIECTBIIIETCA  TOJIBKO  MOJCTPOCYHBIM  MAarHUTOM,
KOMIICHCUPYIOIIME MAarHuThl HE YCTAaHABJIMBAIOTCSA. B NpeACcTaBICHHOM KOMILIEKCE
WCIIOJB3YIOTCS JBA TUIIA KOMIIEHCUPYOIMX MaraHuToB — SmCo n «Bukamion» FeVCo,
MMEIOIINE COOTBETCTBEHHO OTPULATENIBHBIA W MOJIOKUTENbHBIA TEMIIEpaTypHbIC
kod(pdunnenTrl. [Ipu ux ycTaHOBKE MO pa3HbIE CTOPOHBI OT U3MEPUTEIBLHOIO MarHUTa
MPOUCXOJIUT B3aWMHasi KOMIIEHCAllUsl TeMIepaTypHOro napeida Bceill MarHUTHOM
CHUCTEMBI JaTYUKA.

B xaxxnom gatumke ocymiecTBisieTcsl (OTOIIEKTPUUECKOE MPeoOpa3oBaHue yriia
MMOBOPOTAa M3MEPUTEIIBHOTO MAarHuTa B HAIPsKEHUE, NOPSIMO MPOMOPLHOHATBHOE
W3MEHEHUI0 MArHUTHOrO TOJS. 3aTeéM CUTHAJI T[OCTYyHaeT Ha aHaJOrOBBIU
MpEeAyCWINTENb C OTPULIATEIBHOM OOpaTHOW CBSI3bI0 1O MAarHUTHOMY MOJI0. Bbixon
ananmoroBoro curaaina Ha AT MTS-R npoucxoaut nocine HY ¢unsrpa barrepsopra 6

nopsika ¢ yactorout cpesza 8 I'u. [lapameTpsl 6Ji0ka MAarHUTHBIX JATYUKOB MPUBEIACHBI

B Ta0mnule 9.

Tabnuma 9.
Tun MarHuTOMETpa TopcuoHHBIN, 3 OPTOTOHAIBHBIE OCU
YacToTHBIN AWAINa30H U3MEPEHUMN 0-8TI1g
CpenHexkBaipaTUYHOE 3HAUCHUE
YPOBHSI COOCTBEHHOTO IIIyMa Ha <1 uTn

gactore 1 I'g
Koaddunment tpanchopmaiiuu B 1iudpoBoi KO

H xommonenTa 4800 out/HTn
D xomMmoneHnTa 4800 out/HTn
7 KOMIIOHEHTa 4800 out/HTn
JInHaMUYEeCKHUM Auana3oH U3MEPEHUN MHAYKIIMA MAarHUTHOTO TTOJIA:
H xomnonenTa +1800 5Tn
D xomnoHeHTa +1800 5Tn
7. KOMIIOHEHTa +1800 5Tn
AHaIOroBBIN BBIXOJ] JATYMKOB +3 B
TemmneparypHblii apeiid <2,0 uTn/1°C

[Mpumeuanue: Koadpdumuentsl TpaHchopManud W JAUHAMAYECKUE AMANA30HBI M3MEPEHUH MOTYT
HECKOJIbKO oTnu4atbest (He Oonee, uem Ha 10%) oT mpencraBieHHbX B Tabnume 9 3HaueHuii B
3aBUCUMOCTH OT KOHKPETHOTO MarHUTOYYBCTBUTEIBHOTO 3JIEMEHTA JTaTYUKA.
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biiok MarHuTHBIX 1aTYuKOB MS (CO CHATON BepXHEU KPBILIKO)

Pucynox 97.

1 — Marnutnsie natauku (H, D, 7).

2 — KpenexHble BUHTHI (MCIIOIB3YIOTCS TOJIBKO MIPU TPAHCIOPTUPOBKE MPUOOPA).
3 — PazbeM qu1s kabens (4 Ha pucyHOK 96).

4 — YpoBeHb.

5 — BUHTBI 17151 TOPU30HTATBHON YCTAaHOBKH IATYUKOB IO YPOBHIO.

6 — HemoiBr>xHbIe KOMIIEHCUPYIOIINE MAarHUTHI.

7 — Pyuku n7is BpailleHus TOJACTPOCYHBIX MAarHUTOB.

8 — CTpenka, yka3pIBaroas HaIlpaBJI€HUE HA TECOMAarHUTHBIN CEBEP.

4.6.2 llugposoii perucrparop MTS-R 1i1s 3anucu U XpaHeHUs] MATHUTHBIX,

TCJATYPUIECCKHUX U ceiCMHYEeCKHUX JaHHBIX

4.6.2.1 Haznauenue

VYerpoiictBo  MTS-R  (pucynku 99-101) npeaHazHadueHo sl MPOBEICHUS

KOMIIJICKCHBIX FCO(bH?»H‘IGCKI/IX I/ICCJ'ICI[OBEIHI/Iﬁ B IIOJICBBIX YCJIOBUAX. OHO MO3BOJISIET
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MPOBOAUTH ABTOHOMHBIE HAOJIOACHUS OJHOBPEMEHHO TPEMsI TPEXKOMIIOHEHTHBIMU
nataukamMu. K  ycTpoWCTBy MOTryT OBITh TOJKIIOUYEHBI MAarHUTHBIC JTaTYUKH,
TEJUTypUUYECKUE JTUHUU U CEUCMUYECKHUE TaTUHUKHU.

VYcerpoiictBo MTS-R obecnieunBaer:
* u3MepeHue reopu3NIeCKuX MapaMeTpoB € MOMOIIBIO PA3TUYHBIX JATYUKOB
* cOOp U XpaHEHUE MOTYyYeHHON HH(pOpMaLIUU
* mepenayy uH(OpManuu B yAAJCHHBIM LEHTp cOopa W OmepaTUBHOM 00paOOTKH
reopuznueckoi nHPopmMaru

B Tabnuie 10 npuBeneHbl HEKOTOPBIE MapaMeTPhl YCTPOICTBA:

Tabmuua 10.
Cocras 24-bit ADC7714, GPS, MSP-430, Modem MT2456SMI
XpaHeHHE TaHHBIX Compact flash card (1 or 2Gb)
YacToTa IMCKPETHOCTH 3aITCHIBAEMbIX
50 uim 60 Hz

TaHHBIX
ToyHOCTH NIPUBS3KY 110 BPEMEHU <10
Bxonnslie kanamns! (1uddepeHnuanbHbie) 3 MarHUTHBIX, 3 TEJUTYPUUYECKUX, 3 CEHCMUYECKUX
Amnanorossie Bxoabl ALT124 (Bce 9

+3 B

KaHaJIOB)

4.6.2.2 CocTaB

VYerpoiictBo MTS-R pa3zpaboTano o MOIyJIbHOMY IPUHIUITY U COCTOUT U3:
- OCHOBHOM IIIATHI — S/Ipa CUCTEMBL.
- Jlo Tpex monyneit ananoro-udpobix npeodpazosateneit (ALIT).
- Monyns Compact Flash nakonureneii.
- Monyns unrepderica ynpaBieHHUs.
- Monyns ynajneHHoro 1ocrymna.

- Yopouennas 6nok-cxema MTS-R npencrasiena na pucynke 98.
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VYupomennas 6mok-cxema MTS-R
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Pucynox 98.

B xommiexkt MTS-R BxoauT Takxe BHEUIHUN anti-alias (MpOTUBOMOAMEHHBIN) QUIBTD,

MMEIOIIUN XapaKTePUCTUKU aHAIOTUYHbIE PUIBTPY MAarHUTHOTO JaTYMKA

Hudposoii peructpatop MTS-R

Pucynox 99 - Hudposoii peructparop MTS-R (Buz cripasa)
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Pucynok 100.

1 — TymOnep Bxmtouenuss MTS-R.

2 — Pa3zbem nnst kabesnst nutanus (6 Ha pUCYHOK 96) oT akkymyssitopa 12 B.

3 — Pazpem 11 Mmoaema.

4 — Pa3beM niia anteHHsl GPS.

5 — Pa3zpeM ju1s cranapTHOro kaoens, coequnstomero MTS-R u komnsrorep.

6 — Komnakr-dusm kapta 2 Gb.

4.6.2.3 Onucanue moayJeu ycrpoiicrea MTS-R

Snpo.

SAnpo sABiIAETCS LEHTPAIBHBIM MOAYJeM YcCTpoilcTBA U 00ecredyMBaeT

COBMECTHYIO paboTy Bcex Mojyieil. OHO MOCTPOCHO Ha OCHOBE CBEPX SKOHOMUYHOTO
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Mukponpoueccopa MSP430, umeer 0ydepnyto FLASH namare o6semoMm ot 16M 1o
512M. SMapo obGecneunBaer cuHxpoHuzauuioo usMepenuid ¢ UTC ¢ nomomrsro
SKOHOMHUYHOI'O YIPABIISIEMOTO0 KBaplEBOTO TEPMO-KOMIIEHCHUPOBAHHOIO TIeHepaTopa
4acToThl Koppektupyemoro GPS npuemaukom. JInsi  yMEHbIIEHUsS TIOMEX |
oOecnieueHus Jiyqiiero npuema npumensiercst BHemHsss GPS anrenna. Aapo no3somsier
noakmoyate 10 tpex moxayied ALl omnoro monyns Compact Flash nakomwmrens,
MOJYJS YJIAJE€HHOrO JIOCTyNa U MOAYJS ynpasieHus. Kaxaplii MOIyJIb MOAKIIOYAETCS

C IIOMOUIBIO pa3beMa U MOKET OBITH JICTKO 3aMCHEH.

Hudporoii peructparop MTS-R (Bug ciieBa)

Pucynok 101.

1 — Pa3zbeM 115t OAKIIIOUEHHS] MATHUTHBIX TaTYUKOB Kabesnem (4 Ha pucyHOK 96).
2 — Pa3zbem nst moAkII0OueHus 0J10Ka aHAJIOTrOBbIX GUIbTPOB (3 Ha pucyHOK 97).

3 — Pa3zbpeM U1 ITOKITIOUEHUS 3 CEUCMHUYECKUX JAaTUYUKOB.

Monyns AL
Mopynes ALl oOecrneunBaeTr NOAKIIOYEHHE OJHOIO TPEXKOMIOHEHTHOTO
YCTpOMCTBA U COAEPKUT TpH 24 pa3psanbix AL mo ofHOMY Ha KaKIyH0 KOMIIOHEHTY.

Kaxnoe ALIl wumeer nuddepeHHanbHbBIA BXOA C BXOJHBIM IPEILYCHUIMTEIIEM.
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[Ipennonaraercss ucnoiab30BaHUWE BHEIIHEro aHajgoroBoro Anti-Alias ¢uibtp. Ilpu
MOAKIIOUEHUM MArHUTHOTO JaTyuka, anti-alias QuibTp yke BKJIIOYEH B COCTaB
MarHuTHOTO JaTuuka. [ MOAKIIOYeHUs NOPYyTHX JaT4YUKOB, B KOMILJIEKT BXOJUT
BHEIIIHUI aHAJOTOBBINA anti-alias QuiIbTp ¢ aHAJTOTUYHBIMU XapaKTepucCTHUKamMH (OJIOK
AF — 3 na pucynok 96). AIlIl obOecnieunBaeT peXEKIUIO CUTHAJIa Ha 4YacTOTe
nuckperuzanuu Ha ypoBHe 100dB. Yactora nuckperusanuu paBHa S0Hz wiu 60Hz B
3aBUCUMOCTH OT YacTOTHl CETHU dJIeKTponuTaHus. Buemnuii anti-alias ¢uasTp Takxke
COJIEPKUT CcHUCTEMY 3aluThl oT MoJHui. Moayns AIIIl obecrieunBaeT AaTYMKU

outadueMm = 5V u +12V.

Monayns Compact Flash nakonurens.
Monaynb umeer ogHo (aBa) rHe3na nis ycranoBku Compact Flash kaprt. B aToit
BEpCUM MOTYT HCIIOIb30BaThCA KapThl 00bemMoM 10 2Gb. 3amuch MpPOU3BOAMTCS B

dbopmate FATI16.

Monynp yaaaeHHOro 4OCTyIa.

Monyne mpeaHasHadeH s yAAJIEHHOrO JOCTyma K YCTpoicTBy. B manHOM
KOMIUIEKTE OH peajn30BaH Ha BCTPOCHHOM MojaeMe V.92, mopaepxkuBaromiero I[P
npotokon (unrepdeiricet PPP, FTP kmuent, HTTP cepep, POP3, SMTP, TSP/IP).
Mopaynb TO3BOJIIET W3 YAAJICHHOM TOYKM TOJNy4YaThb JaHHbIE, WHQOpPMAIUIO O
COCTOSIHUM Y CTPOICTBa, yHpaBIsITh YcCTpoucTBoM. st CBsi3M € Y CTPOHMCTBOM
UCNONB3yloTCsa mnporpammMa RMView mnon ynpaBienuem Windows XP  wiwm

CTaHJapTHBIE TPOTrpaMMBbl (B OTPaHUYEHHOM 00BbEME).

Monynb untepderica yrpapieHus.

Monaynbs mnpenHazHaueH s TMOJKIIOYEHUS BHEIIHEro KOMIbIOTEpa JIs
KOHQUTYpallul U yOpaBieHUS YCTPONUCTBOM U IS HACTPOMKH  JTaTYUKOB.
[TogkmtoueHne BHENIHETO0 KOMIIBIOTEpAa OCYIIECTBISIETCS MO TMOCJEN0BaTEIbHOMY
unrepdeiicy RS232. Tlpu »Tom cBs3b KOMIbIOTEpa U YCTPOMCTBOM 0O€CHIEYMBAET

nporpamma RMView nog Windows XP.
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4.6.2.4 Pe:xkumbl padoThbI

B mpomecce paboTrhl YCTpOHCTBO MOKET HAXOIUTHhCS B JBYX peKUMAX:
HAaCTPOUKH U MOCTOSHHOUM paOOTHI.

PexuM HacTpOWKM HMCIONB3YETCA ISl YCTAHOBKM JATYUKOB M Y CTPOWCTBA U
MOATOTOBKU cOopa uHbopMmauuu. B 3Tom pexumMe K YCTpOHCTBY NOAKIIOYAETCS
BHEIIHUM KoMIbloTep. Ha KkoMIbroTEpE 3ammycKkaercsi mporpaMmma CBsi3u ¢ Y CTpOMCTBOM
RMView. Jlannas nporpamMmma no3BOJISI€T BBIIOJHUTH HACTPOUKY Y CTpoicTBOM. Takxke
OHa 00ECNEeYMBACT BU3YATU3AINIO0 U3MEPSIEMBIX CUTHAJIOB JIJIi YCTAHOBKHU U HACTPOUKHU
JaTYUKOB.

[Tocne okoHYaHUsI YCTAaHOBKU/HACTPOMKHU BHEIIHUM KOMIBIOTEP OTKIIOYAETCA, U
YCTPOMCTBO MEPEXOJUT B PEXKUM MOCTOSHHOU paboThl. B 3TOM pexkume yCTpOUCTBO
MPOU3BOJIUT H3MEPEHUE TeOPU3NUYECKUX MapaMeTpoB, cOOp, XpaHEHHE [aHHBIX H
yaaldeHHbI pocryn/mepenayy wuHbopmauuu. B 3aBUCMMOCTH OT mapameTpoB
ANEKTPONUTAHUS Y CTPOUCTBO MOXKET paboTaTb B TMOJHOM pEXKHUME WIH PEKUME
sHeprocOepexenus. Pexxum sHeprocOepexeHuss OTIMYAeTCsl OT IMOJHOTO pexuMa
rpadukoM pabOThl MOJyJI€H, TTIaBHBIM 00pa3oM MOAYJIS yAaJdeHHOTO JocTymna. B atom

PEKHUME MOACM U APYTUC MOAYJIN NCPHOANYICCKU OTKIIIOYAIOTCA U BKIIKOYAKOTCA.

4.6.2.5 Cnenupuxanus

MexaHnueckue XapakTepUCTUKHU:
Pazmep - 220 x 170 x 100
Bec - 1.5kr
Pabouas Temneparypa - ot -20°C no +50°C
Pazbemsr:
Kananer gatunkos - PC-10TB
[Tutanue - PC-7TB
GPS anrenna - SMA
Tenedon - PC-4TB

[TocnenoBaTenbhbiit mopT - DB-9 (male)
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IIurannue:

Hanpsoxenue - DC 12 V

[ToTpebnsiemas MomHOCT - < 1.2 W

Xapakrepuctuku monyisa ALIL:

Twun - Curma-aenbra, 24 Out

Komnuectso - Tpu AL, no ognon ALII Ha KaXXAyH0 KOMIIOHEHTY
Koaddunment ycunenus - 1, 2, 4, 8, 16, 32, 64, 128

Bxoanoit umnenanc - or 10Kohm g0 3Mohm B 3aBUCMMOCTH OT Ha3HAYEHUS
Hlkana u3mepennii - + 2V @x1

VYposenb myma (RMS) - 4 uV @ x1

Yactora nuckperusanuu - 50/60 Hz (B 3aBucumocTu ot yactoThl AC)
Anti-Alias puabTp

Tun - barTepBopT 6 TopsaAKa

Yacrora - 8Hz

[IpuBs3ka o BpeMeHu:

Tumn - Ynpasnsiemblil reHepaTop 4acToThl ¢ Koppekuueit o GPS npuemuuky
TouHnocTh(c KOppekiuei) - £ 1 ms

TounocTs (6e3 kKoppekiuu) - 0,5 ms/s

CBs3b:

Tenedon - TCP/IP, PPP, FTP (xnuent), POP3, SMTP, HTTP (cepBep)
[TocnenoBaTensublit OpT - RS232 (mpoTokon nporpammel o Windows XP)
3aroMHUHaKIIEE YCTPOUCTBO:

Tun - onna (nBe) Compact Flash kapta

O6mwem - 1o 2 Gb (4 Gb)

®opwmar - FATI16

4.6.3 biiok anayorosbix puiabTpoB AF

Ha pucynke 102 npencraBien Onok — aHamoroBeix — ¢uibTpoB  AF,

MpeHA3HAYCHHBIN IS MOJKIIOUEHUsI TpeX Telulypuueckux auHui (xaHanel Ex, Ey,
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Ez). KpacHble KJIeMMBI — «IUTIOCY», YEPHBIE KIEMMbI — «MUHYC». OUIBTPHI UICHTUYHBI
(bunpTpaM, pactoyioxKEHHbBIM B MarHuTHbIX gatyukax (0—8 I'm) u umerot koadduiment

ycunenus 10.

biiox ananoroBeix puibTpoB (AF)

- FILTERS -

Pucynok 102.

1 — Pa3bem asisi KOHTaKTa ¢ TPYHTOM

4.7 YcTaHOBKA, HACTPOHKA U BKJIKO4YeHne KoMmiuiekca GI-MTS-1

1. Ecnu npoBenena npeasapurenbHas Hactpoiika H, D u Z natuukoB Onoka
MS Ha MarHUTHOM 00CEpBATOPHH, PACIIONOKEHHON Ha paccTosHuM He 6osee 300 kM oT
MecTa NMpOoBeAEHUsS padboT, TO HA TOUKE M3MEPEHMS AaTYUK D MOMXKHO MCIOJIb30BaTh KaK
HYJIb-UHJUKATOp JJI OPHUEHTHPOBKH Ojoka MS 1o MarHUTHOMy Mepuauvany. B
IPOTUBHOM CJIy4yae HEOOXOJMMO HCIOJIb30BaTh MAarHuTHyr Oycconb. Ilocie
MpeBapuTeNIbHON HAcTpoMku Oioka MS Ha MarHutHOM oOcepBatopuu naTduk D

IIepecTpanBaTh HENb3s!
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2. Ha Touke usmepenuii cnenarb B rpyHte yriayonenue pazmepom 400x400x300 Mmm
Y 3aChINaTh AHO cioeM mecka ~100 M.

3. [Togcoennnuth Kabenb 4 (pucyHok 96) k pazbeMy 3 (pucyHok 97)

4. [In0THO yCTaHOBUTH OJIOK MAarHUTHBIX JTaTYUKOB HA JHO YTIYOJICHUS TaKUM
oOpa3om, 4ToObl cTpesika 8 (pucyHOKk 96) Oblua HalpaBlieHa Ha MarHUTHBIA ceBep
(MCnONIBb30BaTh MArHUTHYIO OYCCOJIb).

5. CHATBH KpenexHble BUHTHI 2 (pUCYHOK 97) U C MOMOIIBI0 BUHTOB 5 (pUCyHOK 97)
BBIBECTH YPOBEHb 4 (pUCYHOK 97) B HYJIEBOE MOJIOKEHUE.

6. Coenunuth kabenb 4 (pucyHok 96) k pazbemy 1 bioka MTS-R (M, pucyHox
101). bnok MTS-R ycranaBiuBaeTcst Ha pacCTOSIHUU 5 — 15 M OT MATHUTHBIX JATYUKOB.
7. Coenuuuth KabeyeMm OJOK aHAIOroBBIX (GUILTPOB (pucyHok 102) u pazbem 2
(T, pucynok 101) na 6moxe MTS-R.

8. [Tpucoenuuuth Temtypudeckue JuHuM K pazbeMam Ex, Ey, Ez Ha Oinoke
aHajoroBbix GuIbTpoB (pucyHok 102) u coeAMHUTH TPyHT ¢ kiemmoi 1 (pucynok 102)

9. CoenuHuth kabelieM CEHCMHYECKUE NATUYUKU (HE BXOJST B COCTaB KOMIUIEKTa
GI-MTS-1) u paznem 3 (S, pucynok 101) na 61oke MTS-R.

10. CoenuHuTh CTaHJAPTHBIM KabOesnem (BxoautT B coctaB komiuiekra GI-MTS-1)
pazbem 5 Ha O6ioke MTS-R (PC, pucynok 100) u komnberoTep. Y cTaHOBUTH TymoOuep 1
(pucynok 100) B monoxkenne OFF.

11. Coenunutb kabenem 6 (pUCyHOK 96) akkyMyJSITOpBI U pazbeM 2 Ha Oioke MTS-
R (DC, pucynox 100). Kpacublii koHel[ Kabes — «IUTHOC», YEPHBIA — «KMUHYC.

12.  VYcranoButh anteHny GPS u coequnuth ee ¢ pazbemom 4 Ha 610ke MTS-R (A,
pucynok 100).

13.  OtkpsITh kpbiliKy 0510ka MTS-R (pucyHok 99) u BcTaBUTh KOMIAKT (IAII-KapTy
B THE3/10, 3aKPBITh KPHIIIKY.

14. BxJIIOYHATH KOMIOBIOTEP.

15. VYcranoButs TymOnep 1 (pucynok 100) B mnomoxenue ON, npu 3>ToM
reopusnueckuit komriekc GI-MTS-1 naumnaer pabotath. [locne Toro, kak GPS

MIPUEMHUK, pacnojoxeHHbli B biioke MTS-R, npuMmeT curaaisl OTHOBPEMEHHO OT TPEX
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HAaBUTAIIMOHHBIX CIyTHUKOB, HAYWHAETCS 3alUCh MAaHHBIX Ha (QIAII-KapTy, TaKXKe
pacrnionoxxennyto B bioke MTS-R.

16. Jlmga HacTpOWKH MAarHMTHBIX JATYUKOB 3allyCTUTh HA KOMIIBIOTEPE MPOTPaAMMYy
MTS-Control. YcTaHOBUTHP Ha KOMIBIOTEpPE OKHO, IIOKa3bIBAIOIIEE W3MEHEHUS
MarauTHoro noJist (H, D, Z KoMIIOHEHTHI) CO BPEMEHEM.

17. Bpamenuem pydek 7 61oxka MS (pucyHok 97) yCTaHOBUTH «HYJIEBBIE» YPOBHHU
KOMITOHEHT MarHUTHOro nois. Bpamare pyuku 7 ouens memneHHo! Eciu B mpouecce
MOJACTPOMKHU MPOUCXOAUT BBIXOJ MATHUTHOIO JAaT4YMKA 32 JWANa30H H3MEPEHUU —
VW3MEHUTH HAIIPABJICHUE BPAILICHUS HA TPOTUBOIIOJIOKHOE.

18. BBIKIIOYHTH KOMIOBIOTED.

19. UYepes 1-2 nHA NOBTOPUTH HACTPOIKY OJIOKAa MarHUTHBIX TaTYUKOB MS 1o HyIr0
YPOBHSI ¥ TOACTPOMKY HYJIEBBIX YPOBHEW KOMIIOHEHT MATHUTHOTO TOJISI.

20. Bce npuOopsl JOKHBI OBbITh 3alMIIEHBI OT MPSMBIX COJHEUYHBIX Jy4dei,
aTMOC(EpHBIX OCAJIKOB M MbUIU. MBI PEKOMEHAYEM YCTaHABIMBATh BJIOK MarHUTHBIX
natuyukoB MS, biok ananoroBeix puibTpoB AF u yctpoiictBo MTS-R B repmeTnunsbie
KOHTEHWHEPBI, W3TOTOBJICHHBIE W3 HEMAarHuTHOIO Marepuaiia. B KoHTelHepe ¢
MArHUTHBIMH JaTYUKAMHU JIOJDKHO TaKXk€ HAXOJUTHCS BEUIECTBO, MOTJIOMIAIONIEE BiIATy

(cunukarens).
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I'maBa S5 Opranusanussi W NpOBeJdeHHEe  KOMILUIEKCHOM  reoJioro-
reopusnyeckoii IKcHeaUNUM B Ppsige ceilicMoonacHbIXx paiioHoB CeBepHOro

Kagka3sa, Brirouas paiiod bosbuoro Couun

Yyensimu O3 PAH, UBMUPAH u corpynnukamu kadenpst YC KBI'Y Obuia
OpraHU30BaHa SKCHEAUIUSA [JIsi TpOBeJeHUS Treo(U3nYecKuX padoT U YCTaHOBKHU
YHUKaJIbHBIX PUOOPOB KOTOpbIe BXOJAT B coctaB YCY KI'OUUC KBI'Y.

PaboTel ObLTM TIpOBEJEHBI B Ja0OpaTopusix BXOASAIMX B cocTaB KomriekcHoi
reopusndeckod  uHbOpMaALMOHHO-U3MepuTenbHolt  cuctembl  KBI'Y, wu B
Bepxue-Kybanckom reoaumnamuueckom noinurone BCEI'MHI'EO. Ha pucynke 103

MpECTaBIICHA KapTa pacloIOkKEHUs reo(pU3nuecKux J1adopaTopuid.
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Pucynok 103 - Pacnonoxxenue reopusnyeckux 1adboparopuil. Jlaboparopus Ne 1

(IItomers BHO USIN PAH), Jlabopatopust Ne2 (Bepxuekybanckuii monmron), Jlaboparopus
Ne3 (KBI'Y, r. Hanbuuk).

B na6oparopuu Ne 3, koTopast HaxoauTcsi B Haybunke, yCTaHOBIIEH YHUKAJIbHBIN
npudop SeisMonitor GEOSPACE. On mnpexacrtaBmsieT coOoi cedicMoMeTp s
MIPUMEHEHUSI B CEMCMOJIOTUYECKUX, WHXKEHEPHBIX W HAYYHBIX HCCIEIOBAHUSIX, €CIIH
CYIIECTBYET HEOOXOAUMOCTh B IaCCUBHOM, HHU3KOIIYMHOM KOPOTKONEPHUOIHOM
TPEXKOMIIOHEHTHOM Teodone. CeilcMogaTUMK COCTOMT U3 3 OPTOrOHAIBHO
PACIOJIOKEHHBIX CEHCMOMETPOB ¢ COOCTBEHHOM uacToToil 1I'm, B aatOMHUHHEBOM

KOpITyc€ M OCHAlleH kabenem JiuHON 3 meTpa. Jyis peructpanui U moclenyromen
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obpabotku cericmonutop GEOSPACE mnonkmtogaercs K 1u(poOBOMY PpETUCTPATOPY
tuna REF-TEK 130.

Hudposoit  peructpatop REF-TEK mnpennasHauen ajis  MECTHBIX U
PErHOHANBHBIX CEMCMOJIOTHYECKUX MCCIIEIOBaHUN, MPUMEHSIETCS B OYaroBBIX 30HAX
3EeMJICTPSICEHUI.

Ha pucynke 104 mnpeacraBien o6mwmii Bujg cedicmonntopa GEOSPACE
MIOAKIIIOUYECHHBIM K ceicmuueckomy peructparopy REF-TEK 130 ycraHoBineHHBIN Ha

rmoctameHTe B jabopaTopuu Ne3.
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Pucynok 104 - Ceticmonutop GEOSPACE noakmtoueHHbIH K THPpoBOMY
peructparopy REF TEK.

Ha pucynkax 105 u 106 npeacTaBieHbl JaHHbBIE MTOTy4YeHHBIE ¢ TabopaTopun Ne3
[0 pErucTpanuu 3eMIIETPSACEHUs, KoTopas mpousonuia 7 ceHTsaOps B 22:41 mo
I'puaBruy B I'py3um ¢ marautynou 6,2. HaknoHoMmeTpuueckas CTaHLHS XOPOIIO
3aukcupoBana 3TH celicMuueckue coObiTusa. CelicMorpaMma, TOJYyYEHHas C

nomoubo, GESPACE npencrasnena Ha pucynke 105.

185



474 2.8‘44:9?:174‘ J22;4d:§2:‘874_ 22:15585/4 ‘22 824 274

22‘43'!4?’4 22;!4 7!74 ’244 "8?4 )"45 5574 22«16 4274

b e bbb e bt A

..........................................................

2244 8_7}‘_ 22:45‘ 574 42‘48"24’274 .

Pucynok 106 - CéﬁCMorpaMMa 3eMnefpﬂceHHI71 7 CEHTAOpS B pr:?.I/II/I‘ MOJTy4Y€HHast
ceticmomonutopom GEOSPACE.

Jlns perucTpaiuu MECTHBIX CEMCMUYECKHX COOBITUM B IITOJbHE bakcaHcCKoit
Heiirpunnoit O6cepBaTopunt Ha rinyoune 1500 MeTpoB yCTaHOBJIEH CEHCMOMOHUTOP
GEOSPACE. Ha pucynke 107 moka3aH celicMOMETp, YCTAHOBJIEHHBIA HA TOCTAMEHT.

Ha 40 nukere B mrtonbue BHO nHa rmy6une 6onee 4000 MeTpOB yCTaHOBIICHBI J1BE
WHYKIIMOHHBIE MAarHUTOMETPHI (pucyHok 108).

Tonmuna ropubeix nopoj Ha rayoune 4000 metpoB 6onee 2500 MeTpoB, TOITOMY
371€Ch, MTOJIHOCTHIO UCKITIOYAOTCS (DOHOBBIE IIYMBI.

B Bepxue-Kybanckom reogunamuueckom mnonurone BCEI'MHTI'EO Munucrepctsa
MPUPOIHBIX pecypcoB Poccum, kOTOphI pacnonoxeH B 30 kKM K 3amagy OT NOAHOXKbSA

ByJKaHa OnbpOpyc B TMpeaenax pa3BUTUA ero OaTroiuTa ObUIM YCTaHOBJICHBI:
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TPEXKOMIIOHEHTHAsi MarHuTHoBapuanuonHas cranuus (MBC), HakioHOMeHTpUuecKas

CTaHIIUA U U3MCPUTCIIb EZ KOMITOHCHTBI 3JICKTPUICCKOI'O I10JIA.

Pucynok 107 - 15 nuker ¢ reodusnyueckoil anmaparypoii. 1-HakIOHOMEDHI,
2- Ceticmometrp GEOSPACE, 3 — deppozonn, 4 — peructparop REFTEK.

Pucynok 108 - UTHAYKIIMOHHBIN MAarHUTOMETP TSI UCCIIE0OBAHUS. MATHUTHOTO TTOJIS
3emMuIn.

OT MecTa pacnoyIoKEHUsI OJUIOHA K DNbOpyCy MOAXOAUT TPHU YIIENbs: Xyec,
Vy-Xyp3yk, u Yiy-Kam, kotopsie BeixoasT B KybaHckoe yiienbe, 1o KOTOpoMy TeUeT
peka Ky0Oanb.

MBC npennazHadeHa, Uisi W3MEpPEHHs BapualMil TpPEX KOMIIOHEHT BEKTOpPa

MAarHATHOW HHAYKIUH TTOJIST 3EMIIH.
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Pucynox 109 - O6mmii Bux MBC ycraHOBIeHHas HA IIOCTAMEHT.

JInst yMeHbIIeHHs] BO3IEHCTBHSI BETpa U TEMIIEpaTypbl IOCTAMEHT ObLI OTpaXkIeH
JEPEBSHHBIM CPyOOM M TEPMOU3OJIALIMOHHBIM MaTepuaioM. Bes KOHCTpyKIus crenaHa
0€3 UCIO0JIb30BaHUS TBO3ACH U METAIUIMYECKUX JIeTajei.

Jnst ymeHbplieHus: (POHOBBIX IIYMOB CTaHIMS YCTAHOBJEHAa HAa YAAJIEHUU OT

METAJUIMYECKUX KOHCTPYKIIHM.

PI/IcyHOK 110 pr6 JUTS MOCTAMEHTa MaFHI/ITHOBapI/IaHI/IOHHOI/I CTaHLIMH.
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JIns perucTtpauny HAKJIOHOB 3€MJIA M ONPEAECIEHHUS MOMEHTA PErucTpaluu
CEHCMUYECKOTO COOBITHS B MECTE€ YCTAaHOBKHM NpHOOpa, Ha MOJUIOHE YCTaHOBJIEHA
HaKJIOHOMETpUUYECKasl CTaHIMs. JTO O0JerdyaeT BblJIeJIEHHEe MAaTHUTHBIX aHOMAIUN TpH
OJIHOBPEMEHHOM PETUCTPALIMM CEMCMUYECKUX COOBITHII MarHUTHBIMU BapuOMETpaMU U

APYTUMU IPOrHOCTUYECKUMU MpUOOpaMH TAKOro Kjacca.

Pucynok 111 - Haknonomerpuueckas cranuus cucremsl [[.I'. ['punnesa,
ycraHoBneHHas Ha Bepxuae-Ky6anckom nomurone BCETMTHT'EO.

B mponecce peructpanuu u mocienyroiieit oopadotku ganueix ¢ MBC u
HAaKJIOHOMETPUUYECKON CTAaHIIMA OCHOBHOE BHUMAHHE COCPEIOTOUYEHO:

- Ha MCCJIEJOBAaHUU NPOLIECCOB B3aNMOEHUCTBUS KOPBI U BEPXHEW MaHTUHU 3eMIIN
B CJIO’KHBIX T€0JIOTHYECKUX YCIOBHIX DIIbOPYCCKOTO BYJIKAaHUYECKOTO LEHTPA;

- Ha W3Y4YEHUUM MEXaHM3MOB, OTBETCTBEHHBIX 3a TI€HEpPALHI0 HABEICHHBIX
BOJIHOBBIX IPOLIECCOB, BO3HUKAIOIIMX MPHU B3aUMOJECUCTBUH Pa3IOMHO-OJIOKOBBIX
CTPYKTYp U JPYTUX HEOJHOPOJHBIX 00pa30BaHMl B pallOHEe BYJIKaHHUYECKON MOCTPONKH
Y Ha IPWIEraloluX TePPUTOPUSX;

- Ha PErUCTpalyy U aHAJIM3€ IPEIBECTHUKOB PA3HOMACIITAOHBIX F€OPU3NYECKUX
Karactpod B paiioHe OIbOPYCCKOrO BYJIKAHMYECKOTO IEHTPA W Ha MPHUIIETaroIINX

TEPPUTOPHUSIX.
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Ha mnonurone IJIT UBMECPCHUS  DJICKTPHUYCCKOI0 IIOJA TaKXKE YCTAHOBJICH

HU3MCPUTCIIb Ez KOMITOHCHTBI SJICKTPUYCCKOI'O ITOJIA.

Pucynok 112 - U3meputens E; KOMIOHEHTHI 3J1EKTPUYECKOTO MOJSL.

Jns u3MepeHus TemmepaTypHbIX MoJied B palioHe moJuroHa Obljga BhIOpaHa
ckBaxxnuHa BK-11. AGcomoTHas otmetka yctbst: 1200 M. ['myOuna ckBaxunsl: 119,8 m.

['eonmoruueckoe CTpOeHHUE B paiiOHE CKBAXKHHBI HE OTIWYAeTCsd OOJIbIIUM
CTPYKTYpHBIM pa3HOOOpa3zueM. 3JeCh MOKHO BBIJCIUTH JIBa CJIOS: TEPBBIM CIIOU
MOITHOCTBIO 24 MeTpa, COCTOSIIIMN W3 BallyHOB, rajieyHUKa, 1IeOHS, MecKa; BTOPOM
CJIOM TEOJIOTMYECKOM CpPENbl, COCTOMT M3 KPUCTAUIMYECKHX TPEIIMHOBATBHIX CIIAHIIEB
npotepo30s (pucyHok 113).

Y CTaHOBIIEHO, YTO TEMIIEPATYPHBIA PEKHUM B CKBAXKHHE, KOTOpas yJIalleHa OT
BBISIBJICHHBIX MarMaTH4eCcKUX 00pa3oBaHUM B paiioHE DIIbOPYCCKOr0 MarMaTH4eCKOTO

1eHtpa 6osiee uem Ha 30 kM, HaxoauTes B ipejaenax HopMel (30 C Ha KuIomeTp).
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[IpoBeneHHBIE M3MEpPEHHS HA CKBaXXHMHE IMOATBEPIKAAIOT, YTO TOBBIIICHHBIC
TeMIepaTypbl U 3a(UKCHUPOBAHHBIE TEMIIEPATypHBIE T'PATUEHTHl yJaeTcsl HaOII0aTh
TOJIBKO B HEMOCPEICTBEHHOW OJIM30CTH OT MarMaTU4YE€CKON KaMepbl 1 MarMaTu4yecKoro
ouara.

Bce nprubopsl paboTaroT B peKuMe HENPEPHIBHOTO MOHUTOPUHIA Ire0(pU3HUECKUX
IIPOLIECCOB MPOUCXOAIINX HAa TEPPUTOPUU DIBOPYCCKOrO BYJIKAHMYECKOrO LEHTpA.
CO6op W XpaHEHHE [JAHHBIX TPOU3BOJUTCA B aBTOMATHYECKOM pexume. Jlns
nanbHeime o0paOoTku modyyaeMas HMHQpOpMalMs TNepelaerci B TOJOBHbBIE

YIIPABJICHHUS IO KaHAJIaM CBSI3H.

Ha pucynke 113 noxa3ana cxema ckBaxkunsl BK-11: 1 — Cioit reonornueckoit
Cpellbl, COCTOSINNA U3 BaJIyHOB, FaJ€YHHUKA, IPECBbI, IIEOHs, necka. MOIIHOCTh C0s
24 wmetpa. 2 — Cnol T€OJIOTUYECKOM CPENbl, COCTOSIIUNA W3 KPUCTALNIMYECKHUX

TPEUIMHOBATHIX CJIAHIIEB MPOTEPO30SI.
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Sy P,
Oo6mmuii Bun Bepxue-Ky6anckoro nonmurona BCETMTHTEO.

N

Pucynox 115 -

O6mmit Bua Bepxne-KybOaHCkoro mnonuroHa # pacroyioXeHue mnpuOopoB
ITOKA3aHbl HAa pUCYHKE 115.

Ha ocHoBaHMM TIOJyYE€HHBIX HAKIOHOMETPUYECKUX JIaHHBIX, OTPaXKaroUIUX
CTPYKTYpPY HaBEIEHHBIX BOJHOBBIX IIPOLECCOB OT YJAJIECHHBIX 3€MJIETPSCEHUN B pailoHe
OnpOpyCCKOro  BYJKAHMYECKOTO LEHTPa, MOATBEPKICHO HAJIWYUE PETUOHATIBHBIX
JIOKQJIbHBIX 00pa30BaHU C XapaKTEPHBIMH PE30HAHCHBIMU MOJAMH, YaCTh U3 KOTOPBIX
00yCJIOBJIEHa HU3KOYAaCTOTHBIMM MOJAaMH MarMaTH4eCKMX KaMep M MarHuTHOrO odvara

ByJIKaHa DIb0pyc.
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CormacHO HOBBIM  JaHHBIM  MPOBEACHHOIO aHAIW3a PE30HAHCHBIX MOJ
MPUBEJACHHBIN pa3Mep MarMaTUYEeCKOM KaMepbl HAXOAWTCA B IMpenesax 8-9 KM u
3ajieraeT OHAa B UHTepBaie TIyOuMH 1-10 KM HMKE YpPOBHS MOpPS MPAKTUYECKU
HEMOCPEACTBEHHO TMOJ BYJKAHWYECKOW NOCTPOMKOM. MarmaTtudeckuii oyar 1o
MOJYYEHHBIM JTAHHBIM MMEET BECbMa BHYIIMTEIBHBIE Pa3MEpbl, KOTOPBIE JOXOIAT 10
30-35 km.

Bo Bpems oskcnemummu B 2009 tony B r. Coum Oblla yCTaHOBIIEHA
MarHTOBapUaIlMOHHASl CTaHIIMS, KOTOpask BXOJAUT B OOUIyI0 ceTh cOopa maHHbIX. OHa
MpEeHA3HAYECHA I PETHCTPAlMM MArHUTHOTO TOJIS 3€MJIA B JIAHHOM pailoHe, U
MOJTyYEHHbIE JTaHHbIE HEOOXOAUMBI JIs ceiicMuueckoro Monutopunra. Ha pucynke 116
MPEJICTABJICHA MArHUTHOBAPHALMOHHAS CTaHUMS W CICHIOMEIICHUE W3 JIepeBa
caenaHHas 0Oe3 MCIOJIb30BaHUS MeTaJuIMuecKux Jneraneil. Ilomemenus takoro Ttumna

JenaroT 0e3 rBo3/Ae U METAIUTMYECKUX JIeTajlel A1 UCKIIFOUEHHSI IIYMOBBIX MTOMEX.

Pucynok 116 - MarautHoBaprannoHHast craHius B r. Coum.

Jlabopatopus B Coun Boiiia B 001yto cuctemy CeBepokaBKa3CKol reo(pu3nuecKoi
o0cepBaTOpHM, W OCYIIECTBIISAECT Mepenady JaHHBIX B IEHTP oOpabOTKM W XpaHEHUS B

pexuMe OJIM3KOM K pealbHOMY BPEMEHHU.
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3aKJIo4YeHue

B Hacrosimee BpemMs Ha ceBepHoM KaBkaze (YHKIHMOHUPYIOT YETBIpE
MOJTHOMACHITa0HBIX Teo(PU3NUEeCKUX JTadOpaToOpuu, KOTOphIE BOILIM B COCTaB
CeBepokaBKa3Cckoil reou3nuecKoi 00cepBaTOPHH.

[lonyuyenHsle B pe3ylibTaTe HaAOMIOACHUN HKCHEPUMEHTAJIbHbIE JaHHBIE
MO3BOJISIIOT UCCIIEIOBATh TOHKYIO CTPYKTYPY XapaKTepHbIX KBa3UBOJIHOBBIX Gpopm YHY
AIEKTPOMArHUTHBIX BO3MYIIICHUHN (MMOTEHIMAIBHBIX MPEIBECTHUKOB), BBIACICHHBIX MPU
aHaJu3€ OTHEIbHBIX CHJIBHBIX CEUCMHYECKUX COOBITUM, KOTOpBhIE MPOU3OILIN B
pa3UuHbIX  paiioHax 3emu U ObUIM  3a(UKCUPOBAHbI  MHGPOPMAIMOHHO-
U3MepuTeIbHbIMU cucTeMaMu CeBepoKaBKa3Cckoil reousnueckoil o0cepBaTOpUH.

bonbme MaccuBbl HHMQPPOBBIX  JAHHBIX, OTPAXKAIOUIUX  MOCTYIMAOILYIO
ANEKTPOMArHUTHYIO M CEMCMUYECKyr0 UH(OpMalMI0 CO BCEX CEHCMOOMACHBIX
PEruoHOB 3eMJIH, AENaeT 3aTPyAHUTEIbHBIM €¢ 00pabOTKy M OTPaKEHHE MOJYUYEHHBIX
JAHHBIX B OTYETE 3a OJMH KBapTaj. JTa KponoTinBas padbora OyaeT MpoAoSIKaThbCs Ha
BCEX OJTamax BBINOJHEHUSI HACTOAINIEH  HAyYHO-HCCIENOBATENbCKOW  pabOTHI.
[Inanupyercs co3gaHue CHENHATM3UPOBAHHBIX AJITOPUTMOB M MPOrpaMM, KOTOpPHIE
MO3BOJISIT aBTOMATU3UPOBATh 3TOT Mporecc. OJHAKO, yUacTHE YUEHOT0-UCCIIEI0BATES
B paboTax 1O aHalIW3y TOHKOM CTPYKTYphl TE€OMAarHUTHOM U celcMUYecKou
nHopmaiu, ocraercs o0s3aTeNbHbIM. (€0 B TOM, UTO MOJYyYEHUE YHUKAIbHBIX
HAay4YHBIX PE3yJbTaTOB, CBA3aHO HE TOJBKO C aHAJIU30M JIaHHBIX HATYpPHOTO
AKCIEPUMEHTa, HO JTOT IMpolecC TpeOdyeT OJHOBPEMEHHO H3y4yaTh U Te€0JIOTrO-
reo(pu3n4YecKre 0COOCHHOCTH PETHOHA. Y CTAHOBJIEHO, YTO TIIyOMHBI 3aJIeTaHUs o4ara u
Pl IPYIUX TEOJIOTMYECKUX OCOOEHHOCTEM MOTYT SBUThCA omnpeaesstomumu. B
MPOIIECCE MU3YUECHHSI TUX CJIOXKHBIX SBJICHUN KEIATEIbHO YYECTh, MO BO3MOXKHOCTH,
BCE OCHOBHBIE CTPYKTYphI reocdep 3eMiu, y4acTBYIOIIMX MPSIMBIM WM KOCBEHHBIM
obpazoMm B  (dopMupoBaHMHM  00Opaza  aHOMAJbHOTO  KBAa3UTapMOHHYECKOTO
AJEKTPOMArHUTHOTO WJIM MAarHUTHOTO BO3MYILIEHHMS Ha BCEX OJTamax pa3BUTHS,
BKJIIOYas: TMOATOTOBUTENIbHBIM TEPUOJ, MOMEHT YyJapa M TOCJIeAe CHUIBHOIO

CEUCMHYECKOTO COOBITHS.
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Ha tpetbem stane uccnenoanuii B pamkax HUP 000611eHb! cyiecTByomue 1 ¢
COBPEMEHHBIX MO3UILIMK MPOaHATU3UPOBAHBI HOBEHIIINE OTEUECTBEHHbBIE U 3apyOeKHbIC
pe3yNbTaThl AKCIEPUMEHTANbHBIX HUCCIEJOBAHUM MO CEMCMUYECKUM IIpoIleccaM B
CTPYKTYPUPOBAHHBIX TE€OJOTHMUYECKUX (Pa3IOMHO-OJIOKOBBIX) cpenax. I[IpomomkeHsl
UCCIIEIOBAHUS AJIEKTPOMArHUTHBIX BOJHOBBIX BO3MYIIEHUM, BKJIOYas U aHOMAaJIbHOE
AJEKTPOMArHUTHOE M3JIyYeHHE, BOSHUKAIOIIEE B MEPUO/I, IPEAMIECTBYIOMUN KPYITHBIM
CEHCMHYECKUM COOBITUSIM Ha BCEX CTAJUSAX MOATOTOBKU KPYITHOTO 3€MJIETPSICEHUS.

Hauato oOcyxjeHue BOIMPOCOB B3aMMOCBS3U JJIEKTPOMArHUTHBIX MPOIECCOB,
MPOTEKAOIIUX B TBEPAOU 3eMjie, C BO3MYIIECHUSIMHU, HAOIIOJaeMbIMU B HOHOC]EpE.
Heo6xonuMocTh MpoBeIeHHsT TaKUX O0OOIIAIONIUX MCCIENOBAHUN MpPHU MPOAOJKEHUU
BBITIOJTHEHUS HAay4YHBIX HAOJIOJEHUI €CTECTBEHHBIX MArHUTHBIX CTPYKTYp B paMKax
HUWP nponukToBana psioM 00CTOSTEILCTB.

B ortedecTBeHHOW Hayke M TNPAKTUKE BO3pacTaeT poJib HAOIIOJaTEeIbHON
reo(pM3UKH MPU PEIICHUH 3a7a4 MpeJCKa3aHusl KPYMHBIX CEHCMUUECKUX COOBITHI. DTO
CTaJ0 BO3MOXKHBIM OJiarofapsi MOSIBJIEHUIO COBPEMEHHBIX METOJIOB U T'€OTEXHOJIOTHH,
MO3BOJISIIOIIMX HAa HOBOM YpPOBHE HWHTEPIPETUPOBATH PE3YJbTAThl HUCCIEIOBAHUS
pPa3IMYHBIX MapaMeTpoB (PU3MYECKUX TMOJeH, MOJYyYEHHBIX B IMPU MPOBEICHUH,
Ha3€MHBIX, MOJ3EMHBIX (CKBAXMHHBIX) U BO3AYIIHBIX (CIIyTHUKOBBIX) HUCCII€IOBAHUI.
OTH pe3ynbTaThl U ABJISIOMIUXCS B KOHEYHOM UTOT'€ OCHOBOM JIJIsl CO3/IaHUs B OyaylieM
O0OBEMHBIX T€0JOro-reOPU3NUECKUX MOJeNed HM3y4aeMbIX CEHCMOOMACHBIX U
BYJIKAHOOIIACHBIX PETHOHOB.

[Tonydennsie B pe3ysibTaTe HAOMIOJEHUN SKCIIEPUMEHTAIIbHBIC JTAHHbBIE:

1. Peructpupyembie amnmaparypHbiMu  Komiuiekcamu  CeBepoKaBKa3CKOM
reopusnueckoir obcepBatopunt YHY  siekTpoMarHUTHbIE BO3MYILIEHUS TEpen
CUJIBHBIMU CEMCMUYECKUMU COOBITUSIMU, TPOUCXOJISAIIMMH B Pa3HbIX PETHOHAX 3€MIIH,
YKa3bIBaIOT HA HEOOXOUMOCTD JIETAIbHOTO U3YYEHUS 3TOT0 MPUPOJIHOTO SIBJICHHUS.

2. BriepBbie ObUTA MOJYYEHBl YHUKAJIBbHBIE DKCIIEPUMEHTATbHBIE PE3YIbTATHI 110
CymMarpaHcko-AJJaMaHCKOMY IIYHAMHUT€HHOMY 3€MJIETPSICEHHI0O U MHOTHM JPYTUM
CUJIBHBIM CEHCMHUUYECKUM COOBITUSIM. Y CTAHOBJIEHO, YTO B CTPYKTYPE PETUCTPUPYEMBIX

MAariMTHBIX BOBMYH_ICHI/If/’I nepea CHUJIIbHBIMHU CEMCMUYECKUMH COOBITUSIMH YAacTCA
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BBIJICJIUTh YJIbTPAHU3KOYACTOTHBIE AHOMAJbHBIE BOJHOBBIE (POPMBI, KOTOPHIE MOTYT
OBITh OXapaKTepU30BaHbl KaK MPEIBECTHUKH CEHCMUUECKUX KaTacTpod.

3. AnmnapartypHble KOMILIEKCBI CeBepoKaBKa3CKOM reopu3NIecKon
o0cepBaTOpUM TMO3BOJISIIOT BBIMOJHITE JKCIIEPUMEHTANIbHBIE HAOIIOCHUS BapUaluid
r00aJbHOrO0  MAarHUTHOTO TOJS, C  BBIJCJICHHEM AaHOMAJIbHBIX BO3MYILIECHHI
MPEAIIECTBYIOMMNX CUIIBHBIM CEICMUYECKUM COOBITHUSIM B PA3JIMUHBIX PETHOHAX 3eMIIH.

4. HaxoIuleHHBIN SKCHEPUMEHTAIBHBIA MaTepUall, OTPAKAIOIWIHNN CTPYKTYpPY
F€OMarHUTHBIX BO3MYILIEHUM Tiepes] CHUJIBHBIMU CEUCMUYECKUMU  COOBITUSIMH,
MO3BOJISIET CTaBUTh BOINPOC O CO3/IaHUM CIEHHAIM3UPOBAHHBIX WHQPOPMAIIMOHHO-
W3MEPUTENBHBIX KOMIUIEKCOB, KOTOPBIE IIO3BOJSAT C BBICOKOM BEPOSITHOCTHIO
MPOTHO3UPOBATh MOMEHT U MECTO KPYITHOTO CEHCMHUYECKOT0 COOBITHSI B OKEaHe.

5. CoBpeMeHHBIE amnmnaparypHble KoMIuieKchl CeBepoKaBKa3CKOM reodu3nyeckoit
oOcepBaTOpUM TMO3BOJISIIOT BECTH H3YyYEHHE CEHUCMUYECKOro mpoliecca B paiioHe
DOnbOpPYyCCKOro BYJIKAHMYECKOTO IIEHTpA C I1EIbI0 BBIACICHUS BYJIKAaHUYECKHUX
IpokaHuii Ha 0a3e CO3JaHHOM TEXHOJOTMHU MPOTHO3UPOBAHUS BYJIKAHUYECKOU
AKTUBHOCTH B MEPUOJ NOATOTOBKH U3BEPKEHHUS U HA 3TAIE U3BEPIKCHUA.

6. IlomydyeHnHble B mpoliecce MNPOBEACHUS SKCIEPUMEHTABHBIX HAOII0JICHUN
HOBbIC Hay4YHbIC JIAHHBIE MO3BOJISIIOT YTBEPXKAATh, YTO BYJKAH DJIbOPYC B HACTOSIIEE
BpEMsI HAXOJUTCS B CHOKOWHOM COCTOSHUM W HE TMPOSIBIAET BYJIKAHUYECKOU
AKTUBHOCTH.

7. YHUKaNbHBIA MO CBOMM IapaMeTpaM H3MepUTeNb reoU3nYecKuX Mojeh He
MMEET MHUPOBBIX aHaJIoroB. B HacTosiee BpeMs MakeT MpuOopa MOATOTOBIEH K
AKCIUTyaTaluu B pailoHe DIbOPYCCKOro BYJIKAHUYECKOTO IIEHTpA.

CII6-dbumman USMHUPAHA BMecTe ¢ UCIIOTHUTEISIMH MPOEKTa pa3padoTa 3TOT
MH(QOPMAIIMOHHO-U3MEPUTENIbHBIA ~ KOMILJIEKC 32  CYeT CBOMX  (DMHAHCOBBIX
BO3MO>KHOCTEMN.

Kak moka3piBa€T mNOpakTUKA W3TOTOBJIEHUS OTAEIBHBIX Y3J0B HM3MEPUTENS
reo(pu3N4YEeCKUX Mojel, CTOUMOCTh TOTOBOIO U3JieNus OyJeT KoyiebaThCcsi B AUANa30HE

ot 500000 mo 550000 py6ueit.
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Bompoc 0 TOM, BBI3OBET 3TO 3€MJETPSCEHUE I[yHAMU WM HET, OCTACTCSA MOKA
OoTKpBIThIM. [Ipencrout Oonpinas paboTa MO aHAINU3Y SJIEKTPOMATHUTHBIX CUTHAJIOB,
TEHEPUPYEMBIX 3€MIIETPSICEHUSIMU B OKEAHE C LIEJIbIO BBISICHEHUS LIETIOCTHOW KApTHHBI B
pailioHe OyAyIIero ceMcMUYecKOro coObITHS. 3/1eCh Ha MEPBOE MECTO BBIXOAUT BECh
Ha0oOp mapaMeTpoB TE€OJOTHUECKON Cpebl, OTPAKAIOUIUX YCIOBUSA TpaHCchOopMaluu
JTUIATAHCHBIX CTPYKTYp B OyAyllled SMUIEHTpPaIbHOM 30HE, U OIEHUTh UX POJb B
CO3JJaHUM KAPTUHBI MEXAHUKO-3JIEKTPOMATHUTHBIX MpeoOpa3oBaHUN Ha ITare
MOATOTOBKM KpymHOTOo 3emiierpscenusi. l[loatomy kaxnoe wnabmogenue YHY
F€OMAarHUTHBIX  BO3MYIIEHWW  BBI3BIBAECT  MOBBIIMIEHHBIA  HMHTEPEC, IMOCKOJBKY
CEHCMORJIEKTPOIMHAMUKA, KaK U BCSKas JApyras reodusnueckas Teopus, HYKJIaeTcs B
MPOBEPKE HA OIBITE.

[Tomy4yeHHBIE AKCIEPUMEHTAIBHBIE JAHHBIC IMO3BOJSAIOT  HANESITHCS, UTO
perucTpanus JaHHOTO KJacca TEOMAarHUTHBIX MyJIbCAlMd COBPEMEHHBIMA MAarHUTHBIMH
BApUOMETPAMH BO3MOXHAa, B OCHOBHOM, IIOKa TOJBKO MEPEN  KPYNHBIMU
3emsieTpsiceHuAMU. OJHAKO BBIACIHUTH 3THUM CHOCOOOM M3 YHUCJIA PETUCTPUPYEMBIX
CEUCMHMYECKUX COOBITHI 3eMIIETpsSICEHHE, KOTOPOE CIIOCOOHO TEHEPHUPOBAThH IyHAMH
MOKa HE TMPEACTABIAECTCS BO3MOXHBIM 0€3 NPUBICYEHHUS JOMOJHUTEIHHOU
uH(popmMaruu.

IIpoBeneHnHple  3KCHepuMeHTaldbHble  HaOmogeHus YHY  reomarHUTHBIX
BO3MYIIIEHUH, TEHEPUPYEMBIX Ha dTare MOATOTOBKU KPYMHBIX CEMCMUYECKUX COOBITHH,
MOKAa3aju, YTO YK€ CErofHs 3Ta UHGOpMAIUs SBISETCS MPaKTHUYECKU 3HAaYUMOM. Tak,
Hanpumep, npu peructpauuu Y HY Bo3MylieHN B pa3HECEHHBIX TyHKTaX KOMILIEKCOM
reo(pu3N4YecKuX NpruOOPOB, KOTOPHIE BKIIOYAIOT U MATHUTHBIE BAPUOMETPHI, BO3MOXKHO
ONpPEAEICHUE HAINPABICHUS HAa UCTOYHUK curHaja. CiegoBaTellbHO, Mbl paclojiaracM
TEXHUYECKUMH BO3MOXKHOCTSIMH HE TOJBKO KA4ECTBEHHO BBIAEIUTh aHOMAJMIO-
MPEABECTHUK, HO W MPUOIM3UTENIBHO yKa3aTh pailon Oynaymiei kartactpodsl. Torna
MOJIYYUB JOMOJHUTENbHYI0 UHpOpMaIuio o GopMe MOPCKOM MOBEPXHOCTH HAa OCHOBE
JAHHBIX KOCMUYECKOTO MOHUTOPHHTA MOBEPXHOCTU OKE€AHA B PaliOHE Pa3BUBAIOIIETOCS

3CMIJICTPACCHUA, YUCHBIC MOT'YT IIPUHATH PCIICHHUC 00 OOBSIBIICHUY CUTHAJA TPCBOI'H.
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HaxkoruieHHbIil 3KCNIEpUMEHTANIbHBIA MaTEepUall, OTpaXarlui cTpyktypy YHUY
F€OMarHUTHBIX BO3MYIIEHHM Tiepes] CHUJIBHBIMU CEUCMUYECKUMHU  COOBITUSIMH,
MO3BOJISIET CTaBUTh BONPOC O CO3JIaHUM CIEHHAIU3UPOBAHHBIX HHQPOPMAIMOHHO-
W3MEPUTENBHBIX KOMIUIEKCOB, KOTOPBIE TIO3BOJSAT C BBICOKOM BEPOSTHOCTHIO
MPOTHO3UPOBATh MOMEHT U MECTO KPYMHOTO CEMCMUYECKOr0 COOBITHS B OKEaHe.
Bommpoc 0 TOM, BBI3OBET 3TO 3EMIIETPSICEHUE IYHAMU WIIHA HET, OCTAETCA IIOKa
OoTKpBIThIM. [Ipencrout Oosbiias paboTa MO aHANW3y TE€OMAarHUTHBIX CHUTHAJIOB,
TEHEPUPYEMBIX 3€MIIETPSICEHUSIMU B OKEAHE C LIEJIbIO BBISICHEHUS LIETIOCTHOW KapTUHBI B
palioHe OyAyIlero CeMCMHUYECKOro COOBITHS. 3/IeCh KelaTeJbHO 3HATh BECh HAOOP
MapaMeTpoB  TEOJOTHMUECKON Cpellbl, OTpaXKalollUX YCIOBUA  TpaHChopMaluu
JTUIATAHCHBIX CTPYKTYp B OyAylleld SMUIEHTPaIbHONW 30HE M OIEHUTh UX pOJib B
CO3JIJaHUM KAPTUHBI MEXAHUKO-3JIEKTPOMATHUTHBIX MpeoOpa3oBaHUN Ha ATare
MOATOTOBKHU KPYIHOTO 3emiieTpscenust. [loaTomy kaxaoe HaOM0IeHNE TAKUX CUTHAJIOB
BBI3bIBACT MOBBIIICHHBIN UHTEPEC, MOCKOJIBKY CEMCMOANIEKTPOIMHAMUKA, KaK U BCSKas
npyras reodusnyeckas TeOpusi, Hy>K/1aeTcsl B IPOBEPKE Ha OTIBITE.

ONBIT HAIIUX SKCIIEPUMEHTANBHBIX paboT Ha CeBepOKaBKa3CKOM reoPu3nuecKom
oOcepBaTOpUM CBUAETENHCTBYET O TOM, YTO OTAEIAbHBbIN Kilacc YHY reomMarHUTHBIX
CHUTHAJIOB MOAAAETCSA PETUCTPALIMM COBPEMEHHBIMH alIapaTypPHbIMU CPEICTBAMU.

[TosyuyeHHbIE JKCIEpPUMEHTAJbHBIE JAaHHBIC IO3BOJISAIOT HAAEATHCS, YTO
perucTpanus JaHHOTO KJacca TEOMAarHUTHBIX MyJIbCAllMi COBPEMEHHBIMA MATHUTHBIMH
BapUOMETpPaMH  BO3MOXKHA, B OCHOBHOM, IIOKa TOJBKO IE€pel  KPYIHBIMHU
3emsieTpsiceHusAMU. OJHAKO BBIACIUTH 3THUM CHOCOOOM U3 YHUCJIA PETUCTPUPYEMBIX
CEUCMHYECKUX COOBITHI 3eMIIETPSICEHUE, KOTOPOE CIIOCOOHO T€HEpUpPOBATH I[yHAMU
MOKa HE TMPEACTaBIAECTCS BO3MOXHBIM 0€3 NPUBICYEHUS JOMOJHUTEIHHOU
uH(popmaruu.

IIpoBeneHnnple  3KCHepuMeHTaldbHble  HaOmogeHus YHY  reomarHUTHBIX
BO3MYIIIEHUH, TEHEPUPYEMBIX Ha dTare MOATOTOBKU KPYMHBIX CEMCMUYECKUX COOBITH,
MOKa3aju, 4YTO YK€ CerofHs 3Ta uHdopMalus sBIsSEeTCS MpakTUUeCKu 3HauuMou. Tak,
Hanpumep, npu peructpauuu Y HY Bo3MylieHNi B pa3HECEHHBIX TyHKTaX KOMILJIEKCOM

FCO(i)I/ISI/ILICCKI/IX HpI/I60pOB, KOTOPLIC BKIOYAIOT 1 MArHUTHBIC BAPpHMOMCTPBI, BO3MOXKHO
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ONpENEIICHNE HANPABJICHUS HA UCTOYHUK cHUrHana. CieoBaTesbHO, MBI PaclojlaraeM
TEXHUYECKUMH BO3MOXKHOCTSIMH HE TOJBKO KA4ECTBEHHO BBIAEIUTh aHOMAJMIO-
MPEABECTHUK, HO W MPUOIM3UTENIBHO yKa3zaTh pailoH Oynaymieil karactpodsl. Tornma
MOJIYYUB JOMOJHUTENbHYIO HHPOopMaIuio o GopMe MOPCKOM MOBEPXHOCTH HA OCHOBE
JAHHBIX KOCMUYECKOI0O MOHUTOPHUHIA IIOBEPXHOCTU OKEaHa B PallOHE Pa3BUBAIOIIETOCS
3eMJIETPSICEHUS, YUEHBIE MOTYT MIPUHATH pellleHre 00 0OBSIBJICHUU CUTHAJIA TPEBOTH.

Bce (yHmamenTanbHble U TPUKIAIHBIE HUCCIEIOBAHUS B 3aTPOHYTOM HAay4yHOU
00JIaCTH UMEIOT BAKHOE TOCYIAPCTBEHHOE 3HAUEHUE.

Xapakrepusys npo0jeMy B I€JIOM HEO0OXOAMMO OTMETUTh, YTO B HACTOSILEE
BpEMsl €II€ CYLIECTBYIOT ONPEACICHHBIE MNPOTHUBOPEYUS B NPEIACTABICHUSX,
OTHOCSIIIIUXCSI HEMOCPEACTBEHHO K IPOLIECCY NMOATOTOBKHM 3emueTpsiceHnid. CoriiacHo
TPaJUIIMOHHBIM TIPEACTABICHUSIM, 3AI0)KEHHBIM Pa00TaMH COBETCKUX M aMEPUKAHCKUX
cericMonoroB B 70 romax, BO3HMKHOBEHHME CHJIBHOIO 3E€MIIETPACEHUS NPEABapsETCs
M3MEHEHUSIMU XapaKTEPHbIX (OPM U BOJHOBBIX CTPYKTYpP M3BECTHBIX KJIACCOB
reo(pu3N4YECKUX U FT€OXUMUYECKUX MoJel. BrisiBiaeHue pacnpeaeneHus 3TUX U3MEHEHUM
B MPOCTPAHCTBE U BO BPEMEHU MOXET OBITh HCIOJIB30BAHO JIsI JETEPMUHHUCTCKOTO
MPEJICKa3aHUs TOTOBSILETOCA 3€MIIETPSICEHUS WA U3BEPKEHUS BYJIKAHA.

Tem He MeHee, CEroJHs YK€ MOXHO CYUTATh YCTAHOBJIEHHBIM, 4YTO B
HaOmonaempix Ha YCY KI'OUUC KbBI'Y Bapuanusx reopu3nUecKux MoJien
coJiepKaTcsl CBEIEHHs O JUHAMUKE Te0(hU3NYEeCKO cpeabl U Mpolieccax MPOTEKAIOIINX
B 30H€ NOATOTOBKHM KPYIMHBIX 3eMiieTpsiceHuil. B nanpHeifiieM HEOOXOIMMO BECTH
paboThl MO TOJYYEHUIO HOBBIX SKCIEPUMEHTAIBHBIX PE3yJIbTAaTOB C MOCIEIYIOIIEH
anmapatypHol  knaccudukanueil  Hamboliee  XapaKTEPHBIX  DJIEKTPOMArHUTHBIX
npu3zHakoB B YHY nuamazoHe M OLEHKM aJeKBAaTHOCTH BBINIOJHAEMOM HA UX OCHOBE
WHTEpIIPETAallui TOJYyUYEHHBIX JaHHBIX, C BBIXOJOM Ha KpaTKOCPOUHBIA MPOTHO3
KPYIHBIX CEHCMUYECKUX COOBITUH.

B pesynbTare pazBepThIBaHUS HAYYHBIX UCCIIEIOBAHUM MO 3KCIEPUMEHTATBHOMY
U3YUYEHUIO aHOMAJIbHBIX AJIEKTPOMAarHUTHBIX u3nydyeHuid (ADMMU) Ha Oaze
MH(POPMAITMOHHO-U3MEPUTENBbHBIX KoMIUIEKCOB B coctaBe YCY KI'®UMUC KBI'Y yxe

MOJy4YEHbl HOBBIE HayyHble pe3yibpTarsl B YHY amama3zoHe, HEKOTOpPBIE M3 KOTOPBIX
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aHAJM3UPYIOTCS BO BTOpPOM dacTu oTdeTa. lIpomecc mnepBUYHO OOpabOTKU H
JanbHEUIed NHTEePIPETAUY MOTYyUYCHHBIX HAYUYHBIX PE3yJIbTATOB BECbMa TPYAOEMKHUIMA
U TpeOyeT MOJArOTOBKH KBATU(PUIIMPOBAHHBIX CIIEIIUAIUCTOB.

[Ipy mnpoAoKEeHUH HATypHBIX HAOMIOJCHUN MPOBOAWINCH pPabOTHl MO
pacIIMpeHUI0 U3MEpPUTENBHON 0a3bl CeBepoKaBKa3Cckoi reou3ndecko o0cepBaTOPUH.
B cocrae YCY KI'OUHUC mnpousBenaeHa yCTaHOBKA KOMIUIEKCA TI'€O(PU3NYECKHX
npubopoB Ha 0a3e HOBOM jabopaTopuu, pa3BEPHYTOM ydaCTHUKAMHU MPOEKTa B
BepxoBbsix KyOanu. Takum o00pa3om, MpoJoJKEHBI PabOTHI MO HApaIllMBAaHUIO CETH
CTAaHLIMM Ha pPa3IUYHOM VyAAJICHUU OT BYJIKAHMYECKOW TMOCTpOiiku Onpdpyca -
BEPOSTHOTO SMUIEHTPA T'€OJMHAMUYECKUX COOBITUM B pernoHe. B HacTosiiee Bpems
UIET OTJIaJKa BCEro HWH()POPMAIMOHHO-U3MEPUTENIBHOTO KOMILJIEKCAa C  IEJbI0
OCYIIIECTBJICHUSI HEIPEPHIBHOI'O MOHUTOPUHTA T€O(PU3UUECKUX MTPOIIECCOB B PETHOHE.

W, Tem He MeHee, MpPU PEIICHHMH OTMEUYEHHOM BBINIE MNPOOJIEMBI OCTAIOTCS
HESICHBIMU MOMEHTBI BHIOOpa HOBBIX ITYHKTOB pPa3BepThIBaHUs J1abopaTopuid. SBIstoTCS
71 reosioro-reousnueckue, reorpapuyeckrue 0COOEHHOCTH UM OCOOEHHOCTHU pelibeda
MeCTHOCTH BaxxHbIMU? {11 ADMMU oHu, 10 CyTH, €111le HE TOJIBKO HE PEIIAJIUCh, HO U HE
cTaBWINCh. OUeBUAHBI TPYIHOCTU HA MYTH (HOPMYIUPOBAHUS OOIIUX PEKOMEHIAIIHM.
N Bce ke, ucxoas u3 umeroieics nHGOpMalnu, Mo-BUANMOMY, MOXKHO OMPEAEIIUTh
caMbIi OOIIMI MOIXO0A K METOJUKE MOCTAHOBKH HAOJIIOJCHUH.

31ech ciaeayeT UCXOIUTh U3 MOJIOKEHHUS, YTO KaK CcaMoO 3eMIICTPSCEHHUE WU
U3BEPKEHUE BYJKaHA, TAK U MPOLIECCHl MOATOTOBKU TaKUX COOBITUM - 3TO CIEJCTBUE B
KOHEUHOM  MTOT€  TEKTOHUYECKON  aKTUBHOCTH  3emud.  Peructpupyemsie
MPOTHOCTUYECKUE  CUTHAJbI, SBJISISICH  OTPAXKEHUEM  Ipollecca  MOJATOTOBKH
CEHCMHYECKOTO  COOBITHS,  OMPEACNSIOTCS  M3MEHEHUSMHM B HANpsHKEHHO-
neOopMUPOBAHHOM COCTOSIHUM TOPHOW MOPOABI BO BCEM 00BEME 30HBI MOJATOTOBKH, B
TOM 4HCJI€ U y JOHEeBHOM moBepxHocTu 3emuu. Kpome Toro, HaOmronaemble HaMH
aHomanbHbie (Qopmbl OMU (kak W psAa OpYyruX MPEIBECTHUKOB) OMPEACIISIOTCS
MEXAHUYECKMMH NEPECTPOMKAMH B T€OJIOTUYECKOM CpeJle SMUIEHTPAIBHON 30HBI U B

MNPpUICTAIOMI X IMIPUIIOBCPXHOCTHLBIX CJIOAX 3eMHOU KOPEI.
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[To MHeHuro wu3BecTHOrO poccurckoro yudenoro B.H. HwukomaeBckoro wus
Nucturyra ¢usukn 3emnun PAH, wMozamunocts OMMUM  mMoxkeTr ObITH ycHIIEHA
HEOJTHOPOJHOCTBIO, CBSI3aHHOW C BOJIOHACBIIMIEHHOCTBID BEPXHUX CIIOEB TOPHOU
MTOPOJBI.

B 1uenom anomanpHbie OMMUM  ABISIIOTCA  COCTAaBHOM YacThiO — IMpoIiecca
nepepacrpesiesieHuss dHeprud B MEpUO]] MOATOTOBKM 3emierpsiceHus. Ho oOnanas
MPUCYIIUMU 3€MIIETPSICEHUIO XapaKTEPHBIMH OCOOEHHOCTSIMHM, 3TO H3JIyUYECHHE [1aeT
JOTIOJTHUTEIIBHBIE CBEJAECHUS B UCCIEIOBAHWN JUHAMHUKHU PA3BUTHS HANPSIKCHUHN IEpe
KPYIIHBIM 3€MJIETPSCEHUEM.

NuterpansHocte ADMUM 1npu  peructpaumu MX Ha MOBEPXHOCTH 3€MIIU
MO3BOJISIET HWCKJIIOYUTH JIOKAJIbHBIE OCOOCHHOCTH TOYKM HAONIOJAEHUS U TMOJIYYUTh
000011IeHHYI0 UH()OPMAILIMIO O PETHOHAIBHBIX CBOMCTBAaX CpElbl, XapaKTepU3YyIOIIYIO
00JlacTh TOJTOTOBKU 3EMJIETPSICEHUS. DTO HE TOJBKO OTKPHIBAET BO3MOXKHOCTH
HaJeAThCsl B OyAyllleM Ha CHUXXEHUE CIIy4yaeB IMPOMyCKa IIeJIM, HO U TO3BOJISAET
FOBOPUTh O KOHTPOJHUPOBAHWHM AHOMAJbHBIX BO3MYILUCHUH B  HANPSKECHHO-
nehOopMUPOBAHHOM COCTOSIHUU PETUOHA B OTIWYUE OT AU((DEpEeHIINaTbLHOTO XapaKkTepa
nedhopMallMOHHBIX U3MEHEHUN 110 3HAYUTEIHHO MEHEE MJIOTHOW CETH CTaHIIUM.

OTMeTHM TakKKe, UTO perucTpupyembie aHoManbHbie OMMU - onuH U3 cnoco6oB
MOJTyYEHHUSI OTIEPATUBHBIX CBEJCHUI HAKAHYHE CTUXUUHOTO O€/ICTBUSI.

B Hactosimiee Bpemsi mpoOiieMa M3y4YeHUST OMNEPATUBHBIX T'€OMATrHUTHBIX
MPEIBECTHUKOB HAXOJUTCA Ha TEPBOM CTaauM HAYYHO-UCCIEAOBATEIHCKOU palOTHI,
XapakTepusyronieics HabopoM CTaTUCTUUYECKOTO MaTepuaja U BBISIBICHHEM OCHOBHBIX
3aKOHOMEPHOCTEH M PETHOHAJBHBIX OCOOEHHOCTEH. ITa cTaaus Mpeanoyaraert
MIOCTAHOBKY PEXUMHBIX HAOJIOJEHUA HAa ONTUMAJIbHOM CETH CTAHILMM, OCHAILEHHOU
CTaHJAPTU30BAaHHOW amnmaparypod, BHEAPEHHE B IMPAKTUKY HSKCHEPUMEHTAIBHBIX
UCCIIEIOBAHUM BBIUMCIUTEIIBHOM TEXHUKH U METOJOB OINEPaTUBHON 00pabOTKU
nH(pOpMAaIU B peaJIbHOM MaciiTade BpEeMEHU MOTYyYaeMbIX JaHHBIX.

Bpemenno#t macmta® mposiBI€HHS MPEIBECTHUKA B JECATKA MHUHYT - NEPBbIE

yacel 0€3 COMHEHHS 3HAYUTEIHLHO YCIOXHACT BO3MOKHOCTH CBOCBPCMCHHOI'O H

201



HAJIEKHOTO BBIJICJICHUSI CUTHAla, HO, B TO K€ CaMO€ BpPEMsi, MHOTOKPATHO MOBBIIIAET
aKTyaJbHOCTh U HEOOXOAMMOCTh TAKOU pabOTHI.

B TpetheMm paznmene oTyeTa BBINOJHEH aHAlW3 Pa3IMYHBIX KOHCTPYKIIUH
KBapIlEBbIX HAKIIOHOMEPOB, pazpaboTanHbix B Poccuu [.I'punneBsim ¢ 1966 o 1999 r.,
M3JI0KEHa METOJUKAa U  pPe3yibTaThl ATAaJOHUPOBAHUS ATUX  HAKIOHOMEPOB.
BrinonHeHHbIE OIIEHKH CBUAETEIBCTBYIOT O BBICOKOM TOUYHOCTH ONPEACIICHUS HX
ANEKTpOAMHAMUYECKON mocTossHHOM. Iloka3aHo, YTO OCHOBHBIE XapaKTEPUCTUKU
HAaKJIOHOMEPOB HE U3MEHSIOTCS B TE€UEHUE JJIMTENIHHOTrO BpeMeHu. [IpoananusupoBan
crnoco®  ompefeneHuss  OPUBEACHHOW  JUIMHBI ~ TOPU3OHTAJIBHOTO  MAasITHUKA,
OTJIMYAIOIIUNCA OT M3BECTHBIX CIOCOOOB MOBBIIMIEHHOW TOYHOCTHIO. IJTO MO3BOJISET
pacuIMpuTh TUHAMUYECKUE XapaKTEPUCTUKHU MPUOOPOB JAHHOTO TUIIA, UCTIOJIb3yEMBbIX B
YCV.

Uto KacaeTcsi HOBOrO TOKOJEHUS NPUOOPOB HJii UM3MEPEHHUs Bapuanui
MarHuTHOTO TOJIsl, TO OHM Y€ cO3/laHbl B Poccun M yCHemHo SKCIUTyaTUpPYIOTCS B
Snonuu u Ha TaiiBaHe, KOTOPBIEC 3aKYMIIH JIECSITKA TAKUX TPUOOPOB.

K coxanenuto, y UCMOTHUTEIEH HACTOAIIEH TEMbI CPEACTB Ha 3aKYIKy TaKHUX
MH(QOPMAITMOHHO-U3MEPUTENIbHBIX CHUCTEM HET. A 3TO 3HAYUT, YTO MBI HE HUMEEM
BO3MOXXHOCTH  MpoBecTH  MojepHu3annio  CeBepoKaBKa3CKOM  reou3nyeckoi
o0cepBaTOpUH.

Takum oOpazom, Ha cerogHsi B Poccum yxe paszpaboTanbl HMHGOPMAIMOHHO
U3MEPUTEIbHBIE CHUCTEMBI, KOTOpbIE TMpH HUX YCTAaHOBKE Ha IOCTAMEHTaX
CeBepokaBka3ckoil reousanueckoil 1adOpaTOpPUU TMO3BOJISIT BECTH BBICOKOTOYHBIM
MOHUTOPHUHT KPYIHBIX CEIICMUUYECKUX COOBITUI Ha Bcel TeppuTopunt Poccuu u 3emiu B
LEJIOM.

XapakTepusys npoOjeMy B I€JIOM, OTMETHUM, 4TO HaOoJaeMble Ha 3€MHOU
noBepxHocTd YHY reomarHuTHble BapualUu SIBISIIOTCA CYIEPHO3ULUEN JIBYX THUIIOB
BOJIH — TaJIaf0IIeH U3 aTMOC(Ephl M OTPAXKECHHON B 36MHOM KOpE.

Ecnu marHuTHbIE BapuOMETPHl YCTAHOBJICHBI B CEMCMUYECKH AKTUBHBIX 30HAX,
TO B TOYKY HAOIOJEHUS KPOME aHOMAJIbHBIX BO3MYIIEHUM JOMOJHUTEIBHO €Ille

npuxoasT ecrectBeHHble Y HY u3nydenus, oTpakeHHbIE OT pa3BUBAIOIIEHCS B 00J1acTH
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OyIyniero oyara aHoMajuu MPOBOJUMOCTH, a TaKXKE€ W aHOMAJIbHbIE JUTOC(EpHBIE
YHY nsznyuenus.

[TosToMy pa3BuUTHE TEKTOHHYECKUX IPOILIECCOB B 0OJacTH OyIyliero ouara
3EMJICTPACEHUS] TPUBOJUT K YBEIMYEHHUIO AMIUIUTYJ H3MEPSIEMBIX T'€OMAarHUTHBIX
BO3MYILEHUHN U, COOTBETCTBEHHO, UX I'PAAUEHTOB.

EcrectBennbie YHY reoMarHuTHbIe MyJbCalldd HOHOC(HEPHOTO MPOUCXOXKICHUS
MMEIOT B CPEOHUX MIHMPOTAX OUYEHb MAaJEHbKHE TpaaueHTbl. Da30BO-rpaJUEeHTHBIN
METOJ| ONpPEACNICHUSI TPaAUeHTOB U (ha30BBIX CKOPOCTEH BO3MYIIEHUH, pa3BUBAEMBbIii
MO  PYKOBOACTBOM  HM3BECTHOIO POCCHUHMCKOIO  Y4Y€HOIO, JOKTOpa  (PU3HKO-
marematudecknx Hayk Kombitenko HO.A. u3z CII® U3MUPAH, no3Bossier Ha (one
€CTECTBCHHBIX TE€OMArHUTHBIX BapHAlMid BBIACIUTh TPAAUEHTHI OT JIOKAJbHBIX
TUTOC(HEPHBIX HMCTOYHUKOB, PACTIOJONKEHHBIX OJUXKE K HUCIOIb3YyEeMbIM MAarHUTHBIM
CTaHLIUSIM, YeM HOHOC(HEPHBIE UCTOYHUKH ITYJIbCALIHIA.

TeM cambIM B HacToOsilIee BpeMs NepBasi 4acTh 3aTPOHYTOM KPYMHOU MpoOIeMbl
yXKE€ TEOPETHUYECKH pelleHa W YacCTUYHO TMOJTBEPKJICHA TMOJHOMACIITAOHBIMU
HATYPHBIMM JKCIEPUMEHTAMH, KOTOPBIE HAIld YYEHbIE MPOBEIM HE TOJBKO Ha
teppuropur Poccur, HO W COBMECTHO C SIMOHCKMMHU KOJUIETAMH HAa TEPPUTOPUH
Snonun. Mcnonb3ys aHHbIE U3MEPEHUN B PacCHpEACICHUH HAIPAaBICHUN BEKTOPOB
rPaAUEHTOB 32 HECKOJBKO MECSLEB N0 3€MIETPSACEHUS MOXKHO ONPEACIUTh U
HaIlpaBJeHUE Ha oyar OyayLIero 3eMJIETPSICEHUS.

JlanpHelee pacuiupeHue (poHTa HaydHBIX padOT Mo mpodiieMe B IEIOM U
pPa3BUTUM  COOTBETCTBYIOLIETO MPOTPAMMHOIO MPOJYKTAa OTKPBIBAET IIUPOKHE
BO3MOXXHOCTH JJisi 00€CTIeYeHUs] MPOTHO3UPOBAHUS HE TOJIKO BPEMEHH, HO M MecCTa
Oynymiero KatacTpouUuecKoro COOBITHSI C U3BECTHOM CpEIHEKBaJpaTUUYECKOU
OLINOKOM.

Cerogusi peuieHHe S5TOM BaXXKHOM TOCYyAapCTBEHHOW MPOOJIEMBI CIIEPKUBAET
TOJBKO OTpaHUYEHHOE (PMHAHCUPOBAHUE KaK (PyHIaMEHTAIbHBIX, TAK U MPUKIAIHBIX
UCCJIEI0BAHUM B 3TOM o0Osiactu Hayku. CiieyeT OTMETUTh U OTCYTCTBHE U JTOJKHOTO
BHUMAaHUS K IpoOjeMaM MPOrHo3a KPYMHBIX 3eMIIETPSICEHU CO CTOPOHBI TOCYapCTBA

B niessioM 1 MYC B yacTHOCTH.
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