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Hayunas xondepeHuus monoabix ydeHelx u acrnupantoB M®3 PAH: Tesucwl nokmanoB u
nporpamma Kondepennun. Md3 PAH, Mocksa, 22-23 anpens 2019 r. / M.: ©U®3 PAH, 2019 -
92c.

B cOopHuke myOamMKyroTCsl T€3UCHI 10KIa0B HayuHoil KOHpEpEeHIINN MOJIOIBIX YUE€HBIX
u acniupantoB UD3 PAH, koropas cocrosimace 22-23 anpens 2019 r. B Uuctutyre dhusuku
3emiuu uM. O.1O. IlImunra PAH, Mocksa. [IpencraBieHsl pe3yabTaTbl HAyYHBIX UCCIIEAOBAHUN
o reou3nKe U CMEXHBIM OONacTAM Hayk O 3emie (Ieosorus, Ireojie3us, I'€03KOJIO0rus),
MOJTy4YEeHHBIE TIPU YYaCTUU MOJIOJBIX YYEHBIX, aCIUPAHTOB U CTYACHTOB.

OTBETCTBEHHBIN PeAAKTOP:
K.(b.-m.H. B.B. [Toropenos

Penakrop: A.A. CTpenbHUKOB



Opexomumem Konghepenyuu:

[Ipencenarens:
B.B. IToropenos - k.¢.-M.H., yueHsii cekpetapp NP3 PAH
3amecTuTeNb NpeicelaTeNs:
A.M. ®etncosa - k.r.-m.H., 1a0. 105 Ud3 PAH, MI'Y umenu M.B. JlomoHOCOBa
Cexpetapb OprkoMureTa:
B.A. TumodeeBa — acn. UD3 PAH, nmomomuuk nupexropa UD3 PAH mo cBsazsam
¢ o0IIeCTBEHHOCTHIO, yueHbll cekperaps UTII3 PAH

UseHsl OprkomMureTa:
JI.B. AjdanacweBa — c.H.c 1a6. 601 UD3 PAH
A.A. CtpenbHukoB — H.c. 1a6. 304 D3 PAH
A.B. 3arypHsiii - 3aBenyromuii acnupantypoi U®3 PAH

IIpoepammnvlii komumem Kongepenyuu:

IIpencenarens [IporpaMmHOTrO KOMUTETA:
Becenosckuii P.B. - n.r-m.H., mpodeccop PAH, 3amecturens nupektopa UD3 PAH,
npodeccop MI'Y umenu M.B. JlomonocoBa

3amecTtuTens npenacenarens [I[porpaMMHOro KomMuTeTa:
®wnaro /.M. - k.¢-M.H., PhD, c.H.c. 1a6. 602 NU®3 PAH

VYuenslii cekpetapb Kondepenimm:

[Toropenos B.B. - k.¢.-M.H., yuenslii cekpetapp NP3 PAH
Unens! [IporpaMmHOro KOMUTETA:

Hy6uns H.B. - x.¢.-m.H., H.c. 1a6. 202 U®3 PAH

I'epke K.M. - k.¢p.-m.H., PhD, B.H.C. 126. 202 N1®3 PAH

Muxaiinos I1.C. - x.1.H., H.Cc. 1a6. 601 13 PAH

Jlateimes A.B. - k.r.-M.H., H.c. 1a0. 106 U®3 PAH, MI'Y umenu M.B. JlomonocoBa
Ckopkuna A.A. - k.¢.-M.H., c.H.c. UTII3 PAH

Kondepennus opranuzoBana npu nojanaep:kke Merarpanra [IpaBurensctBa PO Nel4.W03.31.0033
Temarnueckast cekuus Mo HanpaBieHHIO « CelicMOJIOTHs U MOHUTOPUHT IIPUPOIHBIX OMIACHOCTEM»
MPOBEJICHA MPU AKTUBHOM YYacCTHU COTPYIHUKOB JIAOOPATOPUH KOMILJIEKCHOTO U3Y4YEHUs U
MOHUTOPHHTA reoAuHaMU4ecKrX nporeccoB B Kypuno-Kamuatckoit 3o0ue cyoaykiuu (107)
N®3 PAH, co3naHHOM B paMKax peanu3aluy JaHHOro npoekra. Ha Tpex cekumsax
MOJIOJIBIMU YYEHBIMH, ACIIUPAHTAMU U CTYJIEHTAMHU — YYACTHUKAaMH HCCIIEJIOBAaHUI
no Teme «I'eodnznueckue ruccaeao0Banusi, MOHUTOPUHT U MIPOTHO3 Pa3BUTHS
KaTacTpo(UIeCKNX TeoJMHaMUYEeCKuX MpolieccoB Ha JlampHem BocToke PDy»
MpeICTaBJICHBI MIEPBbIE NOJIYyYEHHBIE PE3YIIbTAThI.



IIporpamma

HayuHoii koHdepeHuun Mojioabix YuéHbix n acnupantoB U®3 PAH - 2019

22-23 anpensa 2019 2., H®3 PAH, Mockea

Mecmo nposedenusn xougepenyuu: 2. Mockea, yn. bonvwasn I'pysunckas, 10, cmp. 1

Kondgpepenuy-zan H®3 PAH (3 smadic)

NoHepenbHUK, 22 anpensa 2019 r. YTpeHHAA cekuma

Cekuma 1: FeomexaHuKa u netpodpursnka 10:00 - 14:30
OTKpbITUE KOHPepeHuun 9:45
Mecto
Bpema
pa6orTbi/yuebbl
Ne ®UO poKknaguuka HasBaHue poknapa e Ha4yana
OK/Maja
[OKNapa -
1 MMsatynnunH AKTyanibHble Npobnembl 0TO6Opa KepHa unrum 10:00
OnHap M. W UX peleHna N3 PAH )
N3yyeHne B3aMMOCBA3N MexXay
Hurynockuit NPOAYKTUBHOCTbIO CKBAXKUWH U
2 CeeTnaHa HaNPAKeHHO-4ePOPMNPOBAHHbBIM N3 PAH 10:15
BnagumnpoBHa COCTOSIHWEM Ha npumepe
TPELUHOBATOro KONNEKTOpa
JamaHosuny TeopeTuyeckne mogenu 3atyxaHua
3 dxopoxe YNpPYyrux BoJIH B NOPOBO-TPELLUHOBATLIX N3 PAH 10:30
Mnnesuny cpepax
4 bepesnHa NpnHa O HeKOTOPpbIX BONpPOCax onpeaeneHma Ud3 PAH 10:45
AneKkcaHapOoBHaA JNIOKANbHbIX YIPYIrMX XapaKTepuUCTUK
5 3bIkoB AHApen AHanNM3 4aCcToOTHOM Ancnepcmun Ud3 PAH 11:00
AneKkcaHgposuy npu ocpegHeHnn 3akoHa Oma
O cooTBeTCcTBUM 1AaBOPATOPHbLIX U
6 KasHauees lNasen NnoneBblX IKCMEPUMEHTOB Ud3 PAH 11:15
AnekcaHaposuy no uccneagoBaHuIo
CENCMO31EKTPUYECKNX ABNEHWNI
Kode-6peitk 15 muH 11:30
;| mosa anena | TP O o | ™ 11:45
OnerosHa P «MUNCnC» )
Harpy*KeHunax
Jlocesckan MopgennposaHue HeonpeaeneHHOCTEN
8 AHrenvHa Ae/Mp PeA o3 PAH 12:00
HedTerasoHOCHbIX CUCTEM
LLamnnesHa
boHpapeHKo Pa3suTune paspyLieHuma B ropHbIxX MY
9 Hukuta nopogax, BbI3BaHHOIO U3MEHEHNEM UD3 P,,AH 12:15
bopucosuy NopoBOro AaBneHus




MepeTnH Anekcel

MogennpoBaHue paspyLieHna B

10 nopo oW cpeae Npu TepMUYECKO HNY MOTU 12:30
Cepreesuu poynpyr P p,v Py TepM M
BO34eNCTBUMU
MN3yyeHne 3aTyxaHUA KOMMNOHEHT
. | TEH30pa Hanpa)XeHWui BAANM OT TPELUMH
Markos Amuntpun .
11 A P cABwUra B HaxoZAwenca B o3 PAH 12:45
Cepreesuny
3aKPUTUYECKOM COCTOSIHUM reocpese
METOZOM YNCNEHHOTO MOAENIMPOBAHMSA
Bbibop onTMManbHOro mecta
12 PasaHoBa Mapua nposeaeHnA MUHUTMAPOPA3PbIBA ND3 PAH, 13:00
BanepbBHa nnacTa gns Hanbosee [OCTOBEPHON Mry )
PEKOHCTPYKLUMM Npodunein HanpaKeHnn
Kode-6peitk 15 MmuH 13:15
MaTemaTuyeckoe MoaeNNpPoBaHNe
KasakoB ApTém KMCNOTHOM 06paboTKM KapboHaTHOTO
13 P P P HUY MOTH 13:30
BAauyecnasosuy KONINEKTOPA CaMOOTK/IOHAOLLMMCA
KUCNOTHbIM COCTaBOM
O HeobxoAMMOCTU yYeTa Pas3IMYHOro
Ymapos YPOBHA OTBETCTBEHHOCTHU
14 Kapomartynno KOHCTPYKTUBHbIX 3/IEMEHTOB HECYLLMX HNY MICY 13:45
NcxokoBuy CUCTEM MPU OLLEHKE CEMCMOCTOMKOCTH
34aHUM
Jdemngkosa o
edOopPMaLNOHHBIN MOHUTOPUHT
15 Amactacus Aeopmay, P N3 PAH 14:00
3a0aHusa NP3 PAH
HukonaesHa
MNMoctepHasa ceKuua: 14:15
. N3yyeHMe HoBeMLIEro HaNpPAXKEHHOro
Arnbanos Anekcel
nie COCTOAHUA ceBepHOro MNpunagoxba Mry 14:15
Onerosuny
TEKTOHOPU3NYECKMMU METOLAMM
MogennposaHue anddysum
BonuyaHckui rNIeKMCNOro rasa u NapoB BOAbl Yepes
niz y POB BOAbI ep N®3 PAH 14:15

AHppeli NMeTpoBuy

CTEHKW yeANMHEHHOrO ra3oBoro
ny3blpbKa




NMoHepenbHUK, 22 anpensa 2019 r. BeyepHan cekuuna

CeKuusa 2: CeiiCMONOrnA U MOHUTOPUHT NPUPOAHbIX ONAacHOCTEN 14:30 - 20:00
OTKpbITUE BEYEPHEN CEKL MU 14:20-14:30
Mecto
a60Tb1/yuebb! Bpems
Ne ®UNO poknagumka Ha3saHue goknaga P e Hayana
oKnaga
AOKnapa = %
SKVKOBELL BUKTO N3yyeHne semnetpsacenuna 17.07.2017
1 y 4 P MW=7.8, reoguHammnKa permoHa, nod3 PAH 14:30
Hukonaesuny o
BBeAEHNE B TEKTOHUKY ANeyTCKOWN ayru
lannHa Hatanms Mayenme AHMHVHOHEpMOAHbIUX N®3 PAH,
2 3emneTpaceHnin Knouesckomn 14:45
AnekcaHapoBHa Mry
rpynnbl ByJIKAHOB
JeTekTnpoBaHue n Knaccudpurkaumsa
3 MNonyHuHa MNonnHa BY/IKAHNYECKUX 3eMNeTPACEHUN Ud3 PAH 15:00
AneKkceesHa npu NOMOLLU MEeTOA0B
MALIMHHOro 0byyeHus
basa gaHHbIX MO pe3y/sibTaTaM OLLEHOK
4 Hukonosa tOauna CEMCMMYECKON ONacHOCTU PermMoHoB [l PAH 15:15
UropesHa Kaskas-Kpbim
n Antait-CasHbl-lNpubaiikanbe
0630p UMeoLLMXCA AaHHbIX
5 PbI6bMH Anekceit Ana co3paHma Mo,u,enmv pervoHa Ud3 PAH 15:30
AnekcaHapoBuY nccnefoBaHUM
(BaltkanbcKoi BNaanHbl)
UccnepoBaHue cneuyndmkm
H
6 t0p04KMH Hukura CEeMACMMYECKOro M rpaBUTrPagueHTHOrO o3 PAH 15:45
AHaTONbEBMY
¢oHa B wronbHe BHO
Kode-6peiik 15 muH 16:00
MepBblit 3Tan 06paboTKM AaHHbIX
7 paveBa JapbA CUHXPOHHbIX NaowWwaaHbix MT/MB UuramMu 16:15
AnekceeBHa 30HAUpPOBaHMI npoekTa EarthScope o3 PAH )
B aKTMBHbIX C3 pernoHax CLLUA
BoccTtaHoBNEHWE CKOPOCTHbIX
3 Hymanos Aptem HeogHOpPOAHOCTEN cpesbl Ud3 PAH 16:30
Cepreesuy C NCNOJIb30BaHNEM NPUHLMNA
06paTUMON BOJHbI
OcobeHHOCTH onpeaenenuns
Pa3IMYHbBIX AMHAMUYECKUX YNPYIUX
9 Eropos Hukonam MOAyY/1el rOpHbIX Nopos, B unru 16:45
AnekcaHaposumy NlabopaTopHbIX YCNOBUSX, N3 PAH '

A0NYyCKakoWnX UsSMmeHeHunA
HaNpPAXeHHOTro COCTOAHUA




CBA3b NapameTpoB camonogobua

Kapuesa TaTbsiHa NP3 PAH, )
10 WropesHa B apTEPLUOKOBbIX MY 17:00
nocnesoBaTeNbHOCTAX
Bopobbesa BbiABMIEHMA NHXKEHEPHO-TEe0IOrMYECKUX
11 MapwuHa onacHocTel B LEeHTPaAbHOM YacTu N3 PAH 17:15
AnekcaHapoBHa bapeHuesa mopa
MHo3emueB
12 MaKenm CneKIpu peakuun gna Cil'll/lcaI:IlMFl ND3 PAH, 17:30
CENCMUYECKNX BO3LENCTBUN Mry
AnekcaHaposmy
Kode-6peitk 15 muH 17:45
13 Bonuykosa Banepwua 06p<':160TKa OaHHbIX Ud3 PAH 18:00
AnekcaHapoBHa MUWKPOCEMNCMMYECKOTO LWyMma
BO3MO»KHOCTM MOHUTOPUMHTa
14 OpnoBa UpwuHa Har|pﬂ>+<eHHo—,u,ed>opmmvposaHHoro Ud3 PAH 18:15
MeTpoBHa COCTOAHMUA KOHCTPYKLUIN 1 FPYHTOB
OCHOBaHMM aHTPOMOreHHbIX 0ObEKTOB
KoToB AHADEH OueHKa BUbpocencMmn4ecKkoro
15 AP 3arpAsHeHma noc. MoCpeHTreH, Nod3 PAH 18:30
Hukonaesuny
r. Mocksa
16 *ocTtkoB PycnaH JONCcTaHUMOHHOE 30HAMPOBaHNE AHa, Ud3 PAH 18:45
AnekcaHapoBuY NOKPbITOrO IbAOM MOPSA
AHanus ckopoctei aedopmaumii r'y, PAH,
MaHesuy N,
17 ASteKCaHAD MAbuy 3@MHOW Kopbl C y4eTomM MacliTabHoro HUTY 19:00
AP adpdekTa «MUCUC»
NccnepoBaHue ceifcMmUYecKmx
18 Tumodeesa Bepa N BYJIKQHUYECKMUX npvou,eccos B paioHe Ud3 PAH 19:15
AHaTO/bEBHA Kypunno-Kamuyatckoi 30HbI cybayKumnm
Ha OCHOBE CMYTHWKOBbIX AAHHbIX
PasyMHbIii Cepreii Maneocercmnyeckasa akTUBHOCTb N®3 PAH,
19 tOXKHOro 6opTa 19:30
Omntpuesny Mry
KaHganakwckoro rpabeHa
Pe3ynbTatbl HabntOAEHW
3aropckuit annun HWU3KOYaCTOTHOIo
20 Fj'IbBosmq MMUKPOCENCMMYECKOrO BOIHOBOIO NOAA N3 PAH 19:45
Ha y4acTKe CeMCMOpPa3Be04YHOro
npodunna Ha noamroHe MmnxHeso
3akpbiTMe NepBoOro AHA KOHpepeHLnn 20:00-20:10




BTropHuK, 23 anpena 2019 r. YTpeHHAA ceKuua

CeKkuusa 3: TexHonoruu reopmUsn4YecKkoro MOHUTOPUHIA 09:45 - 14:30
OTKpbITUE BTOPOro AHA KOHpepeHuUmn 09:30 - 09:45
Mecto
Bpemsa
pa6otbi/yuyebbi
Ne ®UNO poknagumka Ha3ssaHue goknaga asTopa Hayana
(LY E]
AOKnapa (e bAEt
BuptoyeBa 0O630p MeToL0B MALLMHHOMO 06yYeHuUs,
1 EkaTtepuHa NCMNONb3yeMbIX ANA aHANAU3a N3 PAH 9:45
OneroBHa ceicmorpamm
Manbiru Meak NHTepnpeTayma pesynbtaToB
2 pPaaMoBOIHOBOIO NPOCBEYMBAHUA No3 PAH 10:00
Bavecnasosuny
MEeTOZaMMN MALLIMHHOFO 06y4YeHunn
MepBbii 3Tan 06paboTkn MT aaHHbIX
, | romaria | ottt | wowe |
AHzpeesHa ppuTop proA Nd3 PAH '
MOLLLHOTO TUXOOKEaHCKOro
3emneTpacerHuna 2011 roga
Mogudukauma cuctembl permcrTpaumnm
4 MNepepepun ®Enop reoOMarHUTHbIX AaHHbIX Ha Npumepe Ud3 PAH 10:30
BukToposuy TPEXKOMMNOHEHTHOro ¢peppo30HA0BOTrO
marHutometpa FGE
BectpurrepHble cyb6ypu
H H
5 ocuiosa Harana W reomarHuTHble nyabcauum YHY N®3 PAH 10:45
CepreesHa
[OManasoHa B BbICOKMX LUIMPOTAX
6 Naspos UBaH 06 aBTOMaTM3aLMMN aHaNU3a O «bopok» 11:00
Masnosunu reopmsnyecknx nonemn o3 PAH )
Kode-6peiik 15 muH 11:15
MogennposaHue nepeHoca TOPOHaA
n
POXOpPYYK B KOHBEKTMBHOM aTMOChEepHOM [O «Bopok»
7 AneKkcaHgp NOrpaHNUYHOM C/10€ C PaCLUMPEHHbIM U®3 PAH 11:30
AHppeeBuy CNEKTPOM 3HAYEHUNIN TypOYNEeHTHbIX
napameTpos
OUpcos Unba MogundnunpoBaHHbIi A?S—anropMTM
8 B pelueHnn obpaTHOM 3a4a4m MmMry 11:45
AHppeeBuy
rpaBmMpasBesKku
OCHOBHblE MPUHLUMbI MOCTPOEHUA
b 7
9 oes MBaH rPaBUTALMOHHBIX Ud3 PAH 12:00
AnekceeBuy rpaaneHTOMETPUYECKUX CUCTEM ONA
N3MepeHUn Ha KOCMUYECKMX anmnapaTax
lanaes Bnagnmmp ABTOMATUYECKAA UHTepNpeTauua
10 N®3 PAH 12:15
EBreHbeBunY AaHHbIX MJ13 1 TNBEO
Xon0aKoB KUDWAN Mcnonb3oBaHWeE NUPUHTOBbLIX CeTel
11 A P ANs onepaTMBHOM nepesayn N3 PAH 12:30

Uropesuny

FEO¢M3M‘-IECKI/IX AaHHbIX
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daTTaxos EBreHuit

AHann3 goNroBpemMeHHoM
cTabunbHOCTM PaboTbl NapannesbHbIX

12 N®3 PAH 12:45
AnbbepToBuny HaKNOHOMEpPOB, YCTaHOB/IEHHbIX Ha
eIMHOM NocTameHTe
Kode-6peiik 15 muH 13:00
OugeHKa 3KCXaNAaLMmM TOPOHA C 3eMHOM
13 Ko3bMMHa AnmnHa NOBEPXHOCTM NO HAa3eMHbIM O «bopok» 13:15
CepreeBHa PaANOMETPUYECKUM U o3 PAH )
MEeTEeOoPOSOrMYecKkMM HabntogeHnam
Yuawmiica
Makees Mcnonb3oBaHWe ceMcMUYECKNX /—fgy éUKO”a Ha
14 Bnagucnas 6apbepoBs nNpu BMbpocecMmmyeckom ZOL;MZIC_,'ZOKe 13:30
AHppeeBuy 30HANPOBAHUU Mapwana B,
Yylikosa"
ry, PAH
Y B B B B !
I | aciupe | MY | a5
P P um. H.9. baymaHa
AdwnHoreHoB
AnnapaTtHaA naaTPopma aspoCcTaTHbIX FO «bopok»
16 KOHCTaHTUH . 14.00
a3p03/NEKTPUYECKUX HabAOAEHUN N3 PAH
Buktoposuy
MNMocTepHasa cekuua: 14:15
KnanmaHoBa PacnpegeneHue pagoHa B NpM3emHOM [O «BoDOK»
ni7 EkaTepuHa aTmocdepe 1 ero BansHue Ub3 PF,)AH 14:15
BagmmosHa Ha 3/IeKTPONPOBOAHOCTb
BTtopHuK, 23 anpena 2019 r. BeuepHAA ceKuma
CeKkuma 4: FeoTEeKTOHUKa U reoguHaMMKa 14:30 - 18:10
OTKpbITUE BEYEPHEN CEKL MU 14:20-14:30
Mecto
aboTbl/yuebbl S
Ne ®UO goKknagumKa HasBaHue poKknaaa E asTopa Hayana
AOKNapa AOKNAAA
Ocob6eHHOCTM TEKTOHMYECKOTO
b
1 enoboposos NONOXKEHUA rpﬂauesynKaquecmx Ud3 PAH 14:30
JeHunc EBreHbeBmy | oyaros [Mprna3oBcKoM 30HbI KepueHcKoro
NnoayocTpoBa
OnpepeneHne NpoOCTPaHCTBEHHOTO
Jlepmonrosa acnzngmeHMﬂ I'Il1p0CK0pCTEI7I asziomoB
2 Amacracua P P N3 PAH 14:40
no AaHHbIM O MeXaHM3max
CepreesHa

ceiCMUYeCcKnx cobbiTuin
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OnbIT CUHXPOHHOM 06pPaboTKM
MarHUTOTEITYPUYECKUX AaHHbIX

3 Jlososckuit Mnea a3Be404HOro AnanasoHa LroMu 14:50
Hukonaesuy P N®d3 PAH '
B He¢dTerazonepcnekTMBHOM
pernoHe Kutaa
[JaHHbIe 0 CTPOEHMN KPUCTANIUYECKOTO
Kynarosa byHOaMeHTa 1 BO3pacTe reoIormMyecknx
4 EkaTepuHa yHAameHTa 1 Bo3p Wd3 PAH 15:00
cobbITuin B paioHe MNepenosoro xpebTa
MeTpoBHa
bonbworo Kaskasa
boHpapb MBaH Hanps»KeHHoe cocToAHME 3eMHO KOpbl
5 Aap P : N3 PAH 15:10
Bnagumnposuny XMBMHCKOro maccuBa 1 ero obpamaeHms
HoBble AaHHble 0 HANPAXKEHHOM
Fopaees Hukuta o
6 COCTOAHUM CEeBEepPO-BOCTOYHON OKPAWUHDI Nd3 PAH 15:20
AnekcaHaposmy o
Cubupckoit nnatdopmsl
Kode-6peitk 10 muH 15:30
InybuHHan aHoManun
MBaHoB lMaBen 3/IEKTPONPOBOAHOCTM B 30HE TPOMHOIO UramMu
7 15:40
Bnagummnposuny COYNIEHEeHMA cermeHToB BocTo4Ho- Nd3 PAH
EBponeickoit nnaTpopmsl
AHanun3 reHesunca n COBPEMEHHOro
Anekcees PomaH HanpAXXeHHOo-AedpOPMUPOBAHHOIO
8 P Aedopmup N3 PAH 15:50
Cepreesuny cocToAHUA naato AnbTunnaHo-lNyHa
n Tubeta
ConocTtaBneHue mogenei
AedopMaLMOHHOM aKTUBHOCTM
Ky3bMWH OmUTpunii a34BMroBbIX PA3JIOMOB C
9 y Ammrp pash P N3 PAH 16:00
Kysbmumy pe3ynbTaTaMu reoMHaMnU4eCcKoro
MOHWUTOPUHIa 06beKTOB HedTErasoBoro
KoMMeKca
3aBMCMMOCTb TEPMOANHAMUYECKUX
MaTtseeB Makcum
10 napameTpoB metamopdusama oT No3 PAH 16:10
Anekceesny
TEKTOHWYECKOro cTpecca
Pesynbtatbl U-Pb gatMpoBaHua
Yucrakosa AnbBUHA E€TPUTHbBIX LLUPKOHOB M3 NOTrPaHNYHbIX
11 ACTP HMp P MrY 16:20
BnagumunposHa Nepmo-TPMACOBbIX OT/IOXKEHWNIN pa3pesa
"KyKkos oBpar
UBaHoB CTaHMcnas MaTemaTtuyeckoe moaenmpoBaHue
12 OCTbIBaHMA CUINIOB CMBUPCKOIA o3 PAH 16:30
Amutpunesny o
TPannoBoM NPOBUHLUK
Kode-6peitk 10 MmuH 16:40
Kporpoa Tepmoxmmmnyeckue orpaHnM4eHma Ha
13 EkaTepuHa P P [EOXW PAH 16:50
MOZeNn BHYTPEeHHero cTpoeHus JlyHbl
BunKTOpOBHa
Nacenko CyLecTBoBan M TPAHCAOKEMOPUIACKUI
MErakKoHTUHEHT? TecTMpoBaHue
14 AnexcaHap P Nd3 PAH 17:00
o rmnoTesbl Ha OCHOBAHWM
Mwnxannosuny

nasieoOMarHUTHbIX AaHHbIX
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PaspyLieHre UCTOPUYECKUX NOCeeHNI

CTpenbHUKOB CUNIbHBIMU 3eMNETPACEHUAMM
15 pe pAcen N3 PAH 17:10
Anapeint AHgpeesny | B Ana-baw — KoHyponeHcKon BnaguHe,
TaHb — WaHb
Cagenues Nagen OueHKa aKTUBHOCTM Pa3/IOMOB Kopbl
16 UTanum n peKoHCTpyKLMA nons o3 PAH 17:20
AneKcaHgposuy . N
HaNpAXeHUN 3eMHOM Kopbl
CbiconuH MoTeHuUWanbHbIE OMNACHOCTU rPA3EBOro
17 AnekcaHgp BY/ZIKaHU3Ma, Ha NPUMepe BYJIKaHa No3 PAH 17:30
NBaHOBWY Mwucka (r.Temptok, TamaHCKuni1 N-oB)
ManeomarHeTmam n NeTpomarHeTM3m
AHocoBa Maits WHTPY3UBHbIX Ten cpegHepudelickoro
18 Py CPeAHepud MrY 17:40
BopucoBHa BO3pacTa ceBepHoM Yactu bawkumpckoro
meraHTUKAMHopua (KOXKHbIN Ypan)
Mpupoaa ectecTBEHHOM OCTAaTOYHOM
Pyabko Amutpuii HamMarHW4YeHHOCTW B KpacHOLBETaX
19 YAbKO [mntp > KpacHol Nd3 PAH 17:50
Bnagumunposuny JIOMATUHCKOW CBUTHI
(EHucelckmin Kpaxk)
MocTtepHas cekumsa: 18:00
Hoseliwasn reognuHammnka
n20 CeHuoB Anekcei CD?HHOCKaHLI,VIHaBCvKOFO wmTa Ud3 PAH 18:00
AHApeeBny N eé BANAHNE Ha CEMCMUYHOCTb
KanunHuHrpagckon obnactu
3akpbiTUE KOHpEepPEHL UM 18:10-18:20
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Te3zucwot 0oxknaooe

Hayunoit konghepenyuu monoowvix yuénvix u acnupanmos H0O3 PAH
22-23 anpensn 2019 2., HD3 PAH, Mockea

AIIITAPATHAA TVTATOOPMA 5
ADPOCTATHDLIX ADPOSJIEKTPUYECKHNX HABJIIOAEHNN

Agpunozenose Koncmanmun Buxmoposuu (i.c.), Anucumos C.B., I'ypvee A.B., Poloicos I A.
Teogusuueckas obcepsamopus «bopoxy UD3 PAH
aphin@borok.yar.ru
(ycmmuulit 0oKnao)

dopmupoBaHue aTMOC(EPHOTO FIEKTPUUECKOTO MO U TI00ATBHOM ANEKTPUUYECKON IenH
ocTaéTcs OIHOW W3 HEpEIIeHHBIX MpoOJIeM CcoBpeMeHHOW Teodpu3uku. [l wucciaemoBaHUsS
anekTpudecTBa armocepHoro morpanmgHoro ciosi (AIIC) nwa mommrone ['eodusmdeckoit
obcepBaropun «bopok» [58°04' N; 38°14' E] B yClnOBHSIX OTCYTCTBHUSI MPOMBIIIJIEHHBIX MTOMEX U
aTMOC(EpHBIX 3arps3HEHUN PETYISIPHO MPOBOJSATCS TOJEBBIE adpPOdIEKTPUYECKHE HAOIIOACHUS,
pe3ysbTaThl  KOTOPBIX  CIY)KaT  BXOAHBIMH  IApaMeTpaMH  YHUCICHHOIO  MOJECIHMPOBAHUSA
anekTpoauHamuyeckoro coctostaus  AIIC  [1]. Llens pganHOW paboOTHI  3aKitoyaeTcs B
OCYIIECTBICHUH JUIUTEIBHBIX a3pOCTaTHBIX HaOmoneHuit snexrpudectBa AIIC B COBOKYIMHOCTH ¢
CUHXPOHHBIM Ha0JIOICHUEM IIEKTPHUECKUX XapaKTEPUCTHK MPU3EMHOIN aTMOC(ephl.

C 1enplo OCYyLIECTBICHHS HATypHbIX HaOmroaeHuil snextpudectBa AIIC Ha pa3nuyHbIX
BBICOTAX HaJ MOBEPXHOCTBIO 3€MJIM pa3paboTaHa, U3rOTOBJIEHA U MCIIBITAHA B TOJIEBBIX YCIOBUIX
a’poctaTHass  miuargopma, CHapsUKEHHass ABTOHOMHOW — Teo(pHM3MUYECKOW  M3MEPHTEIbHOU
anmapatypoi [2]. B kadecTBe HABMXKYIIEro MOABEMHOIO JJIEMEHTA HCIOJIB3YETCS Ta30BbIN
a’POTMHAMUYCCKUI MPUBS3HON a’pocTar ¢ pabounm oObeMoM 75 M3 1 rPY30MOAbEMHOCTBIO 25 KT.
Ha aspocratHOoii mnardopme pasmemieHsl: auddepeHnranbias mapa  AIEKTPOCTaTHIECKUX
(IIIOKCMETPOB  UIT M3MEPEHUS] BEPTUKAJIbHON KOMIIOHEHTHI HAIPSHKEHHOCTH aTMOC(HEpHOTO
AIIEKTPUYECKOTO TOJIS; JATYUK TMOJSIPHBIX YAENbHBIX JJIEKTPHUUECKUX IMPOBOIUMOCTEH BO31yXa,
NpeHa3HaYeHHBbIH JUIsI CHHXPOHHOI'O M3MEPEHHUs 3JIEKTPUUYECKOW IPOBOJUMOCTH BO3]yXa,
00pa30BaHHON Kak OTPUIATEIbHBIMHU, TaK M TOJOXUTEIHHBIMU JIETKUMHU a’3pOMOHAMU; JATYHK
00BbEMHOM aKTMBHOCTU pajioHa, MOCTPOEHHbI Ha Oa3e sueiiku Jlykaca ¢ ¢oromerpuyecKuM
CEHCOpOM; JIaTYMK KOHIEHTPALlMU a’pO30JbHBIX YAaCTUI, IO3BOJIAIOLUIMNA PpETUCTPUPOBATH
KOHIIEHTPALMIO a3p030J1sl B uanazoHe quameTpoB oT 0.3MKM 10 25MKM, pa3zenss Bech AMaIa3oH
Ha 6 [ONIMamna30HOB; JAaTYUKU TEMIEpaTypbl W OTHOCUTEIBHOW BIAXXHOCTH BO31yXa,
aKCEJIePOMETP-THPOCKOI, MAarHETOMETP M OapOMETPUYECKHH aJbTUMETP; aBTOHOMHAs CHCTEMa
cbopa mHOpMAIMKM C BO3MOXHOCTBIO YJAJIEHHOTO KOHTPOJIS ONEpaTopoM IO OECIpOBOIHOMY
KaHay mepenaud JaHHbIX; GPS mpueMHHMK A7 CHHXpOHHM3alUH paboThl CHCTEMBI cOOpa o
BPEMEHH; CUCTEMa aBTOHOMHOTI'O 3JICKTPUYECKOTO MUTAHUS.

Jns npenBaputTesnbHOM 00pabOTKHM JaHHBIX HATYPHBIX HAOIIOAEHUM pa3paboTaHa U BBeleHA
B 9KCIUTyaTallMI0 UHTepaKTHUBHAsA 0a3a JaHHbBIX, TO3BOJISAIONIAs JIIOOOMY COTPYAHUKY J1abopaTopuu
MOJyYUTh JOCTYN K CTPYKTypUPOBAaHHOMY JIEpEBY OJKCIEPUMEHTAIbHON uH(pOpManuwy,
HOJIy4aeMOW CHHXPOHHO B PEaJIbHOM BPEMEHHU CO BCETO M3MEPUTEIILHOIO KOMILIEKCA.

Paboma evinoanena npu ¢unarcosoii noooepicke PH® (2panm Ne 16-17-10209)

Cnucok aumepamypet:

1. Anisimov S.V., Galichenko S.V., Aphinogenov K.V., Prokhorchuk A. A. Evaluation of the
Atmospheric Boundary-Layer Electrical Variability // Boundary-Layer Meteorology, 2018. V. 167.
Ne 2. pp. 327-348. DOI: 10.1007/s10546-017-0328-0.

2. Anucumos C.B.,  Agunocenos K.B., Iypvee¢ A.B. AnmnapatHas 1iatgpopMa  a’pOCTaTHBIX
a’podJieKTpuuecKuX HabmoaeHuii // Hayunoe npudopoctpoenue, 2017. T. 27. Ne 1 C. 21-24.
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M3VUYEHUE HOBEUILEI'O HAIIPSDKEHHOI'O COCTOSIHUS CEBEPHOI'O
I[MPUITAJOXDbSA TEKTOHOPU3NYECKUMU METOAAMU

Azubanoe Anexceii Onezoeuu (acn.)*, bondapy U.B (acn, m.n.c.)?,
Cenyos A.A.( acn.’, H.C.Z), 3atiyes B.A. !
! eonoeuueckuii gaxynemem MI'Y umenu M.B. Jlomonocosa
?Ud3 PAH
agibalo@yandex.ru
(cmenooeutii 00K1ao)

Jannass pabora mocBsileHa MpoOjemMe OINpeaeseHUs] OpPUEHTHUPOBOK  TIABHBIX
HOpPMAaJIbHBIX OCel HampspkeHu Ha Tepputopun CeBepHoro IIpunanoxbs B HOBeHIee BpeMsi.
Jlns perienust OCTaBICHHON 3214l UCIIOJIB30BAJICS KOMIUIEKC TEKTOHO(U3UUECKUX METOJIOB,
BKJTIOYAIOIIUX OOpabOTKY MAacCOBBIX 3aMEpOB 3€pKall CKOJBXKEHHS M DJIEMEHTOB 3ajJeraHus
pa3pbIBHBIX HAPYLIEHHUH, TMPOSIBICHHBIX B UYETBEPTUYHBIX OTJIOKEHHUSAX, KOMIIBIOTEPHOE H
¢du3nveckoe MOIEIMPOBAHNE HAa HIKBUBAJICHTHBIX MaTepHasax.

Beimonuennslii ¢ momornsio nmporpammel STRESSgeol (FO.J1. Peberkuii, D3 PAH [1]),
AQHAJIN3 MAacCOBBIX 3aMEpPOB 3€pKajl TEKTOHMYECKOIO CKOJIBKEHHUS I103BOJWI BBIACIUTH 2
KMHEMaTu4eckue Tpymnmbl. VHTepnperanus IOJYy4YEHHBIX pe3yJbTaTOB IPEANOJaraer, 4ro
OTHOCSIIIMECS K MEPBON TPYINe 3epKaia CKOJbXKEHUS CPOPMUPOBATINCH HA PAHHUX CTaAMSIX
KapeJIbCKOro TEKTOreHe3a, Korzxa teppuropus [Ipmnanokps MCHBITHIBAJIa CEBEPO-BOCTOYHOE
ckarue [2], a JOUHAMHYECKHE TMOABMXKKM TIO TIOBEPXHOCTSIM 3€pKall BTOPOW TPYMIIbI
IIPOMCXOJWIIM B HOBEHIIee BpeMs B OOCTaHOBKE ceBepo-3amaaHoro cxartus. Ha ocHoBanuu
JAHHBIX KOMITBIOTEPHOTO MOJIEIHPOBAHUS, METOIMKAa KOTOPOro omnucaHa B pabote [3], cnenan
BBIBOJl O IMpeo0iaJaHuy 3TOT0 TUIA HANpPSDKEHHOTO COCTOSHUSL Ha OoJsblliel 4acTH
[Tpunagoxpss B HOBeiiee BpeMs, BKIOYas COBpeMeHHBbIH »HTam. OAHAKO pe3yabTaThl
(U3NIECKOTO  MOAETHPOBAHUS CBUACTEIBCTBYIOT O HEOTEKTOHWYECKOH aKTHBHU3AIUU
JOKEMOPUNCKUX JTU3IBIOHKTUBHBIX CTPYKTYpP KOTJIOBHUHBI JIall0)KCKOTO 03epa B YCIOBUSX
CEeBEpO-BOCTOYHOr0 pacTspkeHus. OOpaboTka 3aMepOB HIIEMEHTOB 3alleTaHusl Pa3pbIBHBIX
HapYIICHUH, WHTEPIPETUPYEMBbIX KaK HOBEHIIHE IMaJeoCeiCMOIMCIOKAINY, BBIOJIHEHHAS B
nporpamme STRESSgeol, moka3ana, 4To OHM OTHOCSTCS K OJHOW OJHOPOJHOW BBIOOpKE H
BO3HUKIIM TPHU IOTO-BOCTOYHOM pacTsDkeHuu. [lo-BuauMoMy, JaHHBIA THUI HAIpPSXKEHHOTO
COCTOSIHUSI TPOSIBJIIEH B JIOKAJBHOM MacllTade M CBA3aH C I€OJUHAMHYECKONH aKTHMBHOCTBIO
KPYIHBIX JTOKEMOpPUIMCKHX pa3pbhIBHBIX HApYIIEHUN CEBEPO-BOCTOYHOrO MpocThpanus [4], k
KOTOPBIM IIPUYPOUYEHBI U3YUYEHHBIE TUCIOKALIUU.

TakuM o00pa3oM, NPOBENEHHBIE WCCIEIOBAHUS MO3BOJIAIOT MPEANOIOXKUTh, YTO B
HOBelIee Bpemst Ha O6ombineit yactu CesepHoro [Ipunanoxbs npeodianaer ceBepo-3amaaHoe
ckarue, a akBaropus Jlamokckoro o3epa HaxXxoAWTCA B OOCTAaHOBKE CEBEPO-BOCTOYHOTO
pacTsLKEHUS, KOTOPOE MOXKET OBbITh CBA3aHO C aKTUBU3aLMen JIagoxkcKkoro MaHTHITHOTO CBOJA,
BBIICJICHHOTO 110 T€O(DH3NYECKUM JTaHHBIM [4].

Paboma evinonnena npu punancosou noooepaicke PODU (epanm 18-35-00359 mon_a)

Cnucok numepamypul:

1. Pebeyxuii FO.JI. Cum JI.A., Mapunun A.B. OT 3epKajl CKOJIBKEHUSA K TEKTOHUUECKUM HAIPSKEHHSIM.
Metomuku u anroputmel / M.: 'EOC, 2017. - 234 c.

2. Teonorus Kapenuu / JI.: Hayka, 1987. - 231 c.

3. Aeubanos A.O., 3aiyee B.A., [Tonemaes A.U., Cenyos A.A. I3yuenne HOBEHIINX ABUKEHUIN 3eMHON
kopbl CeBepHoro Ilpunagoxps ¢ HOMOIIBIO MOPPOMETPHUUECKHX METONOB U KOMIIBIOTEPHOI'O
monenupoBanus // bromnerens MOUWIL. Otaen reonorudeckuii, 2018. T. 91. Beim. 1. C. 3-9.

4. Xaszoe P.A., llapos H.B., Hcanuna D.B. T'ny0uHHOE CTpoeHHEe W MeTawioreHus [Ipunanoxss //
I'eonorus u nonesnsie uckonaemelie Kapenuu, 2004. Beim. 7. C. 55 — 74,
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AHAJIN3 '’EHE3UCA 1 COBPEMEHHOI'O HAITPSPKEHHO-AE®@OPMHWPOBAHHOI'O
COCTOSAHUA IINTATO AJIBTUIINIAHO-ITYHA U TUBETA

Anexcees Poman Cepzeesuu
H.c., Jlabopamopus pynoamenmanvHolx u npuKIaOHsIx npooaem mexkmonogpusuxu (204)
UD3 PAH
rs.alekseev@physics.msu.ru
(ycmuulii 00K1a0)

B pabGote [1] BbIAENEHBI OCHOBHBIE TE€OJIOr0 — TeO(DHU3WUYECKHUE TapaMeTphl, KOTOpHIE
XapakTepu3yroT oporeH LleHTpanbHbiXx AHI. PaccMOTpUM HEKOTOpBIE M3 HUX M CPaBHHUM C
aHAJOTUYHBIMH TlapameTpamu [ mmainaiicko — Tuberckoro oporena. /[ 1ByX OpOTE€HOB
XapaKkTepHO HAJMYUE CKIIQAYaTO — HAJBUTOBBIX KOMILIEKCOB, OOPaMIISIOMIMX MX T'PAaHHIBI CO
CTOPOH, MEepPHEHANKYISIPHBIX HAIMPaBJICHUIO JBIKEHUS HHAeHTopa. Oba oporeHa AensTcs Ha
HECKOJIBKO BBITSIHYTBIX BJOJIb KOJJIM3MOHHOM 30HBI IpoBUHLMH. B LleHTpanbHbIX AHIaX BIOJIb
3amagHOM TrpaHulbl Mato AnbTUIUIaHO W IlyHa HaxoAWTCS aHAE3UTOBBIA BYJIKAHUYECKUN
10sIC, HA BOCTOYHOM I'PaHUILIE — CKJIa9aTO-HAIBUTOBBIN KOMILJIEKC, €I€ BOCTOYHEE HAXOMASTCS
Cybannpl. B To ke Bpems 1oxHas rpaHunia otnensier miato Tuber oT mocienHel 30HBI B
I'mManasx, KoTopass MMEET BYJIKAHHYECKOE IPOUCXOXKIEHHE. B IeHTpambHBIX 001acTsIX
OpPOTr'€HOB HaXOJATCSl BBICOKOTOPHBIE IIATO, CPEIHSASI BBICOTA KOTOPBIX COCTABIISIET ~3,7 KM IS
Anprumnano-Ilyna u ~4,5 km s Tubera. Momuocts kKopsl LleHTpanbHBIX AHJ TOCTUTAEeT
sHaueHnit 70-75km. J{ns kopel Tubera 3TH 3HadeHwus emie Oonblie (CpeaHee 3HAYCHHE OKOJIO
75-80 xkM). Taxxe OTMETUM CXOZCTBO B 3TallaX TEKTOHUYECKOM 3BOJIOLUH ITHX CTPYKTYp, KaK
110 BPEMEHH, TAK U 11O XapaKTepy MPOLECCOB, MPOUCXOIMBILINX Ha KaXXOM dTalle.

PexkoHcTpykMM TOJIE COBPEMEHHBIX HAIPSKEHWM, BBINOJIHEHHbIE B pabortax [2,3]
MOKa3ajdl Hajauuyue B 00JacTIX IUIaTO TeOJUHAMHUYECKOTO pPEeXHMMa TOPHU30HTAIBHOTO
pacTsHKeHHs, KOTOPBIA OJIMKe K OKpanHe OOJacTei MepexomuT B PEeXHUM TOPH3OHTAIBHOTO
ckarug. Takke OTMETHM Hajdu4ue OOIIMPHBIX O0JIacTedl MOBBIIIEHHOTO 3((EKTUBHOTO
JTaBJICHMSL.

Cnucok rumepamyput:
1. Pomanwk T.B., Trkauee A.B. I'eonnHamudecknii cuieHapui (popMHUpPOBaHUS KPYIMHEUITNX MHPOBBIX
HEOTeH-YETBEPTUYHBIX OOP-TUTHEHOCHBIX poBuHIiA / M.: CBetou Imroc, 2010. — 304 c.
2. Pomaniok T.B., Pebeyxuii FO.JI. TIIOTHOCTHBIC HEOJHOPOJHOCTH, TEKTOHMKA W HANPSIKCHHS
AHauiickor cyOayKInOoHHOM 300K Ha 21 o.1m1. // @usnka 3emin, 2001. Ne2. C. 36 - 57.

3. Pebeykuii I0.JI, Anexcees P.C. Ilome coBpemennbix Hampspkenne Cpemneit m FOro-Boctounoit
Asun // Teonnnamuka u TexktoHopusuka, 2014. T. 5 (1). C. 257-290. DOI:10.5800/GT2014-5-1-0127
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HHAJIJEOMATHETH3M N IIETPOMAT'HETU3M MHTPY3UBHBIX TEJI
CPEJHEPUO®ENCKOI'O BO3PACTA CEBEPHOU YACTU BAIIKMPCKOI'O
METI'AHTHUKIJIMHOPUSA (FOXKHBIN YPAJI)

Anocosa Maiis Bopucosna (cmyo. )1, Jlamviwes A.B. *2, Xomvines 4.0.*
! Feonozuueckuii gaxynomem MI'Y umenu M.B. Jlomonocosa
2J7a60pam0puﬂ apxeomacHemusma U 980H0YUYU 21A6H020 MacHumHo2o noas (106) U3 PAH
Mai.anosova@yandex.ru
(ycmmublit 00K1a0)

NzygaembiMu 00BEKTAaMH JAaHHOTO HCCIEIOBAHUS SBISUINCH STO JAWKH W CHIUIBI OCHOBHOTO H
YIBTPAOCHOBHOTO COCTaBa, IPOpBIBAIOIINE paHHepudeickue ocagouHble Tommm U bepasymickuii
MaccHB TPaHUTOB panakuBh. J{1si cpaBHEHHS Taxke ObL1 ompoOoBaH Konanckuih Maccus rabOopouaos.
Hccnenyemble Tenma HaxonsaTcs B paiioHe 1T. Kyca, bakam m Carka m psmom ¢ moc. bemsym. Mx
00pazoBaHMe CBS3BIBAIOT C pudeiickuM 3TarmoM pudTOBOro MarMaTu3Ma Ha BocTouHo-EBpomefickoit
miardopme (BEIT) [2].

Ilo pesynpTaTaM M3MEpEeHHUs aHW30TPONHMHM MarHWTHOW BocmpuumunBoctH (AMB) B 40% Bcex
M3YUCHHBIX MHTPY3UH HAOII0acTCs] HOPMATbHBIA THI MarHUTHOW TeKCTypbl (N-THIT), IpH KOTOPOM
MakcuManbHas och (K1) AMB nexur B IIIOCKOCTH MHTPY3MBHOIO Telia, a MHHUMaiIbHast ochk (K3) ei
NEepIeHAUKyYIspHa. B 3TOM ciyyae Mbl MHTEPIPETUPOBAIM OPHUEHTALMI0 MakcuMainbHOW ocu K1 kak
HalpaBjeHue TeueHus MarMel. B paitone r. Kyca ocs K1 B uccnenyemsix Tenax noyiorast, mpoCTUpaeTcs
Ha CB, mapamnensHo bakanmo-CaTKMHCKOMY pasiioMy M NMPEUMYIIECTBEHHOMY MPOCTHPAHHUIO JaeK B
aToM paiione. CnenoBaTenbHO, B pailoHe Kychl BHenpeHHe MarMaTHUeCKUX Tell KOHTPOJIMPOBAIOCh
pETHOHALHOW 30HOW pacTsKeHHus, mapamenpHoil bakamo-CarkumackoMy pasznomy. I[lockombky
[eHTpalbHast 9acTh Marmakckoro pudTa, akTHBHOTO B Hayalle CpeIHEero pudes, HAXOIUIACh FOKHEE,
MBI TNpEANoiaraeM, 4YTO pacHpOCTpaHEHHE MarMaTH4YecKOro paciulaBa IPOUCXOJWIIO B CEBEpO-
BOCTOYHOM HaIrpaBJICHUU.

B bepnsgyunickom pailoHe BHEOPEHHE Marmbl IPOUCXOJWIO B FOIO-BOCTOYHOM HAaIlpaBICHUU
(B GonpmMHCTBE 00BEKTOB OCh K1 mosoro morpysxaercs Ha C3). Mbl npejyiaraeM MOJEIb, COTIACHO
koTopoii bepasynickuii maccuB 00pa3oBajicsi B NPUCIABUTOBOM 30HE JIOKAJIBHOTO PACTSKCHHS IPH
bakamo-CaTkMHCKOM pa3ioMe, W Marma BHEIpsUIach 1O TpemdHaM OTpbIBa. TakuMm o0Opa3om, B
pudeiickoe Bpems bakano-CaTKWHCKHN pa3lioM NEHCTBOBaJ KaK PETHOHAIbHAs MarMOIIOABOISINAS
30Ha, KOHTpoJIMpoBaBas GopmupoBanne bepasylckoro myToHa 1 MpUypOYEHHBIX K HEMY J1aeK.

B xozae mameoMarHMTHBIX UCCIEAOBAHUM M0 BBICOKOTEMIIEPATYPHOU KOMIIOHEHTE €CTECTBEHHOM
OCTaTOYHOW HAMAarHUYEHHOCTH 10 8 naifkaM, MPOPBIBAIOIINM BOCTOYHBIN 3K30KOHTAKT bepasymickoro
MaccuBa, ObUI paccumTaH mnomoc i Bocrouno-Eponeiickoit miatdopmer (N=8, Plong=162.4,
Plat=8.4, A95=4.1). C yyetom natupoBku B 1349+11 MJIH JIeT, MOJIyIEHHOW TI0 [IMPKOHAM IS OHOTO
u3 ten U-Pb metogom (SHRIMP), momroc xopotro cormacyercs ¢ ormyOIMKOBAaHHBIME paHee TOTI0CaMU
s BEIT B pudee ¢ Omuskumu Bo3pactamu [1,3]. Tak kak cOrllacHO TNPEIOKEHHON MOJENH,
BHCAPCHUC paCCMATpHUBACMbIX OACK IMPOUCXOJWIO IO BCPTHKAJIBHBIM TpPCIIMHAM OTpPbIBA, a I[aﬁKH
BEPTHKAIIGHBI JIO CUX TIOP, TO 3HAYUMOTO HAKJIOHA OJI0Ka HE TIPOUCXOIUIIO.

B Kycuuackux u bakanbCkux o0O0OBEKTax BBIJENIEHA BBICOKOTEMIIEPATYpHAs KOMIIOHEHTa C
HaNpaBJICHUSIMY, ONM3KMMHU K TO3JHENAaNe030MCKUM, YacTO BCTPEHAIOMIAsACS B MOPOJAAX H3y4yaeMoTo
paiioHa. ABTOpBI CUMTAIOT OOpa30BaHWE 3TOW KOMIIOHEHTHI PE3YJIbTATOM IIO3THENATC030UCKOTO
CHHKOJIM3UOHHOTO TepeMarHnunBanus. CXOKeCTh TMONYyYSHHBIX HAlpaBICHHWN IepeMarHHYMBaHUS B
yaajneHHbIX paiioHax IT. Kyca u Bakan cBUIETENbCTBYET 00 OTCYTCTBHM OTHOCHTCIBHBIX JBMXKCHUH
0510KOB BalIkupcKOro aHTUKIMHOPHS TIOCIIE TIO3JHETO MajIe0304l.

Pa6oma evinonnena npu gunarncosoii noooepiicke PODOHU (epanm Ne 17-05-01121)

Cnucoxk numepamypbol:

1. Buchan K.L., Mertanen S., Park R.G., Pesonen L.J., EIming S.-A., Abrahamsen N., Bylund G. Comparising the
drift of Laurentia and Baltica in the Proterozoic: the importance of key palaecomagnetic poles // Tectonophysics,
2000. V.319 (3). pp. 167-198.

2. Ernst R.E., Pease V., Puchkov V.N., Kozlov V.I., Sergeeva N.D., Hamilton M. Geochemical characterization of
Precambrian magmatic suites of the Southeastern margin of the East European Craton, Southern Urals, Russia //
I'eonornueckwmii c6. Ne 5. / mox pea. B.H. Ilyukosa, P.®. A6npaxmanoBa, U.b. Cepaskuna / Yga: UI' YpO PAH,
2006. C. 1-45.

3. Salminen J., Pesonen L.J. Palaeomagnetic and rock magnetic study of the Mesoproterozoic sill, VValaam island,
Russian Karelia // Precambrian Research, 2007. V. 159. pp. 212-230.

17


mailto:Mai.anosova@yandex.ru

OCOBEHHOCTHU TEKTOHUYECKOI'O HHOJIOXKEHWA I'PA3EBYJIKAHUYECKUX
OYATI'OB ITPUA30BCKOHU 30HbI KEPYEHCKOI'O ITIOJIVOCTPOBA

Benobopooos lenuc Eszenvesuu (acn., n.c.)', Teepumunosa T.FO.?
Y JTa6opamopus ¢usuxu semnempscenuii u neycmotiuugocmu 2ophuvix nopoo (301) U3 PAH
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B ceBepnoii wactm KepyeHCKOTO MOIyOCTpOBa BAOIL TMOOEpPEkbs A30BCKOTO MOPS
pacrionoskeHa IlpuazoBckasi Tpsi3eByJIKaHHYECKas 30HA OOIIEro MIMPOTHOro mpoctupanus. K
30He oTHOCsATCs Kapamapckasi, bynranakckas, bypamickas, babunkckas, ['mazoBcko-Masikckas,
Bbop3oBckas u npyrue nuHeiHble U OpaxuMopHbIE IUAMUPOBBIE AaHTUKIMHAJIH, OCJIOKHEHHbIE
CTPYKTYpaMH BJABJICHHBIX CHHKJIMH&JIEW W TPA3EBBIMHM  BYJIKaHAaMH. AHTUKIWHAIN
OpPUEHTUPOBAHbI IPEUMYIIECTBEHHO B 3aI1a/1-CEBEPO-3al1aJHOM HAIPABICHUH U YACTO KYJIMCHO
MOICTPAaNBAIOT APYT APYra, OTpaxkasi HAIMYNE CABUTOBBIX CMELIEHUN.

IlenTpanbHOE MecTO B cucreMe CTpyKTyp IIpuaszoBckoil 30HBI 3aHMMaeT TapxaHCKO-
bynranakckass cCioXHas AaHTHKIMHAIL C LIMPOKUM IPOSIBIEHUEM COMNOYHBIX TOJEH U
BJIaBJICHHBIX CUHKJIMHAJIEH. Haubonee KPYIHBIM SBJIACTCS bynranakckuit
IPS3€BYJIKAaHUYECKHI ouar. Y4acTKU IPOSBICHHS IPA3EBYJIKAHUYECKUX IIPOLECCOB TATOTEIOT K
y3JIaM TiepeceueHrsi COOCTBEHHO AHTUKIMHAIM U Pa3phIBHO-(QIIEKCYPHBIX 30H, BBIPAKEHHBIX
JIMHEaMEHTHBIMU 30HaMH BJI0JIb JI0OJIMH, PACCEKAIOLIUX KPbLIbs aHTUKAIUHAIIN.

B BocTOYHOI 4YacTH 30HBI pacloiOXeHa CJIO0XHas 30Ha [1a30BCKOM aHTHKIMHAIM, K
KOTOpOW npuypoueH EHuKaNbCcKuil rps3eByakaHndeckuii ouar. Ouar oobenuHser bakcuHckoe
COMOYHOE T0Jie, BaKkCHHCKYI0 BIABICHHYIO CHHKIMHANb, EHUKaIbCKOE COMOYHOE IIOJIE.
bakcunckuil BylkaH B HacTosIlee BpeMs He (YHKUHOHUPYET, OAHAKO MOJCUUTAHHbIE 00BEMBI
comovyHoi Opekunu cocraBisior 195-200 morH. M [1]. MakcumanbHOM aKTHBHOCTHIO
EHunkanpckoe comoyHoe MoJie ¢ TPYIION MallblX AeHCTBYIOMUX (OpPM Tps3eBYIKaHHYECKON
AKTUBHOCTH.

B 3amanHoii yacTu 30HBI K CIOKHOW aHTUKJIMHAIBHOM 30He U3 Kapanapckoit 1 UymHoH
Oanku aHTUKIMHANEH, npuypodeH CIOIOPTALICKUN TPA3EBYIKAHUYECKHUM ouar, BKIIOYAIOIIUM
CTPYKTYphI BAaBIeHHBIX cHHKIMHANEH (Yokpakckas u UymMHON Oallki) U pacroyiOKEHHBIN Ha
3anagHoi mepexknuHanu Kapanapckoil anTukinumHany CIOIOpPTAlICKUM TpsA3€BOM BYyJIKaH, Ha
CKJIOHAaX KOTOPOT'O BhIpaX€HbI HEOObINKE (10 3 M B 1uaMeTpe) TPUGOHBI U JTYKHIIBI.

[ToMMMO OTMEUYEHHBIX CTPYKTYp 30Ha BKJIIOYAE€T W JApyrue aHTUKIMHAIM Maro-
babunkckas u Bap3oBckas ¢ mpu3HAKamMH yracuieid Tpsi3eBYJIKAaHHUYECKON IesSTEIbHOCTH.
OOmass opraHu3alusi aHTUKIMHAJIBHBIX CTPYKTYp JAeT OCHOBAaHUE MPEANOJaratb HaJu4ue
CTPYKTYp LEHTPAJIbHOTO THWIIA, MPEACTABISAIOMIUX CIEAbl KPYMHBIX TIPSI3E€BYIKAHUUECKHUX
ouaroB. CoBpeMeHHasi aKTUBHOCTb COCPENOTOYEHAa B OCHOBHOM B OJHOM KpbLI€ MOJOOHBIX
CTPYKTYp WM MEXAY HUMH, YTO YKa3bIBa€T HA MUTPALMIO IPSI3E€BYIKAHUUYECKOW AKTUBHOCTHU
KaK BJIOJIb 30HBI B LIEJIOM, TaK U CO CMEILIEHUEM OT IIEHTPOB KPYMHBIX KOJbIEBBIX CTPYKTYp K
ux nepudepun. Takoe pacroiokeHHE TPA3EBYIKAHUYECKHUX IEHTPOB M HX AaKTUBHOCTH
OTBEYAIOT E€AUHON I'PA3EBYIKAHUYECKONW 30HE C TIIyOOKUM IOJIOKEHUEM T'PSA3EBYIKAHUYECKUX
04aroB, COCIMHAIOIINXCS C MOBEPXHOCTHIO CUCTEMOM pa3BETBISAIOIINXCA KaHAJIOB [2].

Cnucok numepamypul:

1. Ulnoxos E.@., Illepememves B.M., Macnakoe H.A. u Op. I'pszeBsie Bynkanbl KepueHCKo-
Tamanckoro peruona / Kpacuwonap: I'maBmenna, 2006. — 176 c.

2. Benobopooos JILE., Teepumunosea T.FO. Cxknamyatbie W pa3pbiBHBIC CTPYKTypbl KepueHcko-
TamaHCKOW MEKNEPUKINHAILHONW 30HBI, KOHTPOIUPYIOIINE TpsA3eBoi BynkaHu3Mm / Marepuansl L
Texronnyeckoro coBemmanus «IIpoGneMbl TEKTOHUKY ¥ T€OJUHAMHUKHI 3€MHOM KOPBI M MaHTum». 1. 2.
M.: TEOC, 2018. C. 237-241.
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TeopeTnueckoe MOJEINPOBAHUE JIOKAJIBHBIX XapaKTEPUCTUK HEOJAHOPOIAHOW CpEenbl,
CBSI3BIBAIOIIMX BHEIIHEEe (PU3NKO-MEXaHUYECKOE BO3JEUCTBHE C OTKIMKOM BHYTPH KaXKIOTO
KOMIIOHEHTa HEOJHOPOJHOCTH, SABJIETCS AaKTyaJbHOM YacTbl0 aHaJlW3a COCTOSHUSA
HEOJHOPOJHOW cpeabl. B cilyyae ynpyrux CBOMCTB OCHOBHBIMU XapaKTEPUCTUKAMH ISl
aHanmu3a JIOKAJBHOTO HANpsDKEHHO-Ae(POPMUPOBAHHOTO COCTOSHHSI MaTepualia CIyXar
Oe3pa3MepHbIE OMEpaTOphl KOHIICHTPAIMM HampsoKeHud u - aedopmanmii.  Omnepatopsl
KOHIICHTPALil CBS3BIBAIOT JIOKAJBbHBIC 3HAUEHHs] TEH30pa HANpsDKeHUH Win Jegopmanuid ¢
BHEITHUMH (CPETHUMHU TI0 MaTepUaTy) HAPSHKSHUSIMHU WU 1epOpMaIiUsIMH.

l'opHyro mopoay MOKHO paccMaTpuBaTh B KaueCTBE HEOJAHOPOIHOW CPEbl, IPEICTAaBUB
ee Kak Marpuily (TBepAas 4acThb TOPHOM MOPOJbI) W BKIIOUEHHS (TMOpHI M TpemuHsl). Ecnu
KOHIIGHTpalusl BKIOUeHH Mana (<< 1), To B3amMoOAeHCTBHEM BKJIIOYEHUI NpeHeOperaercs,
pelaeTcs 3ajava A OJHOTO BKJIIOUEHHS, MOMEIIEHHOTO B MAaTpHILy, U OMpEIeNsercs Tak
Ha3bIBAEMBIN JIOKAIBHBIA TEH30p KOHIIEHTpaUWi HanpsokeHuid wim nedopmanuid [1]. Ecim
KOHI[EHTpallusi BKIIOUYEHUH HE Maja, TO HEOOXOAMMO Y4YecTh HUX B3aUMOJICHCTBUE H
OTpEeNeUT, OOMMUH TEH30p KOHIICHTpAllMM HampsokeHWd wim  pedopmanuu  [1].
Hcnonp3oBanne MeTonoB 3G(EKTHUBHONW cpeabl MpH pacdyeTre ONeparopoB KOHIIEHTPALUU
HaNpsHKEHUH Wi 1eopMannii IO3BOJISIET yYeCTh COCTaB, KOHIIEHTPAIMY U IIPOCTPAHCTBEHHOE
pacnoyioxkeHue BkiarodeHud [2,3,4]. B pabore wucmonb3oBaH MeTod  00OOIIEHHOTO
CHUHTYJISIpHOTO TpHOMIKeHust [5,6] nmist pacuéra TeH30pa KOHIIGHTPALWU HANpsHKeHUH |
nedopManuii UIsl KadbIUTOBOM MaTPHIBl U Pa3HbIX BUAOB BKIIOYEHHH C pa3iMYHBIMU
HaCBILCHUSIMHU.

Cnucok numepamypul:

1. Willis J.R. Mechanics of Composites / University of Cambridge, 2002. - 58 p.

2. Laws N. The determination of stress and strain concentrations at an ellipsoidal inclusion in an
anisotropic materials // J. Elasticity, 1977. V.7. pp.91-97.

3. llobeops B.E., Topbaues B.M. KoHueHTpauusi HampspKeHWH W JedopManuii B KOMIO3HWTaxX //
MexaHrKa KOMIIO3UTHBIX MaTepuainos, 1984. Ne 2. C. 207-214.

4. bapoywxur B.B. HanpspokeHHO-neopMHpOBaHHOE COCTOSIHHE W pa3pyIIeHHE TEeKCTypHUPOBAaHHBIX
MOJIMKPHUCTAUIOB U KOMIO3UTOB / Jlucc. MOKT. ¢Gu3.-mar. Hayk. M.: MOCK. TOC. HH-T 3JICKTPOHHOM
texuuky, 2007. - 292 c.

5. barox HW.O. MexIUCUUIUIMHAPHBIA MOMX0J K TPOTHO3WPOBAHUIO MAaKPOCKOIIMYECKUX U
GHIBTPAIIMOHHO-EMKOCTHBIX CBOMCTB KOJUICKTOPOB yriieBoaopoaoB / Jlucc. mOKT. (u3.-mar. Hayk.
M.: U®3 PAH, 2013. - 188 c.

6. Lllepmepeop T, /J]. Teopus ynpyroctu MUKpOHEOTHOPOAHBIX cpen / M.: Hayka, 1977. — 399 c.
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OB30P METO1OB MALIIMHHOI'O OBYYEHN],
NCIIOJIB3YEMBIX IS AHAJIN3A CEUCMOI'PAMM

buprouesa Examepuna Onezosna (acn)

Jlabopamopus KOMNIEKCHO20 U3yUenus U MOHUMOPUHEA 2e00UHAMUYECKUX NPOYECCO8
6 Kypuno-Kamuamckou 3one cyooykyuu (107) UD3 PAH
biryucheva.katerina@gmail.com
(ycmmuwlit 0oKnao)

CeiicMorpamma — 3TO BPEMEHHOM psii, a 3HAYUT, AHAJTU3UPOBATH €€ MOXKHO Kak
OOBIYHBIM BpEeMEHHOW psn. B 1mokmame paccMOTpEHBI OCHOBHBIE METOJbI MAIIMHHOTO
00ydeHus, KOTOpPBIEC KOT/1a-TH00 MPUMEHSIIICH JIJIsl aHAITU3a CEHCMOTpaMM: METOJI OIMKaMIITIX
K-cocemeii; METOA JIOTUCTHYECKOW PETPECCHH; METOJ OIMOPHBIX BEKTOPOB;, HAMBHBIM
0aiiecOBCKHI METO/; IEPEBO PEIICHHI; CITy4allHBIMH Jec.

BynyT nanel kpaTkue anropuTMbl paboOThl 3TUX METOAOB U OlleHeHa HuX 3()(eKTUBHOCTH
10 OTHOUIIEHUIO K CeicCMOrpaMmam.

Paboma svinoanena npu gurarcosotl noodepoicke Mezacpanma Munobpuayku Poccuu Ne 14.W03.31.0033.

Cnucok niumepamypuol:
1. Wenrui Li, Fnu Nakshatra, Nitisha Narvekar, Nitisha Raut. Seismic Data Classification Using Machine
Learning // IEEE BigDataService 2018, At Bamberg, Germany
2. Hakso A., Rassouli F. Event Identification in Continues Seismic Data // CS229: Machine Learning

OCHOBHBIE ITPUHIMIIBI IIOCTPOEHNS I PABUTALIMOHHBIX I'PATUEHTO-
METPUYECKUX CUCTEM IS UBMEPEHNN HA KOCMHUYECKHUX AIIITAPATAX

boee Hean Anekceesuu (6e0. unoic.)
Jlabopamopus cnymuuxoswix Memooos uzyuernus eeogpusuneckux npoyeccos (203) UP3 PAH
bdfy9@yandex.ru
(ycmHubwlit 00K1a0)

W3mMepenue rpagueHTa CUIIbl TSXKECTH MO3BOJISET pelaTh CIEeKTp Kak (GyHIaMEeHTaIbHBIX
(yTOUyHEHHE MOJENU TPaBUTALIMOHHOTO MOJS 3€MJIM), TaK U NPUKIAJHBIX (HaBUrauus) 3ajaad.
B cBsi3u ¢ xapakTepoMm IOCTaBJICHHBIX 3a/a4 MOSBISETCS MOTPEOHOCTh B 0o0jiee TOYHOM
OIpe/Ie/ICHUH 3HAUCHUS IPaJUCHTA.

OcHOBY yCTpOHCTBAa TpaBUTALIMOHHOIO TIPAaJUEHTOMETPA COCTABISAIOT HM3MEPEHHUS
BpalieHus1 MOABMXKHOM Macchl [1]. OcyiecTBIseTcst 3TO ¢ MOMOMIBIO Maphl aKCEIEPOMETPOB.
[Tperu3noHHbIE U3MEPEHHS BOZMOXKHO MPOBOAMUTH TOJIBKO B YCIOBUSAX I'pPaBUTALIMHU, OJU3KOH K
HyneBoil. [loaToMy Takue cucTtemMbl MPUOOPOB YCTAHABIMBAIOT Ha KOCMHYECKMX ammaparax.
CymectBytor kocmuueckue muccun (CHAMP, GRACE, GRACE-FO, MICROSCOPE u
GOCE), npouienuie Bce 3Tanbl U3yYEHUS IPaJUeHTa CHIIbI TSHKECTH, BILIOTH 10 00pabOTKU
MOJIyYEHHBIX JaHHBIX [2].

B pabote paccmaTpuBaroTCsi BCE BBIIENEPEUUCIEHHBIE MUCCHM, KaK C TOYKU 3PEHHUS
TEOPETUYECKOT0 MOCTPOCHHSI U3MEPUTENBHONU CHUCTEMBI, TaK M C MHCTPyMEHTalbHOM. Takxke
u3ydeHbl 0oJiee COBpPEMEHHBIC pa3padOTKH T'PAaBUTAIMOHHBIX TpagueHTOMeTpoB [3]
BO3MO>KHOCTb X COBEPIICHCTBOBAHUS.

Cnucok 1umepamypoi:

1. Idorcunasoapu HU.3., Pusnooxas H.H. DTambel pa3BUTHA M COCTOSHHE pPa3pabOTOK TpaBUTAIOHHBIX
IPaJMeHTOMETPOB ISl MOABIKHBIX 006ekTOB (0O630p) // TIpubops! i MeToas! uamepenwuii, 2016. T. 7. Ne 3
C. 235-246.

2. Touboul P., Metris G., Sélig H. Gravitation and Geodesy with Inertial Sensors, from Ground to Space //
Journal «AerospaceLaby, 2016. Iss. 12. AL12-11

3. Yanzheng Bai, Zhuxi Li, Ming Hu, Li Liu, et al. Research and Development of Electrostatic
Accelerometers for Space Science Missions at HUST // Sensors, 2017. V. 17(9).
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HAIIPSIKEHHOE COCTOSIHUE 3EMHOM KOPBI
XUBMHCKOI'O MACCHUBA U1 EI'O ObPAMIJIEHHA

Bonoapv Hean Baaoumuposuu (acn., m.u.c.), Mapunumn A.B.
Jlabopamopusi pynoamenmanvbuvlx U nPUKIaAOHbIX npoodaem mexkmornopusuxu (204)
HUD3 PAH
bond@ifz.ru

(ycmHubwlit 00K1a0)

Paiion wuccnenoBanuii pacmnonoxken B MypMmaHCKoW o001acTH, B UEHTPaIbHOM YacTH
Konsckoro nonyoctposa. B xoae nonessix padot ¢ 2009 o 2018 rog cotpynHukamu gadbopatopuu
tektoHOpu3nKU D3 PAH Obu1 coOpan mMaTepual Mo MOJEBBIM 3aMepaM T'€0JIOTUYECKUX CTpecc-
WHAMKATOPOB, B YAaCTHOCTU 3€pKajllaM CKOJIbKEHHs. 3epKaja CKOJbKEHUs Obutn 00paboTaHbl
METOJIOM KaTaKJIaCTUYECKOro aHanmm3a [l], KOTOpBIA IMO3BOJISIET ONPENEIUTHh KOJIHYSCTBEHHBIC
XapaKTEPUCTHKH PEKOHCTPYHUPYEMBIX JIOKAIBHBIX CTPECC-COCTOSHUM.

B nenom mo BeIOpaHHOMY paiioHy mpeo0OafaeT 3amaja — CeBepo-3aragHoe HalmpaBieHHe OCH
MakcuManbHOTO cxaTus [2]. Ocu MaKCUMAalbHOTO PACTSKEHUsI OPUEHTHUPOBAHEI B CEBEP — CEBEPO-
3armajHOM HamlpaBlIeHHH WIH CcyOBepTHKaidbHO. CTOUT OTMETHTH, YTO B Mpeaenax XHUOMHCKOTO
MaccuBa (UKCHPYETCSI CEBEPO-BOCTOYHOE HAIMpaBIICHHE OCH MaKCHMAJIBHOTO CXKaTHs, TOTJa Kak
BHE MAacCHMBa Ha HCCJIEAYEMOW TEpPPUTOPUM TAKOE HAMPABIEHHWE OCH MaKCHMaJIbHOTO CKaTHUs
NpaKTHYECKU He BeTpevaeTes [3].

[lo cpaBHEHHIO C MEHSIOUUMUCSA 110 a3UMYTY MOTPYKEHUIO OPUEHTUPOBKAMH OCEU TJIaBHBIX
HanpsDKEHUH 0oJiee ycTourB U MH(GOPMATUBEH THIT HANIPSDKEHHOTO COCTOSIHUSA, OTIPEACIISIEMBIi 1O
MOJIOKEHUIO Ocel Ha 3eHUT. [1o pe3ynpTaTaM peKOHCTPYKLMHU YCTaHOBJIIEHO, UTO ISl UCCIIETyEeMON
TEPPUTOPUH TIPEOOSANAIOT OOCTAHOBKH TOPH30HTAJIBHOTO CIBUTA W TOPU3OHTAIBLHOTO CHKATHS,
peke BCTpeyaroTcsi 0OCTAHOBKH TOPU30HTAIBHOTO PACTSHKEHUSI B COUETAHUHU €O cABUIoM. OIHAKO
CTOUT OTMETHUTH, YTO €CJIM B IIEJIOM IO LEHTPaJbHOM yacTh KosbCKOro mosyocTpoBa Mbl BUIUM
CyIIeCTBEHHOE Ipeoliaganne 00CTaHOBKU TOPU30HTAIBHOTO C/IBUTA HAJl APYTHMHU 0OCTAaHOBKAMH,
TO B Tmpenenax XHUOWHCKOTO MaccuBa IMpeodiamaroT OOCTAHOBKM TOPH30HTAIBHOTO CIBUTA,
TOPU30HTAIBLHOTO CKATHUSA U TOPU3OHTAIBLHOTO pacTsokeHus [4]. Ilpu stom B XuOuHCKOM MaccuBe
00CTaHOBKHM TOPU30HTAIILHOTO CIIBUTA M PACTSKEHUS PACIIONIOKEHBI B FOXKHOM 4acTH, a 00CTaHOBKH
TOPU30HTAIBHOTO CHKATHSI OTMEYAIOTCS B 3aMaHONW M BOCTOYHOM YacTsx Maccusa [5].

Paboma evinoanena npu ¢hunarcosoii noooepoicke epanma PODH (epanm Ne 17-05-01193a)

Cnucok numepamypol:

1. Pebeykuii FO.JI. TekTOHMUYECKUE HANIPSDKEHUS M MTPOYHOCTH TOPHBIX MaccuBoB / M.: U3n-Bo Hayka, 2007.
- 406 c.

2. Bonoape U. B., Mapunun A. B. HanpsbkeHHOE COCTOSIHHE OXKHOM YacT XHOMHCKOINO MacCHBa II0
JaHHBIM TEOJIOTHYECKUX HHIUKATOpPOB aedopmanuii/ HaydHas koH(EpeHIHsS MOIOIBIX YYCHBIX M
acriupantoB VI®3 PAH. Tesucel moxnmanoB u mporpamma Kondepenmun. UdD3 PAH, Mocksa, 23-24
anpens 2018 r. M.: Ud3 PAH, 2018. C.27.

3. bonoape U. B., Mapunun A.B., Iopoees H. A., Kamenes II. A. CpaBHHTEIbHAS XapaKTEPUCTHKA
HanpsLKEHHO-Ie(hOPMUPOBAHHOIO COCTOSHHMS XHOMHCKOTO MaccuBa M ero ooOpamiieHus // IIpoGnemsr
TEKTOHUKH KOHTUHEHTOB M okeaHoB. Marepuansl LI Textonudeckoro cosemanus. T. 1. M.: TEOC, 2019.
C. 74-78.

4. Mapunun A. B., Cum JLA., Kupoe /].B., bonoapvo HU.B. CTpyKTypHble NapareHe3bl U TEKTOHHYECKHE
HanpspKeHUs 10KHOH yacTu XubuHckoro mMaccusa // Tpyasl depcmaHoBckoi HayuHoi ceccun I'M KHIT
PAH, 2018. T. 15. C. 239-241.

5. bonoapy U.B., Mapunun A.B. HanpspkeHHO-Ie(OopMHpPOBaHHOE COCTOSHHE XHOWHCKOTO MaccHBa IO
JAHHBIM IOJIEBBIX TEKTOHO(MU3UUECKUX HccienoBaHuil / CepreeBcKue YTEHHS. DKOJIOTO-3KOHOMHUYCCKHUH
0ajaHC TPHUPOJOINOIH30BAHUS B TOPHONPOMBIIUIEHHBIX pErHoHax. Marepuansl TOAWYHOW CeCCHUu
Hayunoro coBera PAH mo mpo0ieMam Te03K0I0THH, HHKEHEPHOH TeOJIOTHH U TUAPOreosorin. Bem. 21.
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PA3BUTHE PA3PYIIEHMA B I'OPHBLIX [IOPOJJAX,
BBI3BBAHHOI'O USMEHEHUWEM I1OPOBOI'O JABJIEHUA

bonoapenko Huxuma bopucoeuu
Mazucmpanm 2 2.0., Qusuuecxuti paxynomem MI'Y umenu M.B. Jlomonocosa
undrc., Jlabopamopus Qusuxu zemrempscenuii u Heycmouuusocmu 20pHoix nopoo (301) UD3 PAH
nb.bondarenko@physics.msu.ru
(vemmutii 0oxnao)

Kunkoctn WrparoT KIOYEBYKD pOJIb BO MHOIMX IpOLECCaX, MIPOTEKalluX B
reoJoruvecknx cpenax. Hampumep, dunbTpanust ¢uronia U CBsi3aHHBIE ¢ HEH pa3pyIICHUS
ABIISIOTCS ONPEIENSIONIMMU SBJICHUSIMU B TaKUX cdepax AeATeIbHOCTH KaK TreoTepMaibHast
SHEPreTUKa, TUAPOPA3PBIBBI IUIACTOB I MOBBIIICHUS OTAAYM YIJIEBOJOPOAOB, 3aXOPOHEHUE
KHUIKUX 0TX0/10B U Jip. C Ipyroii, CTOPOHBI BIUSHUE (DITIOKIA Ha TEOJIOTUYECKYIO Cpeay — OAHa
U3 IPUYUH HABEJECHHON CEICMUYHOCTHU.

Knaccuyeckum mnpuMepoM HaBEIEHHON CEWCMUYHOCTH, BBI3BAHHON 3allOJIHEHUEM
BOJIOXpaHWININA, SBisieTcs pailoH Boaoxpanwmuil KoiitnHa u Bapna B 3amagnoit Muauu.
J.Cumrconom [1] BbienieHbl Ba THIA OTKJIMKA HABEACHHOW CEHCMHUYHOCTH Ha 3alOJHEHHUE
BOJIOXPAHUIUIL;

1) MrHOBEHHBIN MK CEHICMUYECKON aKTHBHOCTH COBIAJAET C MAKCHMAJILHBIM YPOBHEM BOJIbI
B BOJIOXPAHMUIIUIIE U MHTEPIPETUPYETCS Kak HeMeIJIeHHas peakius (IrouI0HACKIIEHHON
Cpelibl Ha AOIOJIHUTENbHYIO HAarpy3KH, 00yCIIOBJIEHHBIE BECOM BO/BI B BOJIOXPAHWIINIIIE.

2) 3a/epXKaHHBIA OTKJIMK, CBSI3aHHBIN C HU3MEHEHHUEM CBOWCTB Cpe/bl B pe3yabTate Tu(dy3un
BOJIBI U TIOPOBOTO JABJICHUS, KOTOPBIN MPUXOIUTCS Ha a3y yMEHBIICHUS YPOBHS BOIBI.

OpmHako BOMPOC O TMPHPONE 3aICPKAHHOTO OTKIUKA OCTAeTCS JUCKYCCHOHHBIM, |
HEKOTOPBHIE AaBTOPHI CBS3BIBAIOT 3aJCPKAHHBIM OTKIMK C pasrpy3Koil cpeabl B 00JIACTH
BogoXpanmHil [2, 3].

B nanno#i pabore Oyaer moka3zaHo, YTO B JTaOOPATOPHOM 3KCIEPUMEHTE HAOJIOaeTCs
KaK 3aJiep)KKa OTKIIMKA aKyCTHYeCKOH SMHUCCHM Ha HM3MEHEHHE TOPOBOTO JABIICHHS, TaK M
OTKJIMK aKyCTH4ECKOM SMUCCHUM HAa YMEHBUICHUE HAIpsDKEHUA. YTO TOBOPUT O KOMIUIEKCHOM
NPUPOJIC 33JCPKAHHOTO OTKJIMKA CEHCMUYHOCTH Y HEBO3MOXKHOCTH BBIICIHTH TOJBKO OJIUH
MeXaHu3M (HOPMHUPOBAHHS 33JCP)KAaHHOTO OTKJIMKA. Takke B paboTe MOKAa3aHO pa3inyue B
BEJIMYMHE OTKIIMKA aKyCTUYECKOW SMUCCHU B 3aBUCHMOCTH OT OOBOJHEHHOCTH oOpasima. Tak,
NP MHXEKIMH BOJBI B CYXOH 00pa3en] aKTMBHOCTh aKyCTHYECKOW SMHUCCHH 3HAYUTEIHHO (B
HECKOJIPKO pa3) MPEBBIIIAET aKTUBHOCTh aKyCTUYECKOH 3MHUCCHHM MPHU U3MEHEHHH OPOBOTO
JaBJIEHUS] B 00Opaslie, HACHIIIEHHOM BOJOW. DTO TOBOPUT O TOM, YTO HEJB3Sl pacCMaTpUBAThH
IpoIecC TOJNBKO C MEXaHWYECKOH TOYKM 3PEHUs, TO €CTh TOJbKO W3MEHEHHE IOPOBOTO
JaBJICHUS; HEOOXOAMMO TaKXKe YUYUTHIBAaTh XHUMHUYECKHE MPOIECCHI, MPOUCXOMAIINE TpPU
KOHTAKT€ BOJIbI C MaTpHuIlei ropHoi mopos! (3ddext Pedunaepa).
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W3Bepkenne Bynkana KirtoueBckasi comka CONPOBOXKIAIOTCS TNTyOMHHBIME (Topsaka 30
KM) HU3KOYAaCTOTHBIMH 3€MJIETPSACCHUSMH, MEXaHU3M KOTOPBIX JI0 CUX IOp He siceH. Hamu B
Ka4yecTBE MEXaHHM3Ma 3eMJIETPSICEHUH MOAOOHOTO THUIA paccMaTpUBACTCS HYKIEAIHsl U pOCT
Iy3bIPbKOB B Ta30HACBHIIIEHHONM Marme, KOTOPbI MOXXET NMPUBOIUTH K PE3KOMY HM3MEHEHHIO
napyieHus. [ yOuHBI 3eMIIETpsICEHUN CBUIETENBCTBYIOT O HEOOXOAMMOCTH ydeTa B COCTaBe
¢urona BOJbl U YIIIEKUCIIOro rasa. J{is KOJM4eCTBEHHOI'O ONMCAHMs 3BOJIIOLMY JIaBJICHUS B
paboTe MPOBOIUTCS HCCIEIOBAHWE POCTa YEAWHEHHOTO My3bIPbKa Ta3a B Ta30HACHIIIEHHON
marmMe. MoJenb CHCTEMBl «I1y3bIPEK — OKPYKAIOIIUK PacIuIaB» COAEPKUT  CIEIyIolue
YpaBHEHUS:

(1) ypaBHEHHE HEpa3pPBIBHOCTH JIJIS paciliaBa,

(2) ypaBuenue nudy3un pacTBOPEHHBIX TA30B,

(3) ypaBHEeHHE OanaHca UMITYJIbCA HAa TPAHMIIE pacIliaB/Tas,
(4) 3akoH coXxpaHEHHUsI MacChl ra3a B My3bIPbKE,

(5) ypaBHEHHE COCTOSTHUS Ta3a.

PaccmaTpuBaercs cuctema, reOMETPHUECKH IMPEICTaBisAIoNas coOOi MPOCTPaHCTBO
MEXIy JIBYMS KOHIICHTPHYECKUMH CQepaMu, TJe BHYTPEHHSS — Iy3bIpEK, a BHEIIHSS —
ynan€HHasi MOBEPXHOCTh B paciljlaBe, OrpaHHUYMBAIOIIasl paccMarpuBaeMyto obnacts. Oba rasza
MIPEJIOJIATAF0OTCSl COBEPIICHHBIMUA (MJIU C 3aJaHHBIMU TaOimiel cBoicTBamu). [logpémom
My3BIPHKOB HA BPEMEHAX OTIEIHHOIO 3eMJIETPSICEHUS MOXXHO MpeHeOpeyb, MOITOMY MY3BIPEK
Jlajee cuuTaercs mokosimumcs. Takxke, I3MEHEHHE TeMIepaTyphl Mojaraercsi NpeHeOpeKumMo
MaibIM. JlaBleHWe Ha TrpaHULE MYy3bIPEK-pacIUiaB MPEAIONaraeTcs paBHBIM JaBJICHUIO
HachIleHNs. PaciiaB cuuTaeTcsa HEC)KUMAEMBbIM U OJTHOPOHBIM.

Hamu Obuia moctpoeHa wmojens Auddy3ud raza M3 OKPYKAWOIIEro pacijaBa K
YEOUHEHHOMY MY3bIpbKY. MoJIeTMpOBaHUE MPOBOAUIIOCH YUCIEHHO B MPOTPAMMHOM ITaKeTe
MATLAB, nuckpeTHble aHaJIOrd YpPaBHEHHMM CHCTEMbl PEIIAJUCh METOJAOM MPOTOHKH.
[TpoBeneHO TeCTHMpOBAaHWUE HA OCHOBE ABTOMOJCIBHBIX pemieHui ypaBHeHus muddysun. B
JTANbHEUIEM MPEeAroaraeTcsl pelieHre COmpsLKeHHOW Moaenu Aud@ys3uu JeTydyux U pocra
My3bIpbKa.

Pesynbrarel pacueToB OyAyT MCMOIB30BAHbI AJI1 MOJECIMPOBAHUS IBOJIOIUYU JABICHUS B
CEHCMHUYECKOM HMCTOYHUKE JUJI1 BBIYMCICHUS [apaMETPOB CEHCMUYECKUX CUTHAJIOB,
pETUCTPUPYEMBIX Ha BYJIKAHE.
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Eme coBcem HemaBHO MpoOIEAyphl OOpaOOTKH MaHHBIX MHKPOCEHCMHUYECKOTrO IIyma
ObTM TUIOXO JIOKYMEHTHPOBAHBI, OJIHAKO, B HACTOAIIEE BpeMs OHU  OOOOIIEHHI,
CUCTEMATHU3UPOBAHBI U YIIOPSIAOYEHHI [1].

Ha texymem »srtame pa3BuTusi 0OpaOOTKYy JaHHBIX MHMKPOCEHCMHYECKOro IIyma
pa3nensaioT Ha 4YeThIpe OCHOBHBIX JTama, KOTOPBIE BBIIOJHSIOTCS CTPOTO IO TOPSAKY:
npeaBapuTesbHas 00padoTka (OAr0TOBKA) JaHHBIX KaXJIO0W CTAHIIMH IO OTIEIbHOCTH, KpOCC-
KOppeJsiisl U BPEMEHHOE CYMMHpPOBaHUE, W3MEPEHUE TUCIEPCUOHHBIX KPUBBIX, KOHTPOIb
KaueCcTBa, BKJIIOYAIONINN OIIEHKY MOTPEIIHOCTH U3MEPEHU U 0TOOP HAACKHBIX M3MepeHui [1].

OCHOBHBIMH TIPEUMYIIIECTBAMH OOpPaOOTKM CEWCMOJIOTHYECKUX JaHHBIX SBISIOTCS
rMOKOCTh W TPUMEHHMOCTh K IIMPOKOMY JMAana3oHy HaONIOJaeMbIX cUTyauuid. MeTosl
00paboTKH pa3padaTbIBarOTCS TaKUM 00pa3oM, 4TOOBI MPUMEHATHCS K HIMPOKOMY TUAIa30HY
MEPUOOB, PACCTOSTHUI MEXIY CTAHIMSIMH U reorpaduyecKkux MacimTabos.

BakHbIil 11ar MOATOTOBKM JAHHBIX €IWHUYHBIX CTAHIIUH — BPEMEHHAs HOpMaJHM3aIlus,
MpUMEHsIeMas C IENbI0 OCNa0JIeHUsl CUTHAIOB 3€MIIETPSICEHUI, HHCTPYMEHTAIbHBIX TTOMEX U
HECTAIIMOHAPHBIX MCTOYHUKOB ITyMa BOJHM3W CTaHIMK (HAIpUMeEp, MPOXOISAIINE IMTOPMBI U
BBICOKHMI JIOKaJIbHBIA ypoBeHb Mopsi). [locne mpumeHeHHs HOpMaiu3allid BO BpEMEHHOU
00JacTH K JaHHBIM TAaKK€ MOMKET MPUMEHSTHCS CIEKTpajdbHAas HOPMAU3allvs, 3HAYUTEIHHO
pacumpsonias mojocy nepuoI0B U3MEPEHU U ocnabstoas UCTOYHHUK IIyMa C IEPUOIOM 26
CeKyHJ, Haxojsuuiics B [ Bunelickom 3anuse [2].

B pamkax pokmaga OyneT paccCMOTpEeH NpeIBapUTENbHBIM STam 0O0paOOTKH JaHHBIX
MHUKPOCEHCMUYECKOTO IIIyMa W TPEICTaBICHA TEOPHs OCHOBHBIX METOJIOB BPEMEHHOW U
CHEeKTpalbHOM HopMmamuzarmii. Kpome Toro, OyayT moka3aHbl HEKOTOPbIE TOHKOCTHU
NPUMEHCHUS JAaHHBIX MPOIenyp. byaeT mNpoaeMOHCTPUPOBAHO NPHUMEHEHHE METOJIOB
BPEMEHHON U CHEKTPaIbHOM HOpPMamu3alui K CEHCMOIOTUYECKUM JaHHBIM, KOTOpbIE ObLIH
3arpy’KeHbl U3 aMEPUKAHCKOro LIEHTpa ceiicmoniorndeckux naHHbX IRIS ¢ momomipio si3pika
nporpammupoBanus Python. BzaumopeiicTBue ¢ naHHBIMH M peanu3alids BPEMEHHON U
CIEKTPAILHON HOPMAaTU3allii TaKXKe OCYIIECTBIUIACH ITyTeM ITPOrPaMMHUPOBAHHS.

OCHOBHOM 1IE€TBI0 TaHHOW pabOThI SABJISETCS M3ydyeHHUE Mpouedayp oOpabOTKU NaHHBIX
MHUKPOCEHCMHUYECKOTO IIyMa W TPHUMCHCHHE HM3YYCHHBIX METOIOB K 3apETHCTPHPOBAHHBIM
BOJIHOBBIM TOJISIM.

Paboma evinoanena npu gpunarcogoti nooodepaicke Mezazpanma Munobpuayku Poccuu Ne 14.W03.31.0033

Cnucox numepamypot.

1. Bensen G.D., Ritzwoller M.H., Barmin M.P., Levshin A.L., Lin F., Moschetti M.P., Shapiro N.M.,
Yang Y. Processing seismic ambient noise data to obtain reliable broad-band surface wave dispersion
measurements  //  Geophys. J. Int.,, 2007. V.169. pp.1239-1260 DOI: 10.1111/j.1365-
246X.2007.03374.x.

2. Shapiro N.M., Ritzwoller M.H., Bensen G.D. Source location of the 26 sec microseism from cross
correlations of ambient seismic noise // Geophys. Res. Lett., 2006. V.33. L18310,
DOI: 10.1029/2006GL027010.

24


mailto:volchkovavaleria@mail.ru

BbIABJIEHVA MHXXEHEPHO-I'EOJIOTMYECKHX OITACHOCTEH
B HEHTPAJIBHOU YACTHU GAPEHIIEBA MOPSI

Bopo6vesa Mapuna Anexcandposna (acn.)*, Pocusikos A.I*
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B Hacrosimee Bpemsi B YCIOBHSX, KOI/Ia 3alachl YIJIEBOJOPOJOB Ha CYLIE HCCSIKAIOT,
BEJIETCSI aKTUBHOE OCBOEHHE Ieibha M MOPCKHX aKBaTOpPHM MHpOBOro okeana. CambIMU
MEPCIeKTHBHBIMUA, HO B TO J>K€ BpEMs MaJlOM3y4YE€HHBIMH W3 HUX SBISIOTCA IIETbQBI
apkTH4YecKkux Mopei. [IpoexkThupoBaHME M YCTAaHOBKA WHXKEHEPHBIX COOPYKEHHM CBSI3aHBI C
HEKOTOPBIMU T'€0JIOTMYECKUMU PUCKAMH, TOITOMY BaXKHBIM 3TallOM T'€0JIOTOPa3BEAOYHBIX
paboT ABJISIOTCS WHXKEHEpHO-Teoornueckue uzbickanus (MI'N).

Opnoli u3 ocHOBHBIX 3a1au MI'U saBnsercs BbIIECIEHNE, U3YYEHUE U PAaHXKUPOBAHUE IO
CTENEHN pHUCKAa HHKEHEPHO-TEOJOTHMYecKuX omnacHocTed. [log reonornyeckoil OmacHOCTBIO
MMOHUMAETCSl Yrpo3a MOBPEXKACHUS SKOCUCTEM M WHXKEHEPHBIX COOPYXEHUN WM MX TMOJIHOTO
pa3pylieHus BCIEACTBUE BO3ICHCTBHS HA HUX KOMIIOHEHTOB IreoJiornueckoit cpeasl [ 1,2,3].

bapeHnieBo Mope — OJMH U3 MEPCHEKTUBHBIX M MAJOU3YYEHHBIX C 3TOM TOYKH 3PEHUS
paifoHoB ApKTuku. [ TyOMHBI MOps B Mpelienax pacCMOTPEHHOIO HaMU y4acTKa KOJIEeOIIOTCs
or 143 no 215 m. Jlns aHanu3a BEpXHEW 4acTH MCHOJIB30BAIKCH MEepeoOpabOTaHHbIE TaHHBIE
3D ceiicmopa3Benku, a Takxke AaHHBIE THAPOJIOKAUU OOKOBOro 0030pa M MHOTOJIY4EBOIO
9X0JI0TA.

Ha navanpHOM cTaguu MHTEPIPETALMOHHBIX pabOT OBLT MPOBENEH aHAINU3 BOJIHOBOTO
MOJIsl C LENbI0 pacwIeHEHHWs paspe3a Ha ceilicMocTpaturpaduveckue MOApasJesieHus] |
BBISIBJICHUSI OCOOCHHOCTEH celicMMYeckod KapTUHBI B IeloM. B mpenenax miomaau
UCCIICIOBAaHH BBIICTICHBI CIEAYIONINE MOTEHIUAIBHO OIMACHBIE MM HEOJarompHusTHBIC IS
CTPOUTEIIBCTBA 3JIEMEHTHI T€0JIOTMYECKOr0 pa3pesa:

e VY4acTKM JIOKaJIbHOTO YBEIHYEHHUS YKJIOHOB IOBEPXHOCTH JAHA (OOpO3MAbI JEeI0BOTO
BBITIAXMBAHUS U BOPOHKOOOpa3HbIE yriTyOIeHuUs);

e llHTepBaibl pa3pe3a ¢ MOBBIIICHHBIM T'a30CO/ICPKAHNAEM;

e PaspsiBHBIC HapyILIEHNS,

e [lorpeOeHHBIC 3PO3HOHHBIE BPE3HI.

Kpome CTpyKTypHBIX IPHU3HAKOB PACIO3HABAHMS TEX WIIM MHBIX N€OJIOTUYECKU ONACHBIX
00BEKTOB aHAIM3UPOBAINCH PA3IIMYHbIC TUHAMUYECKHE aTpUOYTHI, Takue kKak AVO-aTpuOyTHl,
KOT€PEHTHOCTh, YaCTOTHO-BPEMEHHBIE MPEOOpa3oBaHMsl, aHAIU3 CEAMMETAllMOHHBIX CIaicoB,
AHaJIU3 aMIUIMTYIHBIX U YaCTOTHBIX KapT U Jp.

[To pesynpTaTam  ucCCleOBaHMM  ObUIM  OKOHTYPEHbl ~ aHOMAaJIbHbIE  30HBI,
UACHTU(PUIMPOBAHBl THUMBl OMACHOCTEM, HUX pacHpOCTpaHEHUWE B IUIAHE, IPOBEJIEHO
paH)XKMpPOBAHME 10 CTEIIEHU PUCKA U IOCTPOEHA CBOJIHAS KapTa PUCKOB UCCIIEIyEMOI0 y4acTKa.

Cnucok numepamypol:

1. bonoapes B.H. 3axmioueHne o0 MH)KEHEPHO-TEOJOTHYECKHUX YCIOBUAX TUIOMIAAKH CTPOUTENHCTBA
CKBa)XXHHBI TITy0OKOro HedTerazomnouckoBoro Oypenust Jlenmnrpanckas-1. Kapckoe mope. / HIIO
"Corosmopumxkreonorus”. AMUIL'S, 1989 r.

2. Komobaxun A.A., Pociaxoe A.I. u Op. V3ydyeHne NpPHOPUTETHBIX T'€OJIOTMYSCKUX OMACHOCTEH MPH
MOJATrOTOBKE K IIOMCKOBO-Pa3BeOYHbIM paboram Ha 1menbde Mmops JlanteBeix // MmkeHepHble
m3pickanus, 2017. Ne 10. C. 68-84.

3. Muponiox C.I'. Jlokanu3auus IIPUIIOBEPXHOCTHBIX 30H CKOIUICHUS ra3a (Ta30BbIX KapMaHOB U TPYyO)
reopU3NUEeCKUMH METOJaMH M OLEHKAa HX ONAcHOCTHM IJIsI MOpCKUX coopyxkenuit // TOK.
BezomacHocts, 2013. Ne2. C. 74-79.

25


mailto:m.vorobeva@geo-lab.ru
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Y U3 PAH, 2 MT'Y umenu M.B. Jlomonocosa
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[Ipy nmpoBeneHWM  UCCIAEAOBAHMM  aKBaTOPUl C  MOMOIIBI  JUCTAHI[MOHHBIX
CEHCMOaKyCTUYECKMX METOJOB TPOHW3BOJACTBEHHBIM TPOIIECC MOXHO pa3lielnTh Ha TpU
BaKHBIX OJIOKa: cOOp TMOJIEBBIX JTaHHBIX, 00paOOTKa TMOJIEBBIX JTaHHBIX, UX MHTEPIIPETAIUS U
nepegavya JaHHBIX 3aka3unky. [lepen reodu3mKoOM, KOTOPBIM HETMOCPEICTBEHHO MPOBOIMT
MCCJIEIOBAHMSI, UM CHIEUAINCTAaMU, OCYILIECTBISIOIMMU MPUEMKY MaTepHalioB, CTOUT 3a/iadya
oTpesieNieHus] KadecTBa IOJICBBIX JAHHBIX WM JAaHHBIX, Ipomieamux o0paboTtky. C Touku
OTHOWICHMsI 3pEHHSl 3aTpaT pPECypcoB M KauecTBa pEIIeHHs JTa 3ajJada MOXKET ObITh
ONTHUMH3UPOBAHA C MOMOIIBI0 aBTOMATHYECKON KIIAaCCU(UKANNU AaHHBIX. Takke alropuTMbI
aBTOMATUYECKOM KiaccuUKalMu JaHHBIX MOTYT HCIOJb30BaThCS ISl MPOBEACHUSA
Te0JIOTUYECKON MHTEpPIIPETainu 00pabOTaHHBIX MOJIEBBIX MATEPHAIIOB.

ABTOMaTHueckas  KiaccUpUKalusg  MPOCTPAHCTBEHHO-PACHPEIEICHHBIX  JaHHBIX
TUIPOrpauuecKoro mnpoMepa MOJTYYEHHBIX C IMOMOIIBI0 MHOTONIydeBoro sxonora (MJID) u
3HaYEHUI MHTEHCHBHOCTEW OOPAaTHOTO pacCeMBaHUSA AaKyCTHYECKOTO0 CHUTHaja Ha JOHHOM
IpaHuIle, TONy4aeMBIX C TIOMOIIBIO THIpOJokaropa Ookooro o63opa (I'JIBO), moxer
HCIIONIb30BAThCS ISl AaBTOMATUYECKOTO IMOCTPOCHUS JIUTOJIOTUYECKOM KapThl HCCIenyeMon
obnactu. Kpome TOro, aqropuTMbl aBTOMaTHYECKOW KIacCH(PHUKAIMU MOTYT HCIOJIb30BAThCS
JUTSL TIPOBEICHUST KOHTPOJIS KadecTBa mosieBbIx HaHHbIX MJID u ['JIBO no u mocne o6paboTkw,
a TaKXKe TPU OCYIIECTBICHUM WX NPUEMKU. ABTOpaMH TPEAIAraeTcs airopuTM
kinaccuukanuu ¢ oOydeHHEeM Ha ATaJoOHaxX. DTAJOHHBIE 00pa3ibl (OPMUPYIOT 00YUAIOIIYIO
KOJUIEKIIUIO 00pa3oB, KOTOpasi OTpakaeT OCHOBHYIO HJCH0 TPOBOJMMON Kiaccu(HKAIIH.
Knaccudukanus npoBoauTcss B COOCTBEHHOM 0a3rce MPU3HAKOBOTO MPOCTPAHCTBA OOBEKTOB
1o anroputMmy baiiecoBckoii KitaccupuKanuu.
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CelCMHYHOCTh — OJHO M3 OCHOBHBIX MPOSBJICHUN BYJKAHUYECKON aKTUBHOCTH. Tak
HA3bIBAEMbIC BYJIKAHHYECKHE 3EMIICTPSICEHUS OYEeHb MHOTOYMCICHHBI W pPa3HOOOpasHBI, a
HaOolaeMble  CeliCMHUECKHe CHUTHAJbl COOTBETCTBYIOT pAa3HbIM THUIAM BYJIKaHUYECKOU
CEHCMHUYHOCTH, MPOUCXOASIIEH Ha pa3HbIX TTyOnHax. Co BpeMEHEM CTall0 OYEBUIHO, YTO ITH
CUTHAJIBl cojepkaT MH(POPMAIUI0 O TOTOBSIIMXCS H3BEPKEHUSX, NUHAMUKE U COCTOSHUU
MarmMaTU4eckux cucreM. (CBOEBpEMEHHOE JCTEeKTUPOBAHME OSTUX CHUTHAJIOB U HX
CONOCTABIICHUE C PA3JIMYHBIMU BUJAMU ACSITEIBHOCTHU SIBISETCSA OCHOBOM CEHCMOJIOTMYECKOTO
MOHUTOPUHTA BYJIKAHOB.

[lenp HacTosAmedl paboThl — M3ydeHHE (PUINYECKOr0 MeXaHH3Ma IJIMHHOMEPUOIHBIX
3emieTpsiceHui KuIroueBCKOW IpyIIIbl BYJIKAaHOB, 4 UMEHHO 3€MIIETPACEHMM, IMPOUCXOIALIINX
BONMM3U TpaHMIbl, Kopa-MaHTUA. CuuTaercs, dYTO OITOT THUI CEHCMUYHOCTH MOXKHO
MCIIOJIH30BaTh B KA4E€CTBE OJIHOTO W3 MEPBBIX MPEAIIECTBEHHUKOB U3BEPKEHMUM, TaK KakK OH
OTPa)KaeT COCTOSIHME MarMaTUYeCKOro pe3epByapa.

B nanHoli pabote npencTaBiieH aBTOMaTHUECKUI aTOPUTM 00pabOTKH ceiicMOorpaMM Ha
HECKOJIbKMX CTaHIUAX JUIsl JE€TEKTHUPOBAaHUS 3€MJICTPSICEHUN M ONpPENENICHHs] WX MArHUTym,
BBOJIMTCSI HOBBII CIIOCOO OIEHKM MOMEHTHOW MarHUTyAbl. Ha OCHOBE MOJIy4EHHOTO KaTaliora
MIPOBOAMTCS aHAIM3 pacCHpeIeIeHHUs COOBITHI 0 MarHUTYIaM.

B kagectBe mccnemyemoro permona Obiia BblOpana KimroueBckasi rpymma BYJKaHOB Ha
Kamuarke. bnarogapst cBoeil CHMJIBHOM M HM3MEHYMBOM AKTHMBHOCTH, 3TOT BYJKAaHUYECKUU
KJIacTep SIBISCTCA YHUKAIHHOW MPUPOAHOU JTaOOpaTOpUel NIl M3y4YeHUs BYJKAHH3Ma B 30HE
CYOYKITHH.

Paboma svinoanena npu gpurarcogoti nooodepaicke Mezazpanma Munobprayku Poccuu Ne 14.W03.31.0033.
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AKTYAJIBHBIE ITPOBJIEMbBI OTBOPA KEPHA U X PEHIEHU A

Tuzamynnun Jlunap M.
unanc., L{enmp nempoghuzuueckux u ceomexanuvecxkux ucciedoganuii (L{III'M) UDP3 PAH
stewstr@mail.ru
(ycmHublit 00K1a0)

KepH sBisiercs Hanbonaee HHPOPMATUBHBIM U JOCTOBEPHBIM HCTOYHUKOM I€OJIOTHYECKUX
JAHHBIX O CBOMCTBAX BCKPHIBAEMBIX IIJIACTOB, OCOOEHHOCTAX WX CTpOCHHs, HedTe-
Y Fa30HACHIIIEHHOCTH U COCTaBe IutacToBoro ¢uironna. ['naBHas 3amaya npu npoBeieHuu padoT
no oTOopy KepHa — JIOCTIDKEHHE KadecTBa W IPEICTABUTEILHOCTH MOJHATOTO KEPHOBOTO
MaTepuana, 4To O0eCHeYUT TOYHOCTh IMOCTPOEHHS TPEXMEPHBIX T'€0JIOTMYECKUX MOoJeen
3aJIEKU U PaCYETOB €€ 3aracoB.

OtedecTBEHHbIE KOMIAHUM IIMPOKO BHEAPSIOT KOMIUIEKCHBIM MOAXOA K THpoleccy
oTOOpa KepHa, KOTOPBI BKIIOYAET BCEOS BECh CIEKTP TEXHUYECKUX M TEXHOJIOTUYECKUX
pelIeHui Mo JOCTHKEHUI0 MaKCUMAaJIbHOTO KadecTBa OTOOpaHHBIX 0OPa3IOB M KOHTPOJIEM 3a
COXPAHHOCTBIO €ro NMePBOHAYAIBHBIX CBOMCTB.

Ha mectopoxxnenusix 3amagnoit Cubupu 3a 2010 — 2018 roasr oro6pano 6omaee 12 500 m
BBICOKOTEXHOJIOTUYHOTO KE€pPHA C UCIOJIb30BAHUEM BCETO KOMIUIEKCA JOMOTHUTEIBHBIX OIMIIUMA
co cpenHuM BbeIHOCOM 87,2%, BTOM uHciae CIA0OKOHCOMUIAMPOBAHHBIX, MSTKUX H
CHWJIBHOTPEIUHOBATHIX MOPOJI B MOKYPCKOM, CCHOMaHCKON M Oa’)KEHOBCKOM CBHTAX.

[lenp gaHHON pabOTHI COCTOUT B TOM, YTOOBI OMpPENEIUTh OCHOBHBIE 3a/1ay, KOTOpHIE
cTosuty 1 ObuTH perieHbl. Cpen HUX: oOecreueHne MaKCUMaIbHOW JIJTMHBI KOJIOHKH U BBIHOCA
KepHa 3a peiic, MUMHMMM3AIMs OTPUIIATEIbHOTO BO3JEHCTBUSI OypOBOrO pacTBOpa Ha KEpH,
3alllMTa KepHAa Ha [JIHEBHOW TIOBEPXHOCTH M TPAHCIOPTUPOBKA B KEPHOXPAHUIIUIIE,
cTabunu3anus KepHa JJIsl COXpaHEHUsI UCXOIHBIX CBOMCTB.

B pabote nmpencTaBieHO HECKOIBKO BHJIOB COBPEMEHHBIX KEPHOOTOOPHBIX CHAPSIOB, UX
MPUMEHEHHE U OTJIMYUTENbHble KOHCTPYKTHBHBIE ocoOeHHOocTH. [locTpoeHa rucrorpamma c
JAHHBIMU TIO0 OTOOPY KEpHa, BBIHOCA KE€pPHA U €ro COXPAHHOCTH, KOTOPBIM OMpeneNieH Kak
JUHEWHBIN BBIXOJ KEpHA M BUAAMHU KEPHOOTOOPHBIX CHapsmoB 3a 2010 — 2018 rr.

C KaXIbIM TOJOM MPOIEHT COXPAHHOCTH BBIHOCA KEpHA yBEIMYMBAETCS. Pe3ynbTaTom
ATOTO SIBISIETCS] PA3BUTHE HOBEHIIMX METOAOB 0TOOpa KEpHa, pa3paboTKa HOBBIX TEXHOJOTHIA,
yKeCcTOoUeHHUs TpeOoBaHmid, Tak Kak emie 10 et Hazax xopomum pesynbraroMm Obuto 50-80 %
BBIHOCA, TETIEPh ke pe3ynbTaT Hike 90 % cunuTaeTcsi HEIPUEMIIEMBIM.

Cnucok numepamypul:
1. Mwobaes I'T., Jlozykoe A.B., JKaoan A.A. Pa3BuThHe TEXHWKM W TEXHOJOTMH OTOOpa KepHa //
Bypenue u vedth, 2018. Ne 4. C. 24-25.
2. Braciox B.H., Kamnun A.JI. bBypenne u omnpoOOBaHHWE pa3BEIOYHBIX  CKBaXuH /[
M.: HentpJlutHedrel a3, 2008. - 560 c.
3. Hapmysuna JI.B. TlonroToBka u uccieqoBanue kepHoB. OmpeneiacHne NopucTocTr. MeToauuecKkue
ykazanust [ Yxra: YI'TY, 2010. - 20 c.
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HOBBIE TAHHBIE O HAIIPSDKEHHOM COCTOAHUN CEBEPO-BOCTOYHOI1
OKPAHHbBI CUBHUPCKOU INIAT®OPMbI

T'opoeee Huxuma Anekcanoposuu (acn., m.u.c.), Cum JLA.
Jlabopamopust hyrOamenmanobHblx U RPUKIAOHBIX npobaem mekmonogusuku (204)
HUD3 PAH
gord@ifz.ru

(ycmmuulit 00Knao)

HccnenyemMblii  perMoH  OTHOCUTCS K cOwleHEHHIO  OJHEKCKOro  IOAHSTHS,
[Ipensepxosinckoro u  JleHo-AnabGapckoro  mporu6oB. Ilenms  pa®OThI:  BBIACHHTH
reoJMHAMUYECKHE YCIOBUS (OPMUPOBAHUS HOBEHIIUX CTPYKTYp M WX HaIPSHKEHHO-
nehOpMUPOBAHHOTO COCTOSHUS.

TekroHOpHU3MYECKUI aHAU3 BBINOJHEH C NpHMeHeHueMm nporpammbel SGM-SIM [1],
KOTOpasi OCHOBaHa Ha CTPYKTYPHO-TeOMOP(OIOTUYECKOM METO/I€ PEKOHCTPYKIIMH CIBUTOBBIX
TekToHndeckux Hampspkenudt JILLA. Cum (1991) [2]. Pesynmbrarhl mnoka3aid 0OJIbIIOE
KOJINYECTBO JIOKAJIBHBIX CTPECC-COCTOSTHUM C OPUEHTUPOBKOU OCEH CKaTUA CEBEPO-BOCTOK-
BOCTOYHOWH OpPUEHTUPOBKHM. Takoe TIOJOKEHHE oOcel CXaThsl CBOWCTBEHHO pa3jioMaM
CyOIIMPOTHOTO HANpaBJeHHs Ha MPOTSHKEHUHU BCero ydacTka Jleno-Anabapckoro mporuba u
BBISBJISIETCS  JIEBO-CABUIOBasi ~KMHEMaTMKa  pa3jOMHBIX  CTpykTyp. [us  pasznomoB
CyOMepHIMOHAILHON OPUEHTHPOBKM B YACTHBIX CIIydasX OCH CXKaTUs OPUEHTHUPOBAHBI Ha
CeBepo-3amaj, YTO CBS3aHO C Pa3BUTHEM HEOOJBIINX HOBEHINIUX BIAJHH: YUYACTKy B YCTHE .
Jlena u p. Kanranac-Yan (camblii 3anaaHblidi ydacTok). [ cyOMepuInoHaIbHBIX Pa3jioOMOB
BepxosiHbsl CBOMCTBEHHBI OCH CXKaTHsl ¢ CyOITMPOTHON M CEBEPO-BOCTOUHON OPHUEHTUPOBKAMH.

CpaBHHUTENbHBIN aHAU3 110 JAHHBIM O MEXaHH3Max 04YaroB 3emiieTpsicenus [3] mokaszan
COBIAJICHUE OIPEIEICHHBIX HAMU CTPECC-COCTOSIHUM C MPOEKIUSAMHU OCEH I1aBHOTO CXKaTHsl B
MeXaHHM3MaX 0YaroB 3eMJIETPSICEHUN.

TakuM 00pa3zoMm, HaIUM4ME PAAMAIBHO PACIOJOKEHHBIX M OPUEHTHUPOBAHHBIX IJIABHBIX
oceil cxartust BOKpYr OJIEHEKCKOrO MOJHSATHS YyKa3blBaeT Ha HaJIMYWe BHYTPUILUIUTHBIX
HMCTOYHHKOB HANpPSHKEHUM, HUKAK HE CBSI3aHHBIX C BIUsiHUEM ApkTuku. Ha ceBep ot momHsTust
B HOBEHIIIMI 3Tan pa3BUBAIOTCS SIICTOHUPOBAHHbBIE CTYIIEHEOOpa3HbIE MOMHATHUSA, YXOASIINE B
menbd, CKUMAIOIMIUXCS B CEBEPO-BOCTOYHOM U CyOMEpUIAMOHAILHOM HAIPABICHUH TIO]
BIUSTHUEM apKTUYECKOTO CIIPENHTA.

[TonTBeprkIeHO BIMSHUE apKTHYECKOTO cripeannra (xpeder ['akkens) Ha ¢popMupoBaHue
CTPYKTYp, 0OpaMIISIFOIIMX CEBEPHYIO CTOPOHY OJIEHEKCKOro MOAHSITHS U HE3aBUCHUMOCTBH €To
(dbopMupOBaHUSL.

Cnucok numepamypul:

1. I'opoee¢ H.A., Monuanos A.b. Pemienue 3amay 1O  aBTOMATH3allMM  CTPYKTYpPHO-
reoMop(OIIOrHIecKoro MeToJa PEeKOHCTPYKIMH HEOTeKTOHWYeckux Hampsbkennid JILA. Cum /
MomnonexHas HaydHO-TIpakThdeckas KoH(pepeHmus XVI koH(epeHIWs CTyIeHYECKOTO HAaydHOTO
obmiectBa "CoBpeMeHHBIC nccienoBanns B reonorun’, Cankr-IlerepOypr, 26-28 oktsaopsa 2018. C. 9-
11.

2. Cum JI.A. VI3yyeHrWe TEKTOHHYECKHX HAIPSDKEHUH IO TEOJOTHYECKUM HHIUKATOpaMm (METOJEbI,
pe3ynbTaThl, pekomeHnaun) // U3sectus BY3o08: ['eomorus u pazeenka, 1991. Nel0. C. 3-22.

3. Umaes B.C., Umaesa JIII., Kozbmun B.M. Ceticmorextonuka SAxytun / M.: TEOC, 2000 - 227 c.
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[IEPBBII DTAII OBPABOTKU JAHHBIX CUHXPOHHBIX TUIOIIAIHBIX MT/MB
30HANPOBAHNU [TPOEKTA EARTHSCOPE B AKTMBHbBIX C3 PETMOHAX CIIIA

T'pauesa /lapvsa Anexceeena (acn., m.u.c.), Jlozosckuit U.H. (n.c.)
Lenmp eeosnexmpomacuumuvix ucciedosanuii Ud3 PAH
mckoreneva@mail.ru
(ycmmuulit 00Knao)

ITpoekt EarthScope sBasiercss mHoroserHeil HanuoHaabHON mporpammoii CIIIA mo
M3YYEHUIO TIyOMHHOrOo cTpoeHuss M AuHaMHKH (CeBepHO-AMEpPUKAHCKOIO KOHTHHEHTA,
OTKPBITOM JJII MUPOBOTO HAY4YHOTO coodmiecTBa. B paMkax 3TOW KOMIUIEKCHOW IpPOTpaMMBI
peanu3yeTcss mpoekT EMScOpe miiomanHpIX CHHXPOHHBIX MarHutoTesurypudeckux (MT) u
MarHuToBapuaoHHsix (MB) 30H1MpOBaHui ¢ TJIaBHOM 3a7aueil M3y4eHUs] KOHTUHEHTAJIbHOU
tekToHOChepsl. B pamkax mpoekra EarthScope nmpousBoaaTcs IIMHHOIEPHOIHBIE U3MEPEHUS
KOMIIOHEHT €CTECTBEHHOTO »JJICKTPUYECKOTO M MarHuTHoro moneid 3emun. HamOombrimmii
UHTEpEC [UIsl W3YYEeHUsS TNPEICTAaBJIAIOT aKTUBHbIE 30HbI THXOOKEaHCKOW CYOIyKIUH U
Mennoycronckoro mmoma (30Ha CyGIyKIMH, OONACTh AKTHBHBIX TI'TyOMHHEIX pPa3lIOMOB,
00JacTu ApKUX T€OTEPMUUYECKIX aHOMAIIMN U BYJIKAaHUYECKUX MPOSBICHUIN).

[enpro HAMIUX WCCIEAOBAHUN SIBISETCS Pa3BUTHE W WCIOIB30BAaHUE pa3pabOTaHHOU B
HI'OMHU HN®D3 PAH TexHOJOTHM MHOTOTOYEYHOTO CHHXpPOHHOTO omeHuBanus MT/MB
MepeaTOYHBIX OMNEPaTOpOB C OIMOPOH Ha JaHHBIE T€OMArHUTHBIX OOCepBaTOpuid. AHAIU3
MT/MB nmannpix B cucteMe PRC MTMV ocHOBaH Ha OIICHMBAaHWU IMEPEAATOYHBIX
OMEPATOPOB FIEKTPOMATHUTHOTO TIOJISI C TIOMOIIBIO pOOACTHBIX MHOTOTOUYEYHBIX MPOLEAYP 10
MacCHBaM CHUHXPOHHBIX 30HIMPOBAHMN W Ha WX COBMECTHOI MHBEPCHUHU, C y4ETOM aHaIu3a
UMIETaHCHBIX (Pa3 U MB OTKIMKOB, B MUHUMAIBHOW CTENEHH WCKAKCHHBIX BIMSHAEM
MPUIIOBEPXHOCTHBIX 00BEKTOB, U crenudukd 3anad skcnepumenta EMScope. s
yrayOneHHOH OOpaOOTKM CHHXPOHHBIX  HAOMIOJACHWH MPUMEHSUIUCh MHOTOTOYCUYHBIC
MpOLEAYPHl OLICHUBAHMS IEPEAATOUHBIX OnepaTopoB — MeTo MyiIbTH-RRMC, ocHOBaHHBII Ha
pobactHOoM ocpenHenun RR omeHok mi1si Heckoiibkux 0a3zoBbix myHKTOB [1,2]. Ilpouemypa
MysbTH-RRMC HaknaapiBaeT OorpaHM4eHHs] HA U3MEHYMBOCTh TOPU30HTAIbHBIX MB oTKIMKOB
MEXIy TOYKOW 30HAMPOBAHUS U YAAJICHHBIMUA 0a3aMu mpu oTOOpe ajisi o0paboTKH OTPE3KOB
CUHXPOHHBIX MHOTOTOYEUHBIX 3amuceil DM moins, TeM caMbiM KOHIEHTPUPYS OLICHHBAaHUE
MepeaTOYHBIX OMEepaTOpOB HAa MaTepuase, HauboJiee OTBEYAIOIIEM KPUTEPUSIM OJHOPOJIHOTO
BHEIIHETO TMOJs M OrPpaHUYeHHOro ypoBHS OM mrymoB. JlaHHas METOIMKA IO3BOJISIET
MOBBICUTh YCTOMUYMBOCTH OIICHUBAHUS JIOKAJBHBIX MEPEeIaTOYHBIX orepaTopoB Z u Wz u
obOecrieunBaeT HaJEKHOE MOTyYeHUE KOHAMIIMOHHBIX PE3yNbTaToOB J0 NMEpUOAOB 2-3-6 4acos,
YTO MOXET 00CCIeUuTh 30HAMpOBaHUE TeKTOHOC(ephl A0 mryomH 300 kM. ComocraBicHHE
UTOTOBBIX POCCHUHCKHUX PE3ydbTaTOB CO CTaHJAPTHBIMH pe3yabTaTaMH aMEpPUKAHCKOU
CUHXPOHHOM 00paboTku [3] yka3plBaeT Ha JIyYIyIO IJIaJKOCTh U PACIIMPEHHBIH MOYTH Ha
JeKaay AUara3oH MepHOAOB IS HAINX OIICHOK.

Paboma evinonrnena npu noooepocke PODU (epanm Ne 18-35-00598 mon_a)

Cnucox aumepamypul:

1. Bapenyos He.M. HoBble anropuTMbl B NPOTpaMMHOIN cHcTeMe 0OpaOOTKM JaHHBIX CHHXPOHHBIX
MT/MB 3oumupoBanwuii / Borpocsr ectectBozHanus, 2016. Ne 3(11). C. 48-52.

2. Varentsov Iv.M. Arrays of Simultaneous Electromagnetic Soundings: Design, Data Processing,
Analysis, and Inversion // Electromagnetic sounding of the Earth’s interior: theory, modeling, practice.
Elsevier, 2015. pp. 271-299.

3. Egbert G.D. Processing and interpretation of the EM induction array data // Surv. Geophys., 2002.
V. 23. pp. 207-249.
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TEOPETUYECKHNE MOJEJIN 3ATYXAHMA YIIPYI'X BOJIH
B IIOPOBO-TPEINMHOBATBIX CPEJJAX

Hamanoeuu /Incoposrce Hnuesuu
acn., Ud3 PAH
damjanov@mail.ru
(ycmmuulit 0oKnao)

VYropyrue BOJHBL, pPACIpPOCTPAHSIOUIMECS B PA3IMYHBIX TEOJIOTMYECKHUX Cpenax,
MOJIBEP’KEHBI 3aTYXaHHIO M PACCEUBAHMIO B LIMPOKOM JHAIa3OHE YacTOT, BapbUPYIOLIEM OT
CBOOOJHBIX KoJeOaHMI Bcel 3eMiid A0 YJIbTPA3BYKOBBIX B HEOONBIIMX 00pa3liax TOPHBIX
nopoy [1]. 3aTyxanue u qucniepcusi MOTYT OBITh BBI3BAHBI MHOKECTBOM (DM3UUYECKUX SIBIICHHM,
KOTOpbIE MOXHO pa3lelduTh Ha TMPOLECChl, Te TOJHas SHEeprus BOJHOBOTO IO
TpaHCQOPMHUpPYETCST BCIEICTBUE pPACCESIHUS, TE€OMETPUYECKON IUCIEepCUU U HEeYyNpyrou
JMICCUTIAIINM, KOTJa HEprusl BOJHBI IpeolpasyeTcs B Temio [S5]. B paboTte mpoBenen ananmus
pa3HbIX TEOPETUYECKUX MOJXOJ0B K OLIEHKE 3aTyXaHHUs YIPYTHX BOJIH, PACHPOCTPAHSIONIIUXCS
B TOPHBIX MOPOAAX.

Haubonbiiee pacnpocTpaHeHue cpelid MHOXKECTBAa UMEIONIMXCS Ha CETOAHSIIHUN JTeHb
MOJIeNIell MOJTyYMJI TaK Ha3bIBAEMbIM BOJHOBOHM MOTOK ¢uronga (B MHOCTPAHHOM JHTEpaType
durypuyer naszsanue WIFF — wave-induced fluid flow). On Bo3umkaer, Korga mpoxoasiiast
BOJIHA CO3/Ia€T IPATUEHTHI TaBlieHUs B (haze (rrouaa, U pe3yabTUpPYIOIIee ABMKCHHUE QITFONIa
OTHOCHUTENIbHO TBEpAOH (a3pl CONMPOBOXKAAETCSI BHYTPEHHUM TpEHHEM IO TeX Iop, IMOoKa
MOpOBOE JaBJieHUE He OyJET ypaBHOBELIEHO [5].

B 10 ke Bpemsi 0 cuX TOp HE YTPATUIIN aKTyaJbHOCTh MOJEIH, TOCTPOEHHBIE HA OCHOBE
teopun buo [2,3,4]. YpaBHeHUs ObUIH MOTyYEHBI C HCIIOJIB30BAaHUEM JarpaHKeBOro MOIX0a ¢
UCIIONIb30BaHNWEM OOOOIIEHHBIX KOOPAMHAT, 3aJaHHBIX CMEIIEHUSMU TBEPIOTrO Tela U
KHUJIKOCTH, YCPETHEHHBIMH IO HEKOTOPOMY PEIPE3eHTAaTUBHOMY JIEMEHTY 0O0beMa MOPUCTON
cpensl. B xone pacuéroB BblneseTcss MeajeHHas BojiHAa bro, koTopas cuinbHO ocialieHa Ha
OTHOCHUTEJIbHO HM3KHX YacTOTaX M PacHpoCTpaHseTcss 0e3 MOoTeph Ha BBICOKMX YacTOTaX.
OpaHako HUCIOJIb3yeMble MOJIETH CHIIBHO YIPOIIECHBI, U OMHCAHHbIE paHee 3PGEeKThl B peabHbBIX
cpemax MoryT Habmomatrbes TOJbKO Ha yactorax Beime 100 k[, Hawubonee ymaunbim
npuOIIKeHHEeM MOJeNied Ha OCHOBE ypaBHEHUW buo ans celicMHYecKMX M CKBaKMHHBIX
UCCIICIOBAaHUI SBJIICTCS MOJIENb CTPYHHOTO motoka (squirt flow).

OTaenpHOM TPYMION B U3YYEHUU MOJIETICH 3aTyXaHusl SBISIOTCS BSI3KO-YIIPYTUE MOJICIH.
OCHOBHOE WX OTJIMYME OT BBIIICONMHCAHHBIX 3aKIIOYAIOTCSs B TOM, 4YTO JAaHHBIE CPEIbI
MPEoiaratoT B3aUMOACHCTBHE (PIIIOKIa CO CKEIETOM MOPOAbI. ITO CYIIECTBEHHO YCIOKHSET
YpaBHEHHs YIMPYTOCTH, TaK KaK JOOABISIOTCS YCIIOBHS, CBSI3aHHBIE C TIEPEXOJIOM YIPYToi
SHEPrUH B TEILJIOBYIO.

Cnucox numepamypol:

1. Aki K., Richards P.G., Quantitative seismology: Theory and methods. W. H. Freeman & Co., 1980.

2. Biot M.A. Theory of propagation of elastic waves in fluid-saturated porous solid. I. Low-frequency
range // Journal of the Acoustical Society of America, 1956. V. 28. pp. 168-178.

3. Biot M.A. Theory of propagation of elastic waves in a fluid-saturated porous solid. 1. Higher
frequency range // Journal of the Acoustical Society of America, 1956. V. 28. pp. 179-191.

4. Biot M.A. Mechanics of deformation and acoustic propagation in porous media // Journal of Applied
Physics, 1962. V.33. pp. 1482-1498.

5. Miiller T. M., Gurevich B., Lebedev M. Seismic wave attenuation and dispersion resulting from
wave-induced flow in porous rocks — A review // Geophysics, 2010. V. 75. pp. 147-164.
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UD3 PAH
demidkovaa@gmail.com
(vemmuotii 0oxnao)

31aHus U COOpPYKEHHS HAxXOJATCS B JAMHAMHUYECKOM B3aUMOJECHCTBHUM C OKpYXKarolleu
€CTECTBEHHOH M HWCKYCCTBEHHOH CpEelIOH ¥ TOCTOSHHO HWCHBITHIBAIOT €€ BIMSIHHE, OCOOCHHO B
TaKOM JUHAMHMYHO Pa3BHBAIOIIEMCS METranojuce KakuM sBisercs r. Mocksa. Bosnukaromue B
Te0JIOTUYECKOI Cpefie MPOLECChl, BCISACTBUE YBEIWYCHUSI 00BEMOB HCIOIB30BAHUS MOA3EMHOTO
MPOCTPAHCTBA, HAPYIICHUS PEXUMA MOA3EMHBIX BOJ U Ap., IPUBOIAT K U3MEHEHHUIO HAIPSKEHHO-
Jne(OpMUPOBAHHOTO COCTOSIHMSI TPYHTOBOTO MAacCHBa-OCHOBaHMS coopyxeHus. I[loatomy mnpu
HaIUYUK (HaKTOPOB, BIMAIOMIMX HA CYIIECTBYIOIIME CTPOCHHMS, a TakKKe JIIsl OObEKTUBHOMN OIICHKU
COCTOSTHUSI 0OBEKTOB HEOOXOAMM MOHUTOPHHT 32 BeIMYMHAMHU UX JIedopmanuid. [1,2,3,4]

g ciesxkeHust 3a BpeMEHHBIM X0JI0M JieopMmaniuii oobekta - 3nanus Md3 PAH - ¢ mapra
2018 roma B HEM BemyTcs pekuMHbIe Habmonaerus cucremoit «MUHU-CMUKy, paspabotanHON
npu yyactuu D3 PAH, koTtopas BkiodaeT B ce0si HOBOE IMOKOJICHUE AATYUKOB JJI1 MOHUTOPHUHTA
CTPOUTENBHBIX COOPYKEHUH. JIaTUMKK YyCTaHOBJIEHBI B OJTHOM M3 IOMEUIEHUH TPEThEro ITaka Ha
IOKHOM CTeHe MPUCTPOMKH. YTIOBbIE KOJIICOAHUS CTEHBI BJOJbh €€ IUIOCKOCTH M TIOTEpeK
perucTpupyroTcs aatunkaMu Hakiona tuna MH120, nunelinbsle nedopmannu - KOpOTKOOA3HCHBIM
nedopmomerpom JIKK, peructpupyromuM CHKaTus/pacTsDKEHUS] FOKHOM CTEHBI TPUCTPOUKH K
smanuio [5]. Kaxnaeiit raTark obecredeH qJaT9ukoM TeMIIepaTyphl sk KOMIIEHCAIHH COOCTBEHHOTO
TemmeparypHoro apeida. Tekymue nanusie apxuBupyroTcs Ha cepepe UD3 PAH u moctynHsl
yepe3 MUHTEPHET JIs OMEePaTHBHOTO MCIOJIB30BAaHUS MOTPEOUTENIMH, a TaKXKEe MOXHO HaOII0IaTh
32 MPOMUCXOASIIMMHM  M3MEHEHMSIMH B  pEXMME  peajJbHOr0 BpPEMEHH 1O  aJpecy:
http://data.ifz.ru/grafana/dashboard/db/monitoring-zdaniia-ifz.

Cucrema CMOHTHpOBaHa C LENbIO OTPAOOTKH METOJUKH OOpaOOTKHM NaHHBIX C y4ETOM
BJIMSIHUSL METEOYCJIOBUI (TeMIlepaTypbl Hapy>KHOTO BO3/1yXa W aTMOC()EpPHOTO JAaBICHMS) KaK Ha
caMy KOHCTPYKIMIO 3[aHMs, TaK W Ha HW3MepuTelnbHble npuOopsl. Ha manHOM »3Tame paboT
naboparopueii reomHpopmaruku (501) MD3 PAH HanakeHa SKCILTyaTalusi CHCTEMBI cOopa U
nepesayd JaHHBIX Ha cepBep MHCTUTYTa. B pesysibpTare aHalin3a TOJOBOTO psga HaOMIONEeHUN
MOJy4eHbl  OLIGHKH CYTOYHBIX W  CE30HHBIX aMIUIUTyH jAedopmammii  KOHCTPYKIHH
KOHTPOJIMPYEMOI'0 y4yacTKa 3/aHdsd. DbUIO NPOBEJEHO CpaBHEHUE JIaHHBIX C [OKAa3aHUSMU
natankoB HakioHna tuma HII (paspabortka - WM.A. lllupokoB, U®3 PAH), ycTtaHOBIEHHBIX Ha
OJIHOM U3 Treo(pU3MUeCcKUX MOCTaMEeHTOB B moaBaiibHOM nomernennu M®3 PAH, rae peructpanus
OCYIIECTBISICTCA ABYMSI NpHOOpamMH, KaXIbld M3 KOTOPBIX H3MEPSeT HAKIOH IOBEPXHOCTH
OTHOCUTEJIbHO MECTHOM TIpaBUTALMOHHOW BEPTHUKAIM B JBYX B3aUMHO NEPIEHIUKYJISAPHBIX
HAIpaBJICHUSX 10 OTKJIOHEHHIO BEPTUKAIBHOTO MAsITHUKA C EMKOCTHBIM IIPe0o0pa3oBaTeneM.

Cnucok numepamypul:

1. baemem A.JI, Ocuxa B.HU., Kocmun A.b., Tumuee¢ H.U., Tpyonenxo A.HU. ]JlepopMalmoHHBIHI
MOHHTOPHUHT 37aHus TocTHHULEI «Hanmonansy // Ceiicmuueckue mpubopsr, 2011. T. 47. Ne 4. C. 55-
63.

2. Hawxun EM., baemem A.JI., Ocuxa B.U., Hosak FO.B., Cyxoe A.A. MouutopuHr nedopmMaiiuii kKak
ocHOBa 0€30MacHOI HKCIUTyaTalluu 34aHuil U coopyxenuit // Mrmkenepuas reomorus, 2008. Ne 3.
C. 40-50.

3. TOCT 27751-88 HanexxHOCTh CTPOMUTENLHBIX KOHCTPYKIUH W OCHOBaHWH. OCHOBHBIE TIOJOKCHUS
o pacuery (¢ M3menennem Ne 1)

4. CII 20.13330.2016 Harpy3ku u Bo3aeiicTBus. AxrtyanmsupoBaHHas penakuus CHull 2.01.07-85*
(c U3smenenuem Ne 1)

5. Ocuxa B.U., Kouemroe B.M., Ilasnoe E.U., Kauan HU.I1. MOHUTOPUHT 1e(hOPMAILIMOHHOI'O COCTOSHHUSI
OTBETCTBEHHBIX M TEXHHYECKHU CIIOKHBIX 00bekTOB // Hayunoe mpubopoctpoenue, 2017. T.27. Ne 1.
C.46-52
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OCOBEHHOCTHU ONPEJEJIEHNA PA3JIMYHBIX TUHAMWYECKHUX VIIPYI'UX
MOIVYJIEX I'OPHBIX IIOPO/I B JIABOPATOPHbBIX YCJIOBUSX,
JOITYCKAIOIINX U3MEHEHNW A HAIIPAXKEHHOI'O COCTOSAHUA

Ezopoe Hukonaii Anexcanopoesuy (acn.), Sgpcmaouy B.A.
LJenmp nempoghusuueckux u ceomexanuueckux uccieoosanuti U®3 PAH
egorov.nikolay@ifz.ru
(ycmHubwlit 00K1a0)

[Ipun yBenuveHWH HaBICHUS/HATPY3KH, NEHCTBYIONIEH HAa TOPHBIE TOPOJBI, CKOPOCTH
pacnpocTpaHeHUsl MPOAOJbHBIX U MONEPEUHBIX BOJIH B HUX YBEIMYHMBAIOTCS, CJIEIOBATEIBHO,
3HAYEHUS TUHAMUYECKUX MOJyJIel OPO/I TaK¥Ke BO3PACTAOT.

[lenb maHHOM pabOTHI COCTOUT B TOM, YTOOBI OTPEACTUTh, KAKUE JUHAMHYECKUE YIIPYTUE
MOJIyJIN ONTHMAJIbHO HCMOJb30BaTh C MPAKTUUYECKONW TOYKW 3pEHMs Uil pelleHus 3aaad
reo(u3uKy, a TakKe KaKk OHU MOTYT 3aBHCETh OT HAMPSKEHHOTO COCTOSIHHSL.

B pabore mpencraBieHbl pe3ysibTaThl HCHIBITAHUN Ha CTaHAAPTHBIX OOpas3laXx TOPHBIX
MOPOJ] PA3IMYHBIX JIMTOTUIIOB B YCTAHOBKE BBICOKOTO naBieHus [1]. B xone skcnepumenTa Ha
00pa3iibl OCYIIECTBISUIOCH IIUKIMYECKOE BO3ACHCTBHE BHEIIHUM JaBJICHHUEM C YepeOBaHUEM
Harpy3ku-pa3rpy3ku. OJHOBPEMEHHO C 3THM MPOBOAMIOCH YJIBTPA3BYKOBOE 30HIMPOBAHUE
yepe3 paBHbIE TPOMEKYTKH BPEMEHHU.

[Tocne aHanu3a TOYHOCTHU B OINPENEICHUM IMHAMUYECKUX YIPYTUX MOJYyJIeH ObLI cAenaH
BBIBOJI, YTO MOAyNib FOHTa M MOIysb caBUra 0oJjiee yCTONYMBBI K BHOCHMBIM MOTPEUTHOCTAM
MPOJIOIBHBIX U TIOMEPEUHBIX CKOPOCTEH, 4eM MOTYJIb BCECTOPOHHETO CxKATHS U K03 duimeHTa
[Tyaccona. C TOYkH 3peHHUs BIUSHUS HAMPSHKEHHOTO COCTOSIHHS Ha 3HAUEHUS TUHAMUYECKHX
VIPYTUX MOIyJIeH OBLIIO OOHAPYKEHO, YTO MOAYJh CIBHTa HaMOOJIEe YCTOWYHMBO M3MEHSICTCS
IIPU U3MEHEHUU MapaMeTpOB HANPSHXKEHHOTO COCTOSHUSA, MOAYyb FOHTa U MOIynb 00BEMHOTO
cKatusg BeAyT ceOsi B paBHOW CTelmeHH YCTOW4ymBO, a kodddurment I[lyaccona kpaiine
HEYCTONYNBO MEHSIETCS MPU U3MEHEHUH HaIPSHKEHUH.

Pe3ynbpTarel paboOTHl yKa3bBAaIOT Ha TO, YTO TPU PEIICHUU NPAKTHUECKUX 3a7ad
reou3uKy 1e1ecooOpa3HO HCIOJIb30BaTh HE TEXHUYECKHE MOAyIu — Moayns IOHra wu
kodd¢urment Ilyaccona, a MOIynu, HAPSIMYIO CBSI3aHHBIC C IMOCTOSIHHBIMH JlamMe — MOAYIb
CABHUTA U MOJYJb OOBEMHOTO CKATHS [2].

Cnucok numepamypul:

1. Tuxoyxuu C.A., ©oxun HU.B., baok HU.O., berobopooos J/I.E., Bepesuna U.A., Tagyposa JI.P.,
Ilyouns H.B., Kpacnosa M.A., Kopocm /I.B., Makaposa A.A., Ilamonun A.B., Ilonomapes A.B.,
Xamuoynnun P.A., [{eromosuy B.A. KommiekcHbie 1abopaTopHbie HecheaoBanus kepaa B LIIIT'Y NP3
PAH//Hayka wu TexHonmormdyeckue paszpaborkm, 2017. T.96. Ne2. C.17-32. DOI:
10.21455/std2017.2-2

2. Jlanoay JIL/., Jlugpwuy E.M. Teopernueckas ¢usuka. Tom 7: Teopus ympyroctu / M.: Hayka.
I'maBHas penaxius pusnko-mMatemarnyeckoit tureparypsbl, 2003.- 248 c.
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N3YUYEHUE B3AUMOCBA3U MEXY ITPOAYKTUBHOCTBIO CKBAXXIH
" HAITPSDKEHHO-AE®OPMHWPOBAHHBIM COCTOSAHUEM
HA ITPUMEPE TPEILIMHOBATOI'O KOJUUIEKTOPA

Kuzynvckuii Ceemnana Braoumuposna
acn., Ud3 PAH
svetlana.jigulski@yandex.ru
(ycmHubwlit 00K1a0)

W3yuenne TpemmHOBATBHIX MOPOJ — 3ajaya HEeTPUBHAIbHAs, KOTOpasl AEKOMIIO3UPYETCs 110
pa3IMyYHBIM HANpaBICHUSAM B Hay4dHBIX HccieqoBaHMAX. OCHOBHOW ILIENBIO SBISETCS OLIEHKA U
IPOrHO3 MapaMeTpOB TPEUIMH. OJTO HMEET HaWBAXHEMIIYI0 poJb [ TPEIIMHHOIO TUIA
KOJIJIGKTOpa He(pTH M ra3a, B KOTOPOM (QHIBTpAMsS HPOMCXOAUT TOJIBKO MO €CTECTBEHHBIM
TpeuHaM. JlaHHBIE OOBEKTHI — TPEIIMHBI, KOTOPHIE MPETEPIEeBATH 3HAYUTEIBHBIE H3MEHEHUS
HaNpsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS HAa MPOTSHXKCHUN MCTOPUH T'€OJIOTHYECKOTO Pa3BUTHS
pe3epByapa, 4TO NPHUBEJIO K HUX IMOJHOMY JHOO 4aCTHMYHOMY 3aKpbITHIO. Bo3HukaeTr Bompoc, u3
KOTOPOT'O BBITEKAET MPOOIEMaTUKA U3yUeHHsI TPEIIUHHBIX KOJIEKTOPOB: [TOYEMY YacTb TPEILUH B
YCIIOBUSIX BCECTOPOHHETO C)KaTHs MOXKET OCTaBaThCs I'MIpaBiIMueckd mnpoHunaemoit? Illupoxoe
pacrpocTpaHeHHe OTy4MIN JIBe KOHLENIMU. B niepBoii n3 HUX BaxkHas poJib OTHECEHA MpolieccaM
LEMEHTallMid ¢ (opMUpOBaHMEM TaK Ha3blBAEMBIX «ILEMEHTHBIX CTPYKTYyp» M HCTOpUHU
HaNpsHKEHHOTO  COCTOSTHHSL, KOTOpyI0 HeoOxommmo wu3y4atk [1]. Bo Bropoil koHuenmmu
OCHOBBIBAIOTCSI HA pacueTe COBPEMEHHOTO HampsHKeHHO-Ae()OPMUPOBAHHOTO COCTOSIHUSL C
NpPUMEHEHUEM JIMHEHHOro [2] 1100 HETWHEHHOTO KPUTEpUEB MPOYHOCTH [3] I ONMUCAHHS
KPUTHYECKHU-HANPSYKEHHOT'O COCTOSTHUS TPEILHHBI.

Ha mpumepe TpemmHOBAaTOrO TOJOMUTOBOTO KOJIEKTOpa pu(eicKoro Bo3pacTa caelaHa
NOMBITKA HCCIIEOBAHUS B3aUMOCBSI3U MEXJTY KOA(POHUIMEHTOM HPOAYKTMBHOCTH CKBAKUHBI U
HaNpsHKEHHO-1€()OPMUPOBAHHBIM COCTOSIHUEM CHCTEMBl TPELIMH B COBOKYHNHOCTH C TaKUMH
napamMeTpaMM Kak JUIMHAa CTBOJIa B IIEJICBOM ILIAacTe, cTaTUueckuil Monynb FOHra, Koim4ecTBo
KPUTUYECKU-HANPSDKEHHBIX TpemMH. OTCYTCTBHE HEOOXOIUMBIX KAIUOPOBOUHbIX JAQHHBIX MJIS
NOCTPOCHUST NPOQUICH TOPU3OHTAIBHBIX HANpPSHKEHUN (BBIBAIBI M TEXHOTCHHbIE TPELIUHBI,
nasienue 3akpbitus Tpemmubel [PII, LOT- Tect Ha mpueMHCTOCTb) OOYCIOBHIIO TEpexo] Ha
MHOTroBapuaHTHbIE pacueTsl 1D - Mojenell HanpsKEHHOTO COCTOSIHUSL.

B Mopmenu ObUTM TPUHSATHI CIEAYIOIIME JOMYIICHUS: THIApPABIMYECKas IMPOBOJUMOCTh
TPEUIMHBI CBSi3aHA C TEKYIIUM HANPsHKEHHO-Ie(OPMHUPOBAHHBIM COCTOSIHUEM, KPHUTUYECKH-
HANPSKEHHOE COCTOSHUE TPEIMHBI OLEHUBAETCS C MOMOIIbIO JIMHEHHOTO KPUTEpUs MPOYHOCTU
[2], cuemeHne TpemIMH ¥ MUHUMallbHas TEKTOHUYECKass jAegopMmamus paBHBI  HYIIIO.
BapbupyembiMu nmapamerpaMu ObLTH HaIlPaBJIeHUE MAKCUMATIbHOTO FOPU30HTAIBHOIO HAIPSKEHUS
(30, 60, 110, 150 rpamycoB — 1Mo JaHHBIM UMHIKEPOB), @ TAKKE aHU30TPOIHS TOPH30HTAIBHBIX
HanpspkeHuit (ot 0 10 50 % c marom 5%). YTos BHYTpEHHETO TPEHUS! IPUHUMAJICS. HEOCTOSHHBIM
U pacCUMTaH IO 33JaHHOMY HEpPaBEHCTBY Ul HAIIPSDKEHHOTO COCTOSIHUS HA OCHOBE JIaHHBIX I10
IByM ckBaxuHaM. OOe 5TH CKBaKMHBI BCKPHIBAJIM TPEIIMHOBATBHIA pa3pe3, Ha MPOAYKTHBHOMN
SIBJISUIACh TOJBKO O/HA. B pesynbraTe OBUIO MONyYEeHO YpaBHEHHE PETPecCHH ¢ KOA(PPHUIMEHTOM
nerepmuHamu R?=0.61 Mexay Ko3hOUIMEHTOM MPOIYKTHBHOCTH M UETHIPbMS MapaMeTpaMHu:
KPUTHYECKOE HANpPSUKEHUE, YMCIO AaKTHBHBIX TPELIMH, JUIMHA CTBOJA M CTaTHYECKUH MOAYJb
FOwnra.

Cnucox numepamypul

1. Sathar S., Reeves H.J., Cuss R.J., Harrington J.F. The role of stress history on the flow of fluids
through fractures // Mineralogical Magazine, 2012. V. 76 (8). pp. 3165-3177.

2. Barton C.A., Zoback M.D., Moos D. ldentification of hydraulically conductive fractures from the
analysis of localized stress perturbations and thermals anomalies / Proceedings of Symposium on the
Application of Geophysics to Engineering an Environmental Problems, 1994. pp. 945-952.

3. Barton N., Choubey V. The shear strength of rock joints in theory and practice // Rock Mechanics,
1977. V.1-2. pp. 1-54.
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JUCTAHIIMOHHOE 30HAMPOBAHUE JAHA, I[IOKPLITOI'O JIBJIOM MOPA

Kocmxkoe Pychan Anekcanoposuu
K.¢.-Mm.H., H.C., Jlabopamopus ¢hynoamenmanvHwix npobiem
akonozuteckol ceopuzuxu u gyakanonrocuu (103) U3 PAH
shageraxcom@yandex.ru
(vemmuotii 0oxnao)

OOBIUHO celicMOpa3Be/Ka Ha aKBaTOPHUSAX BBIMOTHSIETCS C WCIOJIB30BAHUEM OJIHOW W3
IByX TexHoJjorui: (i) OyKCHpyeMbIMH THIPOAKyCTUYECKUMH aHTEHHAMH, PETUCTPUPYIOIIUMHE
CHUTHAJIBI OT aKTUBHOTO MCTOYHHMKA WM (i) CEHCMHUYECKUMU CTAHIMSIMH, YCTAaHABIUBACMBIMU
Ha MopckoMm pAHe. I[lpu HanmMuum 7€I0BOTO TMOKpPOBAa OTH TEXHOJOTHMHM MPAKTHUYECKU
HENPUMEHUMBI, YTO TIPUBOAUT K HEOOXOJUMOCTH pPa3pabOTKH METOIOB 30HIWPOBAHUS
MOKPBITHIX JIBJOM aKBaTOPHIA.

Corpynuukamu HN®3 PAH Obuto aHaJMTHYECKHM TIIOKAa3aHO M OIKCIEPUMEHTAIBHO
noaTBepxkaeHo [1,2], 9ro B cucreme «armocdepa — JI€OBBIA TOKPOB — BOJHBIA CIIOM —
MOPCKOE JHO» MOTYT CYIIIECTBOBATh JIBAa THUITA IOBEPXHOCTHBIX BOJH: (yHIaMEHTAIbHAS MOJIA,
Hecymas nHpOpMaILHIo 0 CTPYKTYpe HA, U U3rHOHas MoJa, BIUSHUE HAa KOTOPYIO B OOJbIIIei
CTETIEHU OKa3bIBAIOT MapaMeTphl JIEAOBOTO TMOKpoBa. Hamm Obuto mokazano [3], dro
byHIaMEHTAIbHYI0 MOJTy BO3MOXHO MCIOJIB30BATh AJIs 30HAUPOBAHUS MOPCKOTO JTHA.

B pamkax Hactosmiei paboTsl co3laHa ONTUMH3UPOBAHHAS IMpOTpaMMa sl YUCICHHOTO
MOJICJIMPOBAHUSl  PACHPOCTPAHEHUS TOBEPXHOCTHBIX BOJIH, PACHpPOCTPAHSIONIUXCS B
BBHIIICYIIOMSIHYTOMH Cpelle, W TONy4YeHbl OpWUTHHANbHBIE perieHus. [loka3aHo, 4TO aHaIu3
Kojie0aHUi JIeIOBOTO MOKPOBa B IIMPOKOM YAaCTOTHOM JHAara3oHe IMO3BOJSET OCYIIECTBUTH
30HIUPOBAHUE MOPCKHUX HEAP 0€3 UCIIOIb30BAHUS TOPOTOCTOSIIUX JOHHBIX CEHCMOCTAHITHIH, a
TOJIBKO JIUIIb C TOMOIIBI0 MPUOOPOB, YCTaHABIMBAEMBbIX Ha MOBepXxHOCTHU nHA. [Ipomemypa
30HIUPOBAHUSI COOTBETCTBYET TEXHOJOTHSM, MPUMEHSIEMBIM Ha CyIIe, 32 HCKIIOYCHHEM
HEKOTOPBIX YaCTHOCTEH, HAPUMEP, HECKOJIBKO OOJBIIIETO BpeMEHU HAKOIICHUS CUTHAA.

B aToM cnyuae m3ruOHasi MoJia, JOKAJTM30BaHHAsT BOJIU3U JIEAOBOTO MOKPOBA, SIBJISIETCS
cepbe3Hoi momexoil. B cuiy Toro, 4To ee CKOpOCTh MEHBIIE CKOPOCTH 3BYKa B BO3JlyXe, OHA
HE M3IIydaeT B arMochepy OOKOBYIO BOJHY, B OTJIMYME OT ()yHIaMEHTAIbHON MOk, [ToaTomy
perucTpalus akyCTU4eCKOro CUrHajna B atMocdepe HaJl JI€A0BBIM TOKPOBOM MOKET OKa3aTbCs
s dekTuBHEE I 30HIUPOBAHUS, YeM CEHCMHUYECKHe HAOIIOACHHMS, W3-3a 00Jiee BBICOKOTO
OTHOIICHUSI CUTHAJI/TIOMEeXa.

Paboma evinonnena npu gunancosoii noddepoicke PODU (epanm Ne 18-05-70034) u epanma
Ipesudenma Poccuiickoti @edepayuu 0ns noddepacku nayunvlx wxon (Ne HIII-5545.2018.5)

Cnucok numepamypul:

1. Ilpecnos [].A., ’Kocmros P.A., lllypyn A.C., Cobucesuu A.JI., Jluxooees /].B., berobopooos JI.E.,
Ilepedepun @.B. DKcriepUMEHTaNbHOE HCCIEOBAHUE T'eO-TUAPOAKYCTUYECKUX BOJH B YCIOBHUSX
MEJIKOTO MOpsi, TOKPBITOTO JbJOM // YueHble 3amMcku (u3ndeckoro ¢axyibreTa MOCKOBCKOTO
Yuusepcureta, 2016. Ne 6. C. 166704-1-166704-4.

2. Ilpecnos J.A., Kocmrxoe P.A., Cobucesuu AJI., I[llypyn A.C. HatypHble HaOII0OICHUS
CEHCMOAKyCTHUYECKUX BOJH B YCJIOBUSAX IIOKPBHITOrO JbaoM Boaoema // W3Bectus Poccuiickoit
akagemun Hayk. Cepust pusuyeckas, 2017. T. 81. Ne 1. C. 76-80.

3. Cobucesuu A.JI., Ilpecnos /.A., ’Kocmroe P.A., Cooucesuu JILE., llypyn A.C., Jluxooees /[.B.,
Azaghonos B.M. T'eorupoakyCTHIeCKHi NIYMOBOW MOHUTOPUHT IMOJUICJHBIX aKBATOPHH CEBEPHBIX
Mopeii // Hayka u TexHOmornueckue pazpadotku, 2017. T. 96. Ne 3. C. 31-46.
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N3YYEHUWE 3EMJIETPSICEHM 17.07.2017 Mw=7.8, 'TEOIUHAMUKA PETIOHA,
BBEJEHME B TEKTOHUKY AJIEYTCKOU JYI'N

JKykoeey Buxkmop Hukonaeeuu (acn., n.c.), Pocosicun E.A., Jlymuxose A.1, [Jonyoea I IO.
Jlabopamopus memoooe npozrosa 3emnempsicenuti (702)
UD3 PAH
vitik2007@list.ru

(ycmmuulit 0oKnao)

PaccmoTpenbsl  0cOOEHHOCTH adTepIIokoBOro rmporecca 3emiuerpsicernus 17.07.2017
Mw=7.8. K 0CHOBHBIM OCOOEHHOCTSIM OTHOCATCS: 1) Majgoe BBICBOOOXKICHHE KyMYJISITHBHOTO
CKaJIApHOTO ceiicMuueckoro MoMeHTa (Mocum aft), COCTaBUBILIEE MO pa3HbIM oleHKaMm oT 0.75%
mo 1.0% ot ceilicMuyeckoro MomeHTa TJaBHOTO Tomdka (Mome); 2) OUYEHb MeIJeHHOE
HapacTaHue jaedummTa B BBICBOOOXKIEHUU ceiicmuueckoro momeHTta (Mp). Ilpu sTom
MIPOJIOJDKUTEIILHOCTh  KBa3UCTAIMOHApHOW (a3bl BBICBOOOXKIEHUS Moeym B adrepriokax,
OIICHCHHON  MpHOMM3UTENILHO B TOJNTOJa W OXBATHBIICH 3HAYMTEIBHYIO  YacTh
MPOJOKUTEILHOCTH BCEro adTEPIIOKOBOIO MPOIEcca 3TOr0 3eMIIETPSICEHHUS, TIPECTABIIAETCS
HeoObIYHO Oonbmion [1]. PaccMoTpeHa Takke reoJnHaMHUYecKas CHTyalHs B OKPECTHOCTSIX
Komanpgopckoro 610ka. BaxHbIM HCTOYHUKOM MH()OPMALMK NPU UCCIEAOBAHUN F€OIUHAMUKH
peruoHa SIBJISIIOTCSI MEXaHU3Mbl OYaroB 3eMJIETPSICEHUM, KOTOpbIE MOJTY4YEeHbl HA OCHOBaHUHU
aHaJgM3a TEH30pOB  cedicmuyeckoro MomeHTa [2,3]. CelicMuYeckue  TPOSBIICHHS
paccMaTpuUBaeMOro peruoHa pacmpeneieHbl Baoidb KomaHmopckoro 0Oioka, KOTOPBIN
pacrnonaraerca Mexay TuxookeaHCKoW miuTod U bepunroBomopckoit muton [3]. IIpu sTom
mmpuHa Komanpopckoro 6moka, coctaBimser ~ 100 kM, a mpotsokeHHOCTH ~ 500 kM. Owar
HCCIIETyeMOT0 B ATOH paboTe 3eMIIETPSICEeHMsI 3allOJIHUI OCHOBHYIO 4acTh «KomaHmopckoit
ceificmuaeckoit opermy [4].

Ha roro-3anaze 3emieTpsceHus IpOUCXOIAT BIOJIb AJIEYTCKOTO kelloda U mapaienbHO
HAIPaBJICHUIO JIBW)KEHUS THXOOKEaHCKON IUIMTHI, Ha CEBEPO-BOCTOKE — BJIOJIb pasjiomMa
bepunra, y momHoxwus ckimoHa Komanpopckoro menbda [3,5]. B pabGore paccMoTpeHbl
dopmokn u adrepmoku codeitus 17.07.2017 Mw=7.8, a Takxke celicMUYecKash HUCTOPUS
peruoHa. M3ydeH BOONpOC O HAKOMIEHUU KyMYISTHBHOTO CEHCMHUYECKOIO MOMEHTa
M3y4aemoro pervona [1].

B pabote paccmarpuBaroTcs HEKOTOpPbIE OCOOEHHOCTH CYyOMyKIuu THXO0OKeaHCKOM
IUIMTBI TOJ AJIEYTCKYIO NyTy, JUIsl 3TOrO IOCTPOEHBI pa3pe3bl MO IUIOCKOCTSM, JIEKAIIUM
BKpeCT mpocTupaHus Ajeyrckoil nyru B obmactu rpynmsl Komanmopckux, Kpbichux,
AnpapessHoBckuX U Jlucbux octpoBoB. [logoOHBIE pa3pe3sl ¢ maroM B 1 JONTOTHBIN Tpamyc,
paccMaTpUBaIKNCh U BIIOJIb BCeW OyrH — OT ModyocTpoBa Kamyarka 1o momyocTpoBa AJsicka,
YTO TTO3BOJIMJIO OIICHUTh MAaKCUMaJIbHBIC TITyOWHBI TUTIOIIEHTPOB BIIOJIb BCEH AJICYTCKOM TyTH.

Cnucox numepamypul:

1. Jlymukose A.U., Poouna C.H. BpemeHHblE W 3HEpreTHUECKHE MapaMeTpbl a(TeplIIoKoBOTO Mpolecca
Kypuno-Kamuarckux 3emnerpsicenuii // I'eopusndeckne uccnemnoranus, 2013. T.14. Ne 4. ¢. 5 - 17.

2. Dziewonski A.M., Chou T.A., Woodhouse J.H. Determination of earthquake source parameters from
wave-form data for studies of global and regional seismicity // J. Geophys. Res, 1981. V. 86. pp. 2825 -
2852.

3. Newberry J.T., Laclair D.L., Fujita K. Seismicity and tectonics of the far Western Aleutian Islands //
Journal of Geodynamics, 1986. V. 6. Iss. 1-4. pp. 13-32.

4. Mets C., Gordon R.G., Argus D.F., SteinS. Current plate motions // Geophys. J. Int., 1990. V. 101.
pp. 425-478.

5. Yebpos /I.B., Kyeaenxo I0.A., Abybaxupos U.P., Jlanoep A.B., Ilaérosé B.M., Carmvixos B.A., Tumxos
H.H. bmmxue-Aneyrckoe 3emmerpscenne 17.07.2017r. ¢ My=7.8 nHa rpanmme Komanmopckoit
ceiicmuueckoit 6permn // Bectank KPAYHL. Hayku o 3emite, 2017. Bem.35. Ne 3. C. 22-25.

6. banaxuna JI.M., Mockeuna A.I'. OCOOEHHOCTH CEHICMOTEHHOTO TpoIiecca B AJIEyTCKONH OCTPOBHOIL ayre:
II1. 3emierpscenus B 3amagHON U BOCTOUHOM OKpanHax nyru // dusuka 3emin, 2010. Ne 4. C. 9-34.

36



AHAJIN3 YACTOTHOM JUCIHEPCUM ITPY OCPEJIHEHNH 3AKOHA OMA

3bik06 Anopeit Anexcanoposuu
acn., l{lenmp ceoanexkmpomacHumnuix uccredosanuti UO3 PAH
zyrokin@yandex.ru
(ycmmuulit 0oKnao)

W3yueHHio 371€KTPOMAarHUTHOTO TOJS B Pa3IMYHBIX T'€TEPOTEHHBIX Cpelax MOCBSILEHO
0OJIBIIIOE KOJIMYECTBO HCCieAoBaHMi. B maHHON paboTe paccMoTpeHa HamOoJiee 4YacTo
BCTPEYAIOLIAsICSI B TEOJIOTUU MOENb — MOJIEIb TIepeCIanBaIOIIUXCS CIIOEB.

[Ipy mnpoBeneHWMM UCCIEAOBAHUM TE€OJOTHYECKOM CpEIbl  DIIEKTPOPA3BEIOYHBIMU
METOAaMU Ha MEPEMEHHOM TOKE B CHJy KOHEYHOHM JJMHBI aHTEHHBI (MCIOJIb30BAHUE
YCTaHOBOK, MMEIOIIMX KOHEYHbIE pa3Mephl, BIMSHHE KOHEYHOH [UIMHBI BOJHBI B paMKax
BOJIHOBOT'O MPHOIMKEHHE), TIOJ] BO3ACUCTBUEM IOJSI MPOUCXOIUT E€CTECTBEHHOE OCpEIHEHHE
CBOMCTB TOPHBIX MOPOJ, TAKUX KaK MPOBOAMMOCTH, a TAKKe AMDIEKTPUUECKas M MarHUTHAs
npoHunaeMocts. CremoBaTenbHO, BO BpEMs IMOJEBBIX PAa0bOT HccaenyroTcs >(PQeKTHBHbIE
napaMeTpsl Cpeabl - Mbl IEPEXOAUM K MAaKPOCKOIMMYECKUM MapaMeTpaM CI0KHOTOCTPOEHHOM
TOPHOH MOPOJIBI, IJIsl MOTHOTO OMUCAHUS KOTOPOW HEOOXOIUMO YYHUTHIBATH OOJIBIIOE YHUCIIO
apaMeTpoB caMoi MOpoibl (MOPUCTOCTh, IITMHUCTOCTH, BOJAOHACBHIIIEHHOCTh, U T.1.), @ TaKXe
(U3UKO-XMMHYECKHE MTPOIIECCH TPOUCXOIAIINE B HEM.

B pabGoTe paccMOTpeHBI T€O0ANEKTPUYECKUE MNUCIIEPCHOHHBIE MOJETH, HMEIoIIne
cioucroe crpoeHue. Jlng  OgaHHBIX  MOZENEH  IMONydeHbl JTUCIEPCHOHHBIE  KPUBHIC
JNEHCTBUTENFHON 1 MHUMOM 4acTh KOMITJIEKCHOM MMPOBOJUMOCTH, a TAK)Ke MOCTPOECHBI I'paduKu
3aBHCUMOCTH KO3((uIlMeHTa aHU30TPONMH U €ro MPOU3BOJHBIX OT YacTOTHL. PaccMOTpeHbI
onpezeneHHble  (YHKIUOHATBHBIE 3aBHUCUMOCTH  JTUAJIEKTPHYECKONW TMPOHHUIIAEMOCTH U
IPOBOJUMOCTH OT KOOPAHMHAT, KOTOpBIE JAlOT OCOOBIM BHI JMCIEPCHOHHBIX KPUBBIX, H
MOKa3aHa CIPaBEIMBOCTD CIEJIAHHBIX BBIBOJIOB AJIs OOIIEro Ciiydas Ha HEKOTOPBIX YaCTHBIX
MaTeMaTHYECKUX MOJIEISIX.

Cnucok numepamypuoi:

1. I'ybamenxo B.Il. YactotHas mucnepcusi u 3ddexkt MakcBemna-Baraepa B MakpoaHU30TPOIHBIX
cpenax / CaparoB: CaparoB. monmuTexH. uH-T, 1989. — 15 c.

2. Anexcanopog I[I.H. 3aBucuMocTh 3()(HEKTHBHOTO COMPOTHBIEHUS OT YACTOTBHI MPH ydeTe
IVRJIeKTprueckol mpoHuniaeMoctd / B ¢6.: Tloctpoenne (GU3NMKO-TEOTOTHYECKOH MOAETH U
CUCTEMHBIH ITOIXO/] TIPY UCTOIKOBaHUH reodrsndeckux uccienoBannid. [lepmp, 1990. C.47-48.

3. Anexcanopos I[1.H. Teoperndyeckne W METOIUYECKUE OCHOBBI 3JIEKTPOMArHUTHOTO MOHUTOPWHTA
COBPEMEHHBIX T'€OIHHAMUYECKUX mporieccoB / ABToped. aucc. KaHa. r.-M. HayK. CapaTos, 1994 - 24 ¢

4. I'yvoamenxo B.I1, bepouuesckuii M.H., Ceemos b.C., Hazapos A.A. ddhdext Makcpemnna-Barnepa B
IBYMEPHBIX MoAelsix Marantoreurypuku // zBectust PAH. @uznka 3emmu, 1994, Nel2. C.52-61.
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PE3YJIbTATHI HABJIFOJIEHUI HU3KOYACTOTHOI'O MHKPOCEMCMHUYECKOT'O
BOJIHOBOTI'O I1OJIATI HA YHACTKE CEMCMOPA3BEIOYHOI' O ITPODMJIA
HA ITOJIMT'OHE MUXHEBO

3azopckuit /lanuun JIveosuu
acn., Ud3 PAH
Zagorskiy lev@mail.ru
(vemmwtii 0oxnao)

I'eousuueckass obcepBaropuss «MuxaeBo» WucTuTyra nuHamuku reochep PAH
pacrioyio’)keHa B palOHE C HU3KMM YPOBHEM IIYMOBBIX IIOMEX, BJAIA OT HCTOYHUKOB
TEXHOTC€HHON MPUPOIbI, YTO OOECHEUUIIO HAAEKHYIO PETUCTPALMI0 MHUKPOCEICM B mIpolecce
usMepenuit [1].

3amaya  JAHHOTO  MCCIEIOBAHMS ~ COCTOSUIAa B TIOCTPOGHUU  CKOPOCTHOTO
CEHCMOreoI0ornIeckoro paspesa 10 rimyouHsl 30 METPOB MACCUBHBIM METOJIOM, YTO ITO3BOJIHIIO
Obl OIpeneiauTh HAIUYUEe WIM OTCYTCTBHE IUIOTHOCTHBIX aHOMalMi Ha 3TOM mpodure.
Oxunanoch, YTO MpPH TOJOKUTEIBHBIX pe3ylbTaTax OYAET OIpPENeleHO pacloiIOXKEHHE
reo(u3nvecKol MTOIHHU B F€OJOTHIECKOM pa3pese.

OO6o00meHHas AUCTIEPCHOHHAS KpHUBasg MO MPOQIII0 XOPOIIO COOTBETCTBYET IaHHBIM
I'MC mo u3MeHEeHHIO CKOPOCTH MPOOJIbHON BOJHBI IO CKBKUHE, MPoOypeHHo# B 200 MeTpax
ot npoduiis u3mMepenuit [2].

CelicMMUECKUM pa3pe3 CKOPOCTH MPOAOJIBHOM BOJHBI TOKa3ajd HaJlW4yue S5 CIOEB,
XapaKTEPU3YIOIUXCS BHICOKUMHU CKOPOCTSIMH MPOJOIBHBIX BOJIH, B obOmacty yactoT 10...20 I'n
no rinyounsl 50 wmetpoB. I[loBbilIeHHBIE 3HAYEHHS] CKOPOCTEH MOTYT OBITh OOBSICHEHBI
OOJBIINM KOJIMYECTBOM OETOHA B CTEHKAX U (PyHAAMEHTE IaXThl IITOJBHH.

Cnucok rumepamyput:
1. Kuwruna C.5. OcoOEHHOCTH MHKpOCEHCMHUYECKOro ¢oHa B pas3Hbix paiioHax Poccum / COOpHHK
Hay4HbIX Tpya0oB U PAH. 2003. Kuwra 1. C.142-152
2. Topoynosa  O.M.  XapakTepuCTHKa  HHXEHEPHO-TCOJIOTMYECKOTO  pa3pe3a  TEePPUTOPHH
reopusnueckoil oocepBaTopur « MUXHEBOY» 10 pe3yibTaTaM OypeHUs SKCIIEPUMEHTAILHON CKBKUHBI
| Coopuuk Hayunsix TpymoB UJIIT PAH «®usuueckue Moy ¥ AMHAMHKA B3aWMOIEHCTBYIOIINX
reocthep». M.: TEOC, 2007. C.289-297.
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CIIEKTPBI PEAKIIUU JUISI OIIMCAHUSI CEUCMUYECKUX BO3IEMCTBUI

Hnozemues Makcum Anexcanoposuu
unarc., Jlabopamopus cunvuvix 3emaempscernui u ceicmomempuu (305) UD3 PAH
mazucmpanm 2 2.0., Qusuuecxuil paxyromem MI'Y umenu M.B. Jlomonocosa
ma.inozemtcev@physics.msu.ru
(ycmmuulit 0oKnao)

OHUM 13 3aKIIIOYUTETFHBIX ATAMlOB pacuyeTa CeHCMHYECKOM OMACHOCTH SBJISIETCS OIIEHKA
BIIMSIHHSI TPYHTOBOM TOJIIITM HAa CEMCMUYECKHE BO3CHCTBUSA, KOTOPBIE MIPEACTABIISIOTCS B BUJIC
akceneporpamMm. B o0mem ciydae HEOOXOOUMO ONPEACTUTh W3MEHEHHE IapaMeTpOB
HUCXOJIHOTO CEMCMHYECKOTO BO3JICHCTBHS, BBI3BAHHOE BIIMSHHUEM TPYHTOBBIX YCIIOBHM.
Cy1iecTByeT TP OCHOBHBIX CHOC00a TMOJIyU4EHHUsS MCXOIHBIX BO3JCHCTBUN — HCIIOIH30BAHHE
3apETUCTPUPOBAHHBIX B JIAHHOM PETHOHE 3alliceld pEabHBIX COOBITHH H TOCTPOCHUE
I/ICKYCCTBGHHBIX NN CUHTCTUUYCCKUX aKcenepor paMM. B CI/IJIy psl):[a HpI/I‘II/IH HOJIy‘-II/ITL Ha60p
HUCXOOHBIX  CEMCMMYECKMX  BO3JCHCTBHM  HCKJIIOYMTEIBHO U3  3alUCed  pealbHBIX
3eMJICTPSICEHUH 711  HEKOTOPhIX PErHOHOB JOBOJBHO mpoOiemaTnuHo. Paspabotano
MHOKECTBO Pa3JIUYHBIX MMOJAXOJOB U PACYETHBIX AJITOPUTMOB JIJISI TIOCTPOCHUST HCKYCCTBEHHBIX
U CHHTCTHUYCCKHUX aKCCHGPOI‘paMM. I[J'ISI HeKOTOpBIX I/IH)KCHeprIX 3a1a4 HpaKTI/I‘ICCKI/Iﬁ
WHTEPEC MPEJICTABIISIECT OLICHKA BETMYMHBI PeaKIIMi 00beKTa Ha CEHCMUYECKOe BO3ICHCTBUE Ha
ompezaeneHHol Jactote. it 3TOro pa3paboTaH METOJ MONYYCHUS PEATbHBIX aKCEIePOrpaMM,
CIIEKTp pPEaKIMH KOTOPBIX TapaHTUPOBAHHO HMEET 3aJaHHBI YPOBEHb BO3JCHCTBHS Ha
BbIOpaHHOMW YacToTe.

B manHON paboTe paccMOTpPEHBI JBa THUIIA MCXOIHBIX aKCEJIEpOrpaMM IOJ IIEJICBOM
cnektp UHRS: cunTetnveckne u mckycctBeHHble. [IpoBeeHbl OLEHKM BIUSHUS T'PYHTOBBIX
YCJIOBHM IO JIBYM HaOOpaM HCXOAHBIX BO3ACHCTBUN IJI YETHIPEX CEHCMOTeOJIOrMYECKUX
MOJENEN, Kaxaasi U3 KOTOPBIX XapaKTEpU3yeT OMPEACIICHHBIN THUIl I'€OJOTHYECKHUX YCIOBUU
dbopMHupoBaHHS 0CaAOYHOTO Yexia. [IocTpoeH CeKTp ¢ ycIoBHEM 3aJJaHHOTO BO3JICHCTBHS Ha
ompezneneHHorr wactote (conditional spectrum), mox koTopblii momoOpaH HabOp peabHBIX
akceyeporpaMM. BBITIOJTHEHO CpaBHEHHE CIIEKTPOB PEAKIIMU TMOI00paHHBIX aKceleporpaMM co
CHCKTpaMI/I pCaKHI/II/I, HOJ'Iy‘{eHHI)IMI/I Ha HpCI[I)IIIYHICM aTariec. Ha OCHOBEC HOJ'Iy‘{CHHI)IX
pe3yNbTaTOB CAENaHbl BBIBOJABI O BO3MOXKHBIX JOCTOMHCTBAX M HEIOCTATKaX KaXJOro Wu3
HpI/IMGHﬂeMI)IX IIoOAXOO0B.
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MATEMATHUYECKOE MOJEJIMPOBAHUE OCTBIBAHVA CHUJLJIOB
CHUBUPCKOU TPAIIIIOBOU ITPOBUHIINN

Heanose Cmanucnae Imumpueeuy (.m.u., n.c.)*, Tamviuwes A.B *°
! Ta6opamopus zeoungpopmamuxu (501) H®3 PAH
2 Jlabopamopust apxeomaznemuzma u 38010yulL 21a8H020 Maznumuo2o nois (106) D3 PAH
8 MT'Y umenu M. B. Jlomonocosa
fOma@ifz.ru

(ycmHublit 00K1a0)

[Tpu ananuze ucropuu (HOPMHUPOBAHMSI MArMaTUYECKMX KOMILJIEKCOB YacTO BO3HUKAET
npo0iieMa OLIEHKH JUIMTEIHHOCTH OCTHIBAHHS WHTPY3MBHBIX Tel. B 9acTHOCTH, WMeEIOTCS
NajJieOMarHuTHbIE JaHHbBIE, YKa3bIBAIOIINE HA OUYE€Hb OBICTPOE U CUHXPOHHOE B I'€0JOTrMYECKOM
CMBICTIE OCTBIBAHME THTaHTCKUX TPANIOBBIX CHIUIOB AHTrapo-TaceeBCKON BHAJAMHBI 10
TEMIEpaTyp MNPUOOPETeHUs OCTATOYHOW HAaMarHMYEHHOCTH, XOTS JAaTHPOBKHU, IOJyUYEHHBIE
pasHBIMH HM30TOMHO-TEOXPOHOJIIOTUYECKUMHU METOJIaMH, Pa3In4yaloTcs MO OJHUM M TEM JKe
obbekTam Ha 9...12 muH. net [1].

Jlnsg omucaHust mpolecca OCThIBaHMS JIOKAJbHOTO HMHTPY3UBHOTO Tela HCIOJB3YIOT
ypaBHEHHE TEIUIOMPOBOJIHOCTH C YUETOM JBHKYILEHCS TpaHUIIbl (Pa30BOro MEpexo/ia paciuiaB
— TBepzoe Teno (3amada Credana). B npencraBienHoil pabore ObUTO BBIMOJIHEHO YHUCIEHHOE
MOJIEJIMPOBAaHUE JAHHOTO MpoIlecca ABYMS METOJaMH: B MEPBOM PacuéThl BBIMOJIHSAIUCH HA
PEryJsipHOM CEeTKE C TMOMOINBI0 MPOrpaMMbl, MPUBEACHHOW B [2], BO BTOPOM — METOJIOM
KOHEUHBIX DJIEMEHTOB C HCHoJb30BaHMeM Tmaketa FreeFem++ [3]. [Ins ydera ¢a3oBoro
nepexo/ia UCIOJIb30BAJICS SHTABIUUHBINA MeTO [4].

[ToctaBneHsl cienyromme 3aaa4i 00 OCThIBAHUU:
¢ 0a3uTOBAs MHTPY3Us TOMMKHON 20 M 1 TUaMeTpoM 15 KM B TOJIIIE TIECYaHUKOB Ha ITyOnHe
800 m
e GazutoBas MHTPY3us ToamuHoN 200 M m muamerpom 100 KM B TOJIIE MECUaHUKOB Ha
rryouHe 3 km
e [akeT MHTPY3UH MOIHOCTBHIO 1Mo 20 M mox 600 M crmoem 0Ga3anbToB, pazaencHHBIX 20-
METPOBBIMH CJIOSMU MTECYAHUKOB.

3amaun paccCMaTpUBAIUCh B JIBYMEPHOM MOCTAaHOBKE C HCIIOJIb30BAHUEM aJalTHBHOTO
mara no BpeMeHd. HauanbHas temmeparypa paciiiaBa npuHumanach pasHo 1300 °C. B
pe3yabpTaTe ObUIH MOJYYEHBI OIICHKA BPEMEHU KPUCTAILTU3AINH, & TAKKE BPEMEHU OCTHIBAHMS
1o kmoueBbix Temmepatyp 800-900 °C (temmepatypsl 3akpeiTus U-Pb n30TOMHON crcTeMbl B
uupkone) u 580 °C (temmnepatypa Kiopu maruerura).

Pa6oma evinonnena npu ghunarncosoiit noooepiicke PODU (epanm Nel8-35-20058)

Cnucox numepamypol:

1. Latyshev A.V., Veselovskiy R.V., Ivanov A.V. Paleomagnetism of the Permian-Triassic intrusions
from the Tunguska syncline and the Angara-Taseeva depression Siberian Traps Large Igneous
Province: evidence of contrasting styles of magmatism // Tectonophysics, 2018. Ne 723. pp. 41-55
DOI: 10.1016/j.tecto.2017.11.035.

2. Langtangen H.P., Linge S. Finite Difference Computing with PDEs — A Modern Software
Approach. Springer, 2016. - 604 p.

3. Hecht F. New development in FreeFem++ // Journal of numerical mathematics, 2012. Vol. 20.
Ne 3 -4 . pp.251-266

4. Byuko H.A. DHTaIBIUAHBIA METOA YHWCIEHHOIO pEINEHUS 3aJad  TEIUIONPOBOJHOCTH B
MPOMEP3aI0IINX WU MPOTAaUBAIOIIUX IpyHTaX // BectHuk MexayHapomHo# akagemun xonona, 2009.
Ne2. C. 25-28.
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I''TYBUHHAST AHOMAJIAA SJIEKTPOITPOBOAHOCTH B 30HE TPOMHOI'O
COWIEHEHHWA CETMEHTOB BOCTOYHO-EBPOIIEMCKOMU ITJTAT®OPMbI

Heanoe ITasen Bnaoumuposuu (c.u.c., k.¢p.-m.n.), Bapenyos He.M., Jlozosckuii Y.H., Poouna T.A.,
Pabouas epynna CMOJIEHCK
L{enmp ceosnexmpomacnummuvix uccieoosanuii O3 PAH
pavel.vl.ivanov@gmail.com
(ycmHubwlit 00K1a0)

B noknage npencraBiieHsl pe3yibTaThl nepBoro rojaa BeinosnHeHus npoekra CMOJIEHCK,
[EeNbI0 KOTOPOTO SBIAETCS H3Y4YCHHE TEeO(PH3MUECKUMHM METOAAMU 30HBI COWICHEHHS TPEX
KpYyIHEUX cerMeHToB Boctouno-EBpomneiickoii urardopmer — @enHockanaum, Bonro-Ypamnu u
CapmaTnu — A8 JUArHOCTHKHM IPOLIECCOB COBPEMEHHOW TI€OJMHAMMYECKON aKTUBHOCTH U
IPOBEPKU THUIOTE3Bl O CYHIECTBOBAHMM B 3TOH 30HE LEHTPOCTPEMHUTEIBHOW KOHBEPIEHIMH
TuTOC(hEpHBIX ITUTO-TIOTOKOB [1,2]. JlaHHAs TUTIOTE3a OCHOBaHA HA MHOTOYHCIICHHBIX (paKTopax,
Takux Kak: (1) panuanbHOE CXOXKIEHHE IOBHBIX 30H U aBJIAKOTEHOB; (2) KOJIbLIEBOE PACIIOIOKEHNE
pa3iaoMoB, (GOPMHUPYIOIIKUX BOPOHKOOOPa3HYIO CTPYKTYpY; (3) aHOMalbHOE CTPOCHHE MAarHUTHOTO
MoJIsi C DJEMEHTaMHU BUXPEBOTO 3aKpy4YMBaHHs aHOMalui; (4) peruoHalbHasi OTpHIATEIbHAs
aHOMAaJIHs TPABUTALIMOHHOTO TOJISL.

PaccmaTtpuBaemasi 30Ha COUJIEHEHUS! PACIIONIONKEHA Yy CEBEPO-3alaJHOM TpaHUIbl MaccuBa
miomaaaeix Maraurtoreurypudeckux (MT) wu wmarauToBapuanuonusix (MB) 3oHaMpoBaHuit
MexxayHaponnoro  mpoekta KHMPOBOI'PAJI [3,4] w  nmpeacrtaBieHa  €AMHCTBEHHBIM
cyOMepuanoHanbHeIM TipoduiieM ['omens-ButeOck, BbIMONHEHHBIM B Hadaie 1990-x romoB ¢
npuMeHenueM anmnaparypsl [{OC-2. HecMOTpst Ha HEBBICOKOE KadyeCTBO, MO 3apErUCTPUPOBAHHBIM
JAHHBIM ObLITa BhIJENICHA TITyOMHHAS POBOISIIAS AHOMAJIHSI B MCCIIETYEMOH y3JI0BO 30HE.

C uenbl0 IUIOHIAJHOTO W TJIYOMHHOTO YTOYHEHHUS TpPAaHUIl BBIABICHHOW aHOMAaJHH
3IEKTPONPOBOAHOCTH B pamkax mpoekta CMOJIEHCK netom 2018 1. ObUTH BBITTOTHEHBI 15 HOBBIX
JmuHHOTIeproaHBIX MT/MB 30H1upoBanuii ¢ ucnonp3oBanueM crannuii LEMI-417V (Ykpauna, T.
JIsBOB). HOBBIE 30HAMPOBAaHMS CYIIECTBEHHO NPOJODKWIM Ha 3amaj JBa CaMblX CEBEPHBIX
npo¢uns npoektra KUPOBOI'PA/I, oauH U3 KOTOPHIX MOJHOCTHIO MEPECEK MHTEPECYIONIYI0 Hac
AQHOMAJIUIO AJIEKTPOIIPOBOAHOCTH, BTOPOI BBILIEI B €€ LIEHTPAIBHYIO YacTb.

Ha nceBmopaspe3ax KaKylIerocs CONPOTHBICHHS BIOJIb CyOMEpPHIMOHAIBHOTO MPOQHIIL
I'omenp-ButeOck u 1ByX HOBBIX CyOmHMpoTHBIX Hpodwmierr Opmra-bapstuao u Morunés-Kupos
BBIJIETISICTCSl MPOBOASILAS CTPYKTYpa B BHUJAE «II€COYHBIX YacOB», BKIIOYAIOIIAs BEPTHKAJIBHO
pa3ienéHHble TPUIIOBEPXHOCTHYIO (OCaJ0YHYI0) M TOyOWHHYIO (KOPOBO-MAaHTHHHYIO) YaCTH.
HoBple 30HIMpOBaHUS TO3BOJMWIA YTOYHUTH TPAHMIBI TIyOMHHOW TMPOBOJISIIECH aHOMAJIWH,
KOTOpasi OTYETIMBO BBIAENACTCS Ha Kapre 3(PGEKTUBHOTO KaXYIIETOCS CONPOTHBICHUS Ha
nepuoae 2500 c. Ha kaprax ropusontasbHOro MB oTkinka xopoiio mpociexuBaeTcs: kBa3u-2D
cyOMepHuInOHaIbHOE IPOCTUPAHUE TITYOMHHON aHOMAIHbHON 30HBI.

Pa6oma evinonnena npu gunarncosoii noooepiicke PODU (epanm Ne 18-05-00733 a)

Cnucok rumepamypu:

1. I'apeyxuni P.I., Kapamaes¢ I'.U. losHble 30HBI ®eHHockaHmuu, Capmatnu u Bonro-Ypammn.
Munck: benapyckas naByka, 2014. - 120 c.

2. Tapeyxuii P.I'. OCOOCHHOCTH TEKTOHHMKHM M TeommHaMuku Bocrouno-EBpomeiickoit miardopmsr //
Jlitacdepa, 2007. Ne2 (27). C. 3-13.

3. Bapenyos U.M., I'opouenxo B.B., I'opouenxo U.B. u dp. Cxinon BopoHEKCKOro KpHCTATHYECKOTO
MaccuBa (reousuka, rryounusie nporeccsl). K.: Jloroc, 2013. - 118 c.

4. Kynuxoe B.A., Anexcanosa E.J[., Bapenyos UM., 3aiiyes C.A., Jlozoeckuti U.H., /lyonuna H.B.,
Ihwxkapés I1IO., Llycmos H.JI, Axoenee A.I', Honuuesa A.Il. bapsTHHCKasg KOpoBass aHOMAaJHs
AJIEKTPONPOBOIHOCTH IO pe3ysbTaraM miomandeix MT uccnenosanwmii // ['eopusuka, 2018. Ne 1. C.
31-43.
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B AOTEPIIOKOBBIX ITOCJIIEAOBATEJIbBHOCTAX
Kapuesa Tamvana Hzopeena (unc.™; cmyo. °), Cuupnos B.B. ***
Y JTa6opamopus ¢usuxu semnempscenuii u neycmotiuugocmu 2oprvix nopoo (301) U®d3 PAH
2 JTaBopamopusi KOMANEKCHO20 U3YHeHUs U MOHUMOPUHSA 2e00UHAMUYECKUX NPOYECCO8
6 Kypuno-Kamuamckoti 3one cyooykyuu (107) UD3 PAH
¥ Dusuueckuii gaxyremem MI'Y umenu M.B. Jlomonocosa
ti.kartceva@physics.msu.ru
(vemmuotii 0oxnao)

Adrepmioku sBISAIOTCA AOCTATOYHO OPraHU30BAaHHBIMU CTPYKTYpamMH IO CPaBHEHHUIO C
OOBIYHBIMH  3eMJIETPSICEHUSIMU. EcCTeCTBEHHO mojaraTb, YTO pa3Hble CaMOIOJ0OHBIE
pacnpezeneHuss apTEPIIOKOB MOPOKACHBI KaKUM-TO OJAHMM MEXaHHU3MOM U CBSA3aHBI MEXIY
co0oii. TeopeTnveckoi MPeanOCHUTKON K JaHHOU paboTre mocmyxuia runoresa llonsna [1], u3
KOTOPOH CIEAYIOT pa3HbIe BHIBI 3aBUCUMOCTH MapameTrpa OMopu P ot mapamerpa ['yrenbepra-
Puxrepa b 11 pa3HbIX MeXaHH3MOB ciajia a TEPIIOKOBOM aKTHBHOCTH.

B mpencraBnenHoit paboTe MpPOBEACHO CHCTEMAaTHYECKOE HMCCIEI0BaHUE 3aBUCHMOCTEH
napaMeTpoB caMomno00Ms adTEPIIOKOBBIX CEpUil B palloHaX C PA3IMYHBIMHU TEKTOHHUYECKUMHU
peKUMaMHU JIJIsl TIPOSICHEHMsI XapakTepa W OCOOEHHOCTEW CBSI3M MapaMeTpPOB CaMOMOI00MUS.
bbun mccnenoBaHbl 30HBI CYONYKIIMM THXOOKEaHCKOTO OTHEHHOTO KOJIblLA, TPAaHC(POPMHBIE
paznmomel Kamudopuuu, I'perum, Typumm W KOHTHHEHTanbHas celicMuvHOCTh Kurtas. B
pe3yiabTaTe aHalM3a JAaHHBIX CEHCMHUYECKHX KaTajloroB IIOCTPOEHBI OOBEIMHEHHBIC I10
pEerroHaM C pa3HOM TEKTOHUKOM P-D - quarpamMMel.

Jannas mpobiema Majio OCBEIalach B JIUTEpaType, B HEMHOTOYHCICHHBIX CTaThsIX
([2,3]) ObUTH OITYOIMKOBAHBI PE3yabTATHI, HO CTATHCTHYECKAsk 3HAYMMOCTh UX HeBeluka. Hara
paboTa OCHOBaHA Ha HOBBIX METOAMKAX OIIEHKH MapaMeTpoB adTepmiokos [4], Ha pa3genbHOM
U3YYEHUU PpEruoHOB C pa3HOM TEKTOHUKOH, Ha 0Oojee COBpEMEHHBIX Karajorax
3EMJIETPSICEHU .

Paboma svinoanena npu gurarcosoti nooodepaicke Mezaepanma Munobprayku Poccuu Ne 14.W03.31.0033

Cnucox numepamyput.

1. Scholz C. Microfractures, aftershocks, and seismicity // Bull. Seismol. Soc. Am., 1968. V.58.
pp. 1117-1130.

2. Avila-Barrientos L. et al. Variation of b and p values from aftershocks sequences along the Mexican
subduction zone and their relation to plate characteristics // Journal of South American Earth Sciences,
2015. V. 63. pp. 162-171.

3. Gasperini P., Lolli B. Correlation between the parameters of the aftershock rate equation:
Implications for the forecasting of future sequences // Physics of the Earth and Planetary Interiors,
2006. V.156. Ne. 1-2. pp. 41-58.

4. Holschneider M. et al. Bayesian analysis of the modified Omori law // Journal of Geophys. Res:
Solid Earth, 2012. V. 117. Ne. B6.
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MATEMATHUYECKOE MOJEJIMPOBAHME KMCJIOTHOM OBPABOTKH
KAPBOHATHOI'O KOJIJIEKTOPA
CAMOOTKJIOHAIOINMCA KNCJIOTHBIM COCTABOM

Kasaxoe Apmém Bauecnasosuu *, Enuzapves M.A.*, Bnonckuii A.B.
Ywaeucmpanm 2 2.0., Mockosckuii pusuro-mexnuyeckuii uncmumym (HUY MOTH)
2I/I)LtofcuiLu,tpu)Lteoebl12 yenump MOTHU no mpyonoussiexaemvim NOIE3HbIM UCKONAEMbIM

kazakov.av@cet-mipt.ru
(ycmmuuwlit 0oknao)

OnHuM u3 Haubosee paclpoOCTPaHEHHBIX METOJOB YBEIMUYEHHs He(pTeoTnaun B
KapOOHATHBIX KOJIJICKTOPAX SBISETCA COJSTHOKUCIIOTHAsh 00paboTKa, KOTOpas HalpaBlieHa Ha
pacTBOpeHHE MOPOJAbl M CO3AAaHUE NPOBOJAIIMX 4epBOTOYMH. KucioTHoe Bo3aeiicTBue Ha
npr3a00KHYI0 30HY IJIacTa ¢ CYLIECTBEHHOW HEOJHOPOIHOCTHIO MPOHUIIAEMOCTH B OCHOBHOM
IPOMCXOIUT B BBICOKONPOHUIAEMBIX Y4acTKaX, YTO MPUBOAUT K CHIDKEHUIO 3((HEKTUBHOCTH
o0paboTku. B Takux ciiygasx MOryT OBITb NPUMEHEHBI CAaMOOTKJIOHSIOIIMECS KUCIOTHBIC
COCTaBbl, KOTOpBIE IMO3BOJSAIOT YBEJIUYUTh OXBaT 0OpaOaThIBa€MOW 30HBI U IEpEHANpPaBUThH
MOTOK KHMCJIOTHI B 30HBI C HU3KOM MPOHUIIAEMOCTHIO.

CaMOOTKIIOHSIOIIMICS KHUCIOTHBIH COCTaB — 3TO pPacTBOP COJISHOM KHCIIOTBI C
no0aBlieHHEM B HETO TOJMMEpa, KOTOPbI oOecreyrBaeT HU3KYIO BS3KOCTh PacTBOpa IHepen
peakuuel ¢ Mopojoi, Bo3pacTaHue BS3KOCTU BO BpEMs PEaKLUU U CHIKEHHE BS3KOCTH MPHU
3aBEPLICHUH PEaKLUu.

B pabore mnpencraBieHa (U3MKO-MaTeMaTH4eCKas MOJENIb KHCIOTHOW 00paboTKu
KapOOHATHOTO KOJUIEKTOPA CAMOOTKIIOHSIOIIMMCS KHCIOTHBIM COCTaBOM, a TaK)Ke NPOBEIEH
aHanmu3 (HaKkTOpOB, BIUAIONMX Ha 3((HEKTUBHOCTb BO3/IEHCTBHSL.

3a OCHOBY HamMHu B3sATa MOJIeJb KHUCJIOTHOTO Bo3AeicTBUA [1], yuuThIBaromas
pacTBOpeHHEe MOPOAbI, TeUCHHE (IIIOUIIOB B IOPHCTOM cpesie, B TOM YUCIIEe C HEHbIOTOHOBCKOM
peosiorueil. YUMTBIBA€TCS 3aBUCHUMOCTb BSI3KOCTH OT IUIACTOBOM TEMIIEpaTypbl, CKOPOCTH
TEYEHUs, KOHLEHTPALMU KHUCIOThI, KOHLEeHTparuuu nonumepa [2,3]. Ilpenmomaraercs, 4to
TedeHue ofHO(pa3zHOe: BOAHAA (pa3a MOXKET COCTOATh W3 MPOU3BOJILHOTO YUCIA KOMIIOHEHT —
KUCJIOTBI, IOJIMMEpa M MPOAYKTOB peakUuil KHCIOThlI ¢ MOopomoil. Mojenb y4YUTHIBaeT
IIPOU3BOJBHOE YHCIIO MHHEpAJIOB B IOPOJE, IE€TEPOr€HHbIE U TOMOI€HHbIE KHHETHYECKU
KOHTPOJMPYEMbIE XHMHUYECKME peakuuu. Mojenb ONHMCHIBAeTCS 3aKOHAMM COXPaHEHHs
BOJIHBIX KOMIIOHEHT, J0JIEH MHMHEpAIoOB B IOpoje, MoaupuuupoBaHHBIM 3akoHOM J[lapcu u
JIOTIOJTHUTEIBHBIM HOPMHUPOBOYHBIM COOTHOILLIEHHUEM, CBS3BIBAIOIIMM IMOPUCTOCTh C JOJIIMHU
MUHEPAJIOB.

C nOMOLIBIO YHCICHHOTO MOJEIUPOBAaHUS IPOBEIEHBl MCCIENOBAaHUS IPOLIECCOB
00paboTKH TPU3a0OHHON 30HBI KapOOHATHOTO KOJUIEKTOPA, IMPOAHAIU3UPOBAHO BIMSHUE
apaMeTpOB PEOJIOTHH SKUIKOCTH Ha MPOLIECC KHUCIOTHOIO BO3JEHCTBUS, a TaKKe BIUSHHUE
HAJINYHS TTOJIMMEPa B KUCJIOTHOM cOCTaBe Ha 3(h(peKTHBHOCTH KUCIOTHOTO BO3/ICHCTBHS.

[To pe3ynbTaTaM BBINOJIHEHHBIX MCCIEJOBAHUN MOKA3aHO, YTO CAMOOTKJIOHSIOIIUICS
KHCJIOTHBII COCTaB TO3BOJISIET YBEJIMYHUTH OXBAT 00padaThIBaeMOil 30HBI M TEPEHAIPAaBUTH
HOTOK KUCJIOTHI B 30HBI C HU3KOM MPOHUILIAEMOCTbIO, YTO MO3BOJISIET HOBBICUTH 3P (HEKTUBHOCTD
00paboTKH.

Cnucok numepamypot.

1. Panga M.K.R, Ziauddin M., Balakotaiah V. Two-Scale Continuum Model for Simulation of
Wormholes in Carbonate Acidization / AIChEJ. V.51 (12). pp. 3231-3248.

2. Ratnakar R.., Kalia N., Balakotaiah V. Modeling, analysis and simulation of wormhole formation in
carbonate rocks with in situ cross-linked acids // Chemical Engineering Science, 2013. V.90. pp. 179-
199

3. Hosseinzadeh B., Bazargan M., Rostami B., Ayatollahi S. Modelling of Wormhole Propagation in
Carbonate Rocks by Use of In-Situ-Gelled Acids // SPE 186101-PA, 2017.
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O COOTBETCTBHNHM JIABOPATOPHBIX U ITOJIEBBIX SKCIIEPUMEHTOB
10 UCCIIEAOBAHNIO CEUCMOJJIEKTPUYECKUX SABJIEHUN

Kasnaueee Ilasen Anexcanoposuu (c.m.c., k.m.n.) Kavwunun A.H.
Jlabopamopus ¢usuxu 3emaempscerutl u Heycmouyusocmu 2opHuix nopod (301)
HUD3 PAH
p_a_k@mail.ru
(ycmmuulit 0oKnao)

Cytb ceiicmonnektpudeckoro (C3) sddekra 2-ro poma COCTOMT B BO30YKICHUU
AJIEKTPUYECKOTO TOJSI B MOPHUCTON (DIIFOMIOHACKHIINIEHHONW Cpefie MPH CEHCMOaKyCTHYECKOM
Bo3eiicTBUM. MccrmenoBanusi pa3nuyHBIX aBTOPOB MO3BOJIMIN B JTAOOPATOPHBIX U MOJIEBBIX
YCIIOBUSIX OIMpPENeIUTh 0COOeHHOCTH 3 (eKTa B 3aBUCIMOCTH OT MOPO/IbI, THUIIA HACBILIAIOIIETO
dronaa, KOHIEHTPAIMd PACTBOPEHHBIX BEIIECTB, YaCTOTHI BO30YXKIAIOIIETO YIPYTroOro
BO3JIeHcTBUS (Hamp., 0630p B [1]). B Toxxe Bpems TeopeTHyeCKuii aHaIU3 3a71a4 1ab0paTOPHBIX
U TIOJIEBBIX JKCIIEPUMEHTOB M METOJMKA WX IMOCTAHOBKH PA3NUYaINCh — B CHITY TMOHSTHBIX
NPUYKMH B JTAOOPATOPHBIX SKCIIEPUMEHTAX MCCIIEI0BAJICS OrpaHHYEHHBIA 00beM cpesl [2—6].
OTO MPUMEHUMO TSI UCCIEAOBAHUS TOJIBKO AIJIEKTPUYCCKUX MM TOJBKO YINPYTHX CBOWCTB
Cpelbl, B CUITY IPEIIONIOKEHUsI 00 UX JIOKAIbHOCTH.

HctounnkoMm BTOpuMYHOTO 3uekTpuueckoro moist B CO addekre 2-ro pona sBisercs
CTOPOHHHUH TOK, OOYCIOBJICHHBIM JIEKTPOKMHETHUYECKMMH MPOLECCAaMH U  Pa3sHOCTHIO
CMEIeHUI TBEpIOW | >KuAKOW (a3 B mopuctoil cpere. B cimydae OZHOPOAHON cpenbl
JJIEKTPUYECKOE TIOJIe CYIIECTBYeT TOJNBKO TaM, [/ YIPYyroe mojie OTJIUYHO OT HYIA
("mennennsie" CD BOJIHBI), a B 00IIEM Cllydae HEOTHOPOTHOW Cpelbl — U BHE ITOH 00JacTH
("owprcTpeie” CO Bomnbl) [2]. [Mostomy mas CD 3d@dexToB HE BBIMOIHACTCS YCIOBUE
JIOKAJILHOCTH.

B pabote npoBeneH aHanu3 TOro, Kak 3TH 0COOEHHOCTHU MPOSBISAIOTCS B 1a00OPAaTOPHBIX U
MOJIEBBIX OKCIEPUMEHTAaX, M TMpPeUIOKeHAa METOAMKA ITOCTaHOBKH, OOecreuuBaromas ux
MaKCHMaJIbHOE COOTBETCTBHE, a Takxke pazaeneHue CD mosei pasHoro tumna [6].

Paboma evinonnena npu gunancosoii noodepaicke PODU ¢ pamxax nayunoeo npoexma Ne 18-
35-00698 mon_a (amaruz memoouku NOCMAHOBKU JAADOPAMOPHBIX U HOAEELIX IKCNEPUMEHMOB),
a makace 8 pamxax eoczadanus UD3 PAH.

Cnucok aumepamypel:

1. Cagonos A.C. DnexTpomnHaMH4YecKas ceHCMOpa3BeAKa WM CEeWcMOpas3Belka C perucTparmen
ANIEKTPOMArHUTHBIX COCTABJISIOIIMX BoJHOBOrO ot / M.: BHUI'HU, 2017. - 152 c.

2. Csemosg b.C. OcHoBrl TeodnexTpuku / Mocksa: JIKU, 2008. - 656 c.

3. Yepusak I'A. DnexTpoMarHuTHBIE METOMBI B THAPOTEOIOTUN U WHXKEeHEpHOI reonornn / M.: Henpa,
1987. - 165 c.

4. Kroger B. Modellierung und Sensitivitats-analysen fiir Seismoelektrik mit Finiten Elementen /
Diploma thesis. Technical University Berlin, 2007.

5. Gul'yel'mi A.V., Kamishilin A.N., Volkova E.N., Chirkov E.B. Seismic vibrator excitation of
geoelectric signals at combination frequencies // Transactions (doklady) of the USSR Academy of
Sciences. Earth science sections, 1989. V. 309. Ne 6. pp. 19-21.

6. Kasuauees I1.4., Kamwunun A.H. Metoguka 1abopaTOPHOTO KOHTPOJS MEXaHOAIEKTPUIECKUX
npeoOpa3oBaHuii BO (DIIOMIOHACHIIEHHBIX cpellaX ¢ OECKOHTAaKTHBIM HU3MEPEHHEM 3JIEKTPHUYECKOTO
nonst / Tpynst VI-it MexxayHapoaHOH Hay4HO-TIPaKTHUeCKOW KoH(epeHnn «VHANKaus COCTOSIHUS
OKpy’Karolleil cpenpl: TEopHs, IMpaKTHKa, oOpa3zoBaHue»: cO. craredl. M.:. byku-Bemu, 2018.
C. 114 -118.
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PACIIPEJIEJIEHUE PAJIOHA B ITPM3EMHOI ATMOC®EPE
" EI'O BJIMAHUE HA SJIEKTPOITPOBOJHOCTD

Knumanosa Examepuna Baoumosna (m.n.c.), Anucumos C.B., I'anuuenxo C.B.
Teogusuueckas obcepsamopus «bopoxy UD3 PAH
klimanova@borok.yar.ru
(cmenooewlit 00K1ao)

[TonnmaHne 3aKOHOMEPHOCTEN pacrpeesieHus: U paclpocTpaHeHUsl paJioHa B aTMochepe
HEOOXOAMMO I PEUICHUs ps/ia aKTyalbHBIX 3a1ad reodusnku. OOpasyronmecs B 3eMHOM
KOpe B pe3yJibTare MOCIEAOBATEIbHOCTH PAaJMOaKTUBHBIX PacnaZoB ypaHa M TOPUS MU30TOIbI
pazioHa SMaHUPYIOT B TPEUIMHBI M MOPbI IPyHTa, 3aTeM momnanas B atMocdepy. Beneacrsue
BBICOKOW PacTBOPUMOCTU Paji0oHa B BOJE CKOPOCTb €r0 ACXAISIMU C 3€MHON MOBEPXHOCTHU
CYILIECTBEHHBIM 00pa30M 3aBHCHT OT BJIArocoJiep:KaHus MOYBBI, KOTOPOE, B CBOIO OuYepellb,
ONpeNIeNsIeTCs €€ TUIIOM, MOPUCTOCThIO, MHTEHCUBHOCTBIO OCAJIKOB M HcHapeHus. M3oTtombl
pajioHa COBMECTHO CO CBOMMH PaJUOAKTHUBHBIMU JOYEPHUMH IPOIYKTAMH YYacTBYIOT B
WOHM3AIMKN BO31yXa, (OPMHUPYS HApAAy C KOCMHUYECKUMH Jy4aMH DJIEKTPOIPOBOIHOCTH
HIDKHEH atMocdepsr [1].

OcHoBHOM TIPOOJIEMOW TIPH HW3YYCHUU TPOCTPAHCTBEHHO-BPEMEHHOW W3MEHYMBOCTHU
obobemuori aktuBHocTH (OA) pagoHa B armocdepe W ee TeHesuca Obula W Oyner
HEO0OXOAUMOCTh JUIMTENIbHBIX HEMPEPHIBHBIX U3MEPEHUH, MOCKOIBKY JUIsl 3HAUUTEIILHON 4acTu
TeppuTopun Poccum xapakTepHbl OTHOCHUTENBHO Majble KOHIEHTPAlUU pajioHa B aTMocdepe
[2].

B Becennuit, nerHuit u oceHuuit nepuoasl 2017 u 2018 rogos Ha noiaurone ['O «bopok»
N®3 PAH 6pumn opranu3oBanbl nojessle u3mepenns OA pajgoHa COBMECTHO C HATypHBIMHU
HAOMIOJIEHUSIMU  DJICKTPUUYECKUX W METEOPOJIOTMUECKUX IMapaMeTpoB. BEISBIEHO BiMAHHE
HaAPaBIIEHUsSI BETpa JJIs MPUOPEKHON 30HBI PRIOWHCKOTO BOJAOXPAaHWIHINA U MHTEHCUBHOCTU
ocankoB Ha OA panoHa. B xone a’pocTaTHbIX HaOIIOIEHUI UCCIIEJOBAHbI BEICOTHBIE MPOQIIIN
OA panoHa U 3JIEKTPUYECKON TPOBOAUMOCTH [3].

Ilonesvie namypHble HAOMOOEHUS 8bINOIHEHbL NPU PUHAHCOBOU NodOeprcke PODU (epanm Ne
18-05-00233); meopemuueckas unmepnpemayus nposedeHa npu @OUHAHCOB0U noddepicke PHD
(epanm Ne 16-17-10209)

Cnucox numepamypol:

1. Anucumos C.B. I'anuuenxo C.B., Maxpywun A.Il., A¢unocenos K.B., [lluxosa H.M. O0nemHas
AKTUBHOCTb PAaJOHA M HOHOOOpa30BaHME B HEBO3MYILCHHOW HIDKHEH arMocdepe: Ha3eMHBIC
HabOmroeHus U yrciaennoe MonenupoBanue // M3sectuss PAH. ®@usmka 3emnn, 2017. Ne 1. C. 155-
170.

2. Berezina E.V., Elansky N.F., Moiseenko K.B., Belikov 1.B., Shumsky R.A., Safronov A.N.,
Brenninkmeijer C.A.M. Estimation of nocturnal 222 Rn soil fluxes over Russia from TROICA
measurements // Atmospheric Chemistry and Physics, 2013. V.13. pp. 11695 — 11708.

3. Anisimov S.V., Galichenko S.V., Aphinogenov K.V., Guriev A.V., Kozmina A.S., Prokhorchuk A.A.,
Klimanova E.V. Electricity of mid-latitude atmospheric boundary layer above land: results of
observations and numerical modeling // Turbulence, Atmosphere and Climate Dynamics, 2019.
V.231 (1): p.012007.
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OLIEHKA BUBPOCEMCMUYECKOI'O 3ATPA3HEHNS IIOC. MOCPEHTTEH,
I'. MOCKBA

Komoe Anopeit Hukonaesuu (acn.), ’Kocmroe P.A.(k.¢p.-m.n., n.c.)
Jlabopamopus ¢hyrOamenmanvHvlx npodiem
axonozuyeckoll eeogpuzuxu u gyaxanonoeuu (703) UO3 PAH
and250195@yandex.ru
(ycmHubwlit 00K1a0)

[TocTostHHOE MPUCYTCTBHE MUKPOCEUCMHYECKOTO (hOHA U €T0 HEMPEPHIBHOE BO3ICHCTBHE
Ha OKPYKAIOIIYIO Cpely, B TOM YHCIIe Ha O0OBEKThI HHPPACTPYKTYpPHI U HACEIICHUE, SIBISICTCS
OJIHOM M3 Ba)KHBIX NMPUYMH HCCIIEIOBAaHUS 3TOrO siBieHus. Habmogenne MukpoceiicMiuueckoro
doHA TPOBOIUTCS C HCHOIB30BAHHWEM OOJBIIOrO YHCIA PETHOHANBHBIX M TII00ATBHBIX
CEHCMUYECKUX CETeH M BXOJIUT B Y)K€ CIOKHBIIYIOCS MPAKTHKY CEHCMUYECKUX HAOIOIEeHUN
[1]. OTu uccnenoBaHus CyXKar Ui PEIICHUS Psijia HAYYHBIX U MPUKIAIHBIX 3a1a4. OnHOM U3
BaXHBIX MPOOJEM, CBSI3aHHOW C MHKPOCEHCMHUYECKHM (OHOM, SBISETCS €ro HEraTUBHOE
BIIMSHUE Ha TEXHUYECKOE COCTOSIHUE 3JaHUM M CAHUTAPHO-TUTMEHUYECKUE YCIOBUS UX
skcrryaranuu [2]. [ns ee pemieHus BaKHO MPOBOJUTH MOHUTOPHHT BHOPOCEHCMUYECKOTO
3arpsi3HEHUS OKPYKAIOILEN CpeIbl C IOMOIIIBIO JIOKATbHBIX CEHCMUYECKUX HUCCIIEI0BaHMi [3].

B pamkax Hacrosimel pa®oThl MPOBEAEHO HATYpHOE HM3MEpeHHE BUOPOCEHCMUYECKOTO
3arpsi3HeHUs1 Ha TeppuTopuu moc. MocpeHtreHn (r. MockBa) mpu MOMOIIH ITHPOKOIIOJIOCHBIX
ceiicmoMeTpoB. llenpio paboTHI SBIATIOCH HCCIEAOBaHHE 3aKOHOMEPHOCTH paclpeesieHus
WHTEHCUBHOCTU MHUKPOCEHCMUYECKUX M TEXHOTEHHBIX IIYMOB Ha UCCIEAYEMON TEPPUTOPUH.
Jns »storo ObUIM TPOBENEHBI IUIOHIAJHBIE M3MEPEHHS C TOMOUIbI0 MEPEHOCHBIX
ceficMocTaHIMit Ha 0aze MOJIEKYJISIPHO-DIIEKTPOHHBIX MpeoOpa3oBareneii [4]. B kadectBe
OTIOPHOTO MCTIONB30BAJICSA MPUOOP TAKOTO KE TUMA, HO B OTIWYHE OT MEPEHOCUMBIX aTYUKOB,
OCYIIECTBIISBIINI HETIPEPHIBHYIO 3aIIUCh.

bbuln OlleHeHBl YPOBHU CHUTHAJIOB B BBIOPAHHBIX MECTaX OTHOCHUTENIBHO OMOPHOIO
NyHKTAa HAOMIOACHUH, pPa3MENIEHHOT0 B MOJBAIBHOM ToOMemmeHun KoopanHaimoHHO-
nporHoctudyeckoro 1eHtpa M®3 PAH nHa cnenuanbHOM moctameHnte. B pesynbrare
NpOBEAEHHBIX pabOT IMOCTpOEHA KapTa 3arpA3HEHHOCTH UCCIENyeMOH  TEppUTOpUU
MUKPOCEHCMUYECKUMU M TEXHOTEHHBIMU [ITYMaMU B Pa3JIMYHBIX YaCTOTHBIX HHTEPBAJaX.

JlanHOoe uccieoBaHUE IMO3BOJIMT BECTU HENPEPHIBHYIO OLIEHKY BUOPOCEHCMHUYECKOIO
3arpsi3HeHUs] 1Moc. MOCpPEHTTeH MpH HCMOJIb30BaHWU BCETO JIHIIb OJHOW CEWCMOCTAHIIMU,
YCTaHOBJIEHHON Ha OMOPHOM ITYHKTE.

Hccneoosanue evinonneno npu gunancosoi nodoepicke PODU (epanm Ne 18-35-00541),
a makace no epaumy Ilpesudenma Poccuiickou ®@edepayuu 018 noOOePI’CKU HAVUHBIX UIKOIL
(Ne HIII-5545.2018.5)

Cnucok numepamypol:
1. Jlwb6ywun A.A. MuUKpoceHCMHYECKHi IIyM B MHHYTHOM JHana3oHe IEepHOAOB: CBOHCTBA H
BO3MOJKHBIC AHArHOCTHYECKHe Tpu3Haky // ®usnka 3emin, 2008. N4, C. 17-34.
2. Mawuna U.P., Kopsoscmuna 10.A., Ceiukuna E.H. Bausare TpaHCIOPTHON BHOpanny Ha 3[aHUS H
coopyxeHus // CTpouTenbcTBO 1 apXuTekTypa. OnbIT U coBpeMeHHbIe TexHonoruu, 2015. Ne4. — 4 c.
3. CII142.13330.2010.-CHulI 2.07.01-89. «I'panoctpoutensctBo. [lnannpoBka u 3acTpoiika ropoacKux
U CETIbCKHUX MOCEICHUI.

4. Cobucesuu A.JI., Ilpecnos /].A., Aeagponos B.M., Cobucesuu JI.E. BMOpakrBaeMbIii aBTOHOMHBIN
reoruapoaKkycTHueckuii Oyt HoBoro mokosienusi // Hayka u texnonoruueckue paspadorku, 2018. T.
97. Nel. C. 25-34. DOI: 10.21455/std2018.1-3
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OLIEHKA 3KCXAJISIN TOPOHA C 3EMHOM TOBEPXHOCTH
10 HABEMHBIM PAJTUOMETPUYECKUM U METEOPOJIOI'MYECKNM HABJIIOJIEHUAM

Kosvmuna Anuna Cepzeesna (m.n.c.), Imumpues 2.M.
Teogusuueckas obcepsamopus «bopoxy UD3 PAH
alina@borok.yar.ru
(ycmmuulit 0oKnao)

OCHOBHOH BKJIaJ] B MOHH3AIIMIO TIPU3EMHON aTMoc(hepsl HaJl CyIe BHOCAT W30TOIBI PaIoOHa
Rn u *Rn (TopoH), oOweMHass akTUBHOCTH (OA) KOTOpPHIX OTIWYAETCS OOJIBIION
n3MeH4YnBOCThI0 [1-2]. U3-3a mamoro Bpemenu >xm3HH (~80 C) Bech 229Rn pacnamaercs B
MPU3EMHOM CIIO€, B OTJIMYHE OT *2Rn, KOTOPBIA 3a BpeMs CBOeW XU3HU (~5 NHEH) ycrmeBaeT
pacrnpocTpaHUThbCs Ha Bech atMocgepHbiilt morpannynbiit cioii (AIIC). Takum oOpa3om, HECMOTps
Ha CNabyl0 SKCXATAIMI0O 2°RN ¢ 3eMHOH MOBEPXHOCTH, €ro BKJIAJ B HOHH3ALMIO MPH3EMHOI
aTMocdepsl MOKeT ObITh BecbhbMa 3HauuTENbHBIM [2]. [1o pe3ynbraTam m3MepeHHi cecMUYeCcKOn
panonoBoit ctaniu CPC-05 [3], mpoBeeHHBIX B 3eMJITHOM TOJBaJIe U3MEPUTEIBHOTO MaBUIbOHA
IO «bopok» M®3 PAH B mosope 2016T., OA moamousennbix 22°Rn m ?°Rn cocrapmmm
~ (105+6) Br/™® u ~ (41£15) Br/M®, coorBeTcTBeHHO [4].

Llenbio TaHHOH PabGOTHI ABIANOCH MOJTy4EHHE OLEHOK IIOTHOCTH MOTOKa “°RN ¢ 3eMHOIA
TMOBEPXHOCTH IO Pe3yNbTaTaM HaGmoneHnii MeteomapamerpoB u OA “°Rn B mpmsemHOM ciioe
atMocdepsl. Habmoaerus npoBoaninch Ha uaMepureabHoM nonurone ['O «bopox» D3 PAH B
ntone — urosie 2016 r. 3navenus koddpdumnmenrta typOynenTHor muddysun (K) paccauTsiBaanch ¢
MOMOIIBIO MPOTPAMMHOTO 0O€CTIeYeHHsI IBYX METEOKOMIUIEKCOB MeTreo-2 [5], yCTaHOBJICHHBIX Ha
BeicoTax 2M u 10wm. Ilo pesynpraram MeTeoHaAONMIOACHUN OTOMPATMCh YacCOBBIE HHTEPBAJIBI,
COOTBETCTBYIOIIME YCTOMYMBON CTpaTuUKauu aTMOc(ephl, JUIsl KOTOPBIX MOTOK Teria ObLT
HamnpaBJieH BHU3, a 3aBUCHUMOCTh K OT BBICOTHI (Z) ammpOKCUMHUPOBANACH JUHEWHOW (pyHKIMEH:
K(z) = Koz. [ 0TOOpaHHBIX MAHHBIX MO0 METOAY HAUMEHBIINX KBAJPATOB MOJyYeHa OICHKA
koapdummenta Ko = (0.032+0.016) m/c. JInsg Tex ke WHTEPBAJIOB BPEMEHH 10 KyMYJISTHBHOMY
anbda-criekrpy, usmepeHaomy CPC-05 Ha BbICOTE ~7 CM, COTJIACHO M3JIOKCHHOU B [4] METOIMKE
nomydena onenka OA “°Rn A = (4.3+3.6) b/M°. U3 aHAIHTHYECKOTO PENICHHs CTAIMOHAPHOI
KpaeBoil 3a/[aun, OMHCHIBAIOMIEH TYpOYIEHTHBI TPAHCHIOPT M pacnan “’RN B IPHU3EMHOM CIIOE,
TOTyYeHO BBIPAXKEHHE TS IIOTHOCTH MOTOKA 22°RN ¢ 3eMHoi#i mosepxHocTH (J) Kak byrkiun Ko u
A. Jlns miotHOCTH moTOKa °RN ¢ 3eMHO# MOBEPXHOCTH B YCIOBUAX YCTOMUMBOM cTpaTHdUKAIMN
nonydena omerka J = (1.5+1.3) aromos/MYc. Ilpu stom OA *°Rn Ha 3eMHON TOBEPXHOCTH,
OKa3BIBACTCS, paBHOI = (52+44) Br/M®, uTO cormacyercs ¢ paHee MONyYEHHBIMH oneHKamu OA
noxmnouserroro 2°Rn [4].

Pa6oma evinonnena npu noooepacke PODU (epanm Ne 18-05-00233).

Cnucok numepamypul:

1. Anisimov S.V., Dmitriev E.M., Aphinogenov K. V., Guriev A.V., Kozmina A.S. Variability of radon
distribution in the atmospheric surface layer over the land of middle latitudes // 10P Conference
Series: Earth and Environmental Science, 2019. V. 231. DOI: 10.1088/1755-1315/231/1/012006.

2. Anucumog C.B., I'anuuenxo C.B., Agdunocenos K.B., Maxpywun A.Il. luxosea H.M. OO0nemHas
aKTUBHOCTb paJOHA M HWOHOOOpa30BaHWE B HEBO3MYIIEHHOW HIDKHEH arMocdepe: Ha3eMHEIC
HaOMIoIeHUs U YnciieHHOe MoienupoBanue // duzuka 3emmu, 2017. Ne 1. C. 155-170.

3. Ceiicmuueckast pagoHoBast cranims CPC-05. PykoBocTBo mo skcmtyaranuu / Mocksa, 2009. - 21 c.
http://www.ntm.ru/UserFiles/File/product/ION/srs-05/rukovodstvo_po_ekspluatazii.doc

4. Kosvmuna A.C., [mumpues O.M., Anucumos C.B. VI3mepenue o0bEMHONH aKTUBHOCTH pajioHa U
TOpOHa ceiicMuyeckoil pagoHoBoi crannueir CPC-05 / 22-1 MexayHapoaHas mKojga-KoH(epeHIusI
MotoIbIX Yu€HbIX «CocTaB atMocdeprl. ATMOC(EpHOE INMEKTPHIECTBO. KitmMaTideckue mporecch.
Tesucs! gokmanos. Maiikon: M3a-so «MII Kydepenko B.O.», 2018. C. 88.

5. Inaoxux B.A., Maxuenxo A.D. lludpoBas ynbrpassykoBas mereoctanius // ITpubopsr, 2009. Ne 7.
C. 21-25.
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TEPMOXMMUWYECKHUE OI' PAHUYEHUA
HA MOJEJIM BHYTPEHHEI'O CTPOEHU JIVHBI

Kponpoo Examepuna Buxmopoenua
mu.c., TEOXU PAH
e.kronrod@gmail.com
(ycmmuulit 00Knao)

PekoHCTpYyKIIMS XUMHUYECKOTO COCTaBa U TEIUIOBOTO PeXHMa MPOU3BOAMUTCS HAa OCHOBE
COBMECTHON MHBEPCHH I'PABUTALIMOHHBIX M CEMCMUUYECKUX AAHHBIX, a TAKXKE Macc-0aJaHCOBBIX
METPOJIOTHUECKUX COOTHOIIEHUH MeTo oM MonTte-Kapino s Moaenu nuddepeHupoBaHHOM
B pe3yJbTaT€ YaCTHYHOIO IUIABJICHUS TMepBOoHa4YaibHO oaHOpoaHou Jlynwsr [1]. Ilpwm
MOCTPOCHUU MOJIeNIe B KaUeCTBE MPaHUYHBIX YCIIOBHI MCIONB3YIOTCS CEHCMHUYECKUE JaHHbIE
«Apollo» [2], a Takxke Macca © MOMEHT MHEPILUHU U3 JAHHBIX M0 M3YYCHHIO TPABUTAIIMOHHOTO
nons - muccuss GRAIL [3]. MopenupoBanue ¢a3zoBoro cocraBa M (U3MUECKHX CBOMCTB
MaHTHH TIPOBEICHO C MTOMOIIBIO METOZa MUHUMH3allMKi CBOOOIHOM sHeprun [ mb0ca B pamkax
cucrembl NapO-TiO,-CaO-FeO-MgO-Al,03-SiO; u ypaBHEHMII COCTOSIHUS MHUHEpAJIOB B
npubmkennn  Mu-I'pronaiizena-/lebass Ha  OCHOBE  MPOTrpaMMHOrO  KOMILIEKca
THERMOSEISM c yderom (ha30BBIX NpeBpalieHuii 1 anrapMoHusma [4].

B pesynbrare pemenus oOpaTHOW 3aJayd TMOJIyY€Hbl OTPAHUYEHUS HA XUMUYECKUUN
cocTaB (KOHIEHTPAIMK MTOPOI000pa3yIONINX OKCUIOB) U MUHEPATIOTHIO TPEXCIIOMHON MaHTHH.
[TokazaHo, 4TO BHE 3aBUCUMOCTH OT paclpeleseHus] TeMieparypbl, KoHnentpanuun FeO ~11-
14 mac.% u 3HaueHus Marue3nanbHoro uncia MG# 80-83 nmpruMepHO OJIMHAKOBBI B BEPXHEH,
cpenHelt M HKHEH MaHTUM JIyHBI, HO pe3Ko OTJIMYAIOTCS OT TaKOBBIX JJISl BaJOBOTO COCTaBa
cwmkatHoi 3emun (Bulk Silicate Earth = BSE, FeO ~ 8% u MG# 89). HanpotuB, olleHKH
conepxkanus AlO3 B MaHTHHM JOBOJBHO 3aMETHO 3aBUCST OT pPACHpEeNICHUs TeMIEepaTyphl.
Jl71s pacCMOTPEHHBIX CLIEHAPUEB TEPMAJIBHOTO COCTOSIHUS C pa3ianureM 1o temneparype B 100-
200 °C na pasHbIx rayouHax koHuentpauun Al,O3 ysenuumsarorcs or 1-5% B BepxHel u
cpenneit manTtuu a0 4-7 mac. % B HIDKHEW MAaHTUM C KOJMYECTBOM TpaHarta BILIOTH a0 20
mac.%. Pamuycel Fe-S siapa co cpenneit miuotHocthio 7.1 r/em® u cozepxkaHuemM cepbl 3.5-6
Mmac. % oueHeHnsl B uatepBasie 50-350 kM ¢ HanOosiee BEpOSATHBIM 3HaUeHHEM 0KoJ0 300 KM U
JOBOJBHO c1a00 3aBUCAT OT TemioBoro pexuma JlyHbl. Pe3ynbpTatel MojenupoBaHUS
NPENoNararoT, 4Tto MaHTHS JIyHBI CTpaTH(HUIHMpPOBaHA IO XWMHYECKOMY COCTaBy H
YKa3bIBAIOT Ha CYIIECTBEHHBIE Pa3INYMs B COCTaBaX 3e€MIIU U €€ CITyTHHKA.

Paboma evinoanena npu gpunarncosot noodepoicke PODPU (npoexm 18-05-00225) u npoepammuol
Ipe3uouyma PAH No 17.

Cnucox numepamypol:

1. Kronrod V.A., Kuskov O.L. Inversion of seismic and gravity data for the composition and core sizes
of the Moon. // Izv. Phys. Solid Earth, 2011. V. 47. pp. 711-730.

2. Gagnepain-Beyneix J., Lognonné P., Chenet H., Lombardi D., Spohn T. A seismic model of the
lunar mantle and constraints on temperature and mineralogy // Phys. Earth Planet. Inter, 2006. V. 159.
pp. 140-166.

3. Williams J.G., Konopliv A.S., Boggs D.H., Park R.S., Yuan D-N., Lemoine F.G., Goossen S.,
Mazarico E., Nimmo F., Weber R.C., Asmar S.W., Melosh H.J., Neumann G.A., Phillips R.J.,
Smith D.E., Solomon S.C., Watkins M.M., Wieczorek M.A., Andrews-Hanna J.C., Head J.W., Kiefer
W.S, Matsuyama I., McGovern P.J., Taylor G.J., Zuber M.T. Lunar interior properties from the
GRAIL mission // J. Geophys. Res. Planets, 2014. V. 119. DOI: 10.1002/2013JE004559.

4. Kuskov O.L., Kronrod V.A., Kronrod E.V. Thermo-chemical constraints on the interior structure and
composition of the lunar mantle // Phys. Earth Planet. Inter, 2014. V. 235. pp. 84-95.
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AAHHBIE O CTPOEHIUN KPUCTAJUIMYECKOI'O ®YHAAMEHTA 1 BO3PACTE
I'EOJIOITMYECKHNX COBbITHHN B PAMOHE ITEPEJJOBOI'O XPEBTA
BOJIBIIIOT'O KABKA3A

Kynaxoea Examepuna Ilemposna * (acn., unc.), JTamouues A.B.>3, Kamzonkun B.A."*
Y Jla6opamopus mexkmonuxu u 2eoounamuxu (103) D3 PAH
2 Jlabopamopusi apxeomazHemusma u 38010yulL 21481020 Maznumuo2o nois (106) D3 PAH
3 [eonoeuueckuii gaxynemem MI'Y umenu M. B. Jlomonocosa
liverpool.town.uk@gmail.com
(ycmmuulit 0oKnao)

Bnpi6ckuit MeTamopduueckuii KOMIUIEKC, OOHAKAIOIIUIACS B MeXAypeube pek boibmas
u Manas Jlaba, sBisieTcss KPYIMHEWIIMM BBIXOJOM TOPOJ KPUCTAUTMYECKOTO (yHIaMeHTa
[TepenoBoro xpedra bonbmoro Kaskaza. B coctaBe komrmiekca pa3in4aoT apMOBCKYIO CBUTY
U OalKaHCKYIO CBUTY, HPOPHIBAEMYIO0 KpPYMHBIM balkaHCKUM TI'paHUTOMIHBIM MacCCHUBOM.
ITosyueHHBIE AAHHBIE YpaH-CBUHLIOBOIO JaTHMPOBAHMS IOPOJA MOKa3alu MO3JHEBEHICKHUN
BO3pacT rpaHuTou0B banmkanckoro maccuBa (549—574 MiH n€T) ¥ IO3AHEICBOHCKU BO3pacT
IpaHaT-CIIIOITHBIX CIIAHIEB apMOBCKOW CBUTHI (362.2 + 1.9 mun.ter) [1,2]. KomruiekcHbie
CTPYKTYpPHO-TE€OJIOTUYECKHE, M30TOMHO-T€OXPOHOJIIOTUYECKHE, MEeTPOIOrHYECKre u
NEeTPOMAarHUTHBIE HCCIIEJOBAHMSI MO3BOJIMIM HaM MOATBEPAUTh TEKTOHMUYECKYIO IPUPOLIY
KOHTaKkTa MexXay OTUMH  (GopMalusMd U ONPENeIUTh  CTPYKTYypy  OIbIOCKOTO
MEeTaMOp(UIECKOTO KOMIUIEKCa KaK TO3THEBEHICKUWH (yHIAaMEHT W CpeIHenaae030HCKuii
MOKpoB. JlaHHBIE M30TOMHOTO TATUPOBAHHS WHTPY3HH, OKAUMIISIONIUX bBIBIOCKHMI BBICTYII,
BBISIBWIM B MpeJelax M3yyaeMoro peruoHa MarMaThyeckue CoOBITHS — paHHe-
cpenneneBoHckoro (393.7 £ 1.7 muH.JIeT) U paHHeKaMeHHOyroibHOro (319.3 £ 3.8 MuH.JIeT)
BozpactoB [1,2]. bBbulo mpoBeneHO  CpaBHEHHME  BCEX  IMOJYYEHHBIX  M30TOIHO-
TE€OXPOHOJIOTUYECKUX JaHHBIX IO MarmMaTUTaM M MeTaMop(uTaM ¢ TaKOBBIMH JIaHHBIMH
Onusnexamux  perioHoB  Cpean3eMHOMOPCKOrO — MOsica,  IOCKOJBKY  BBIAEISIEMbIE
MarmMaTu4eckue COOBITHS MPEACTaBISIOT cOO0M Ba)KHBIE T€0JIOTMYECKUE MapKephl U SBISIOTCS
KJIIOYOM K IIOHMMaHUI0O U PEKOHCTPYKLMHU Tajneo3oickol ucropun llepenoBoro xpedra
bonbmioro KaBkaza. Benackoe coObITHE MIMPOKO PACIPOCTPAHEHO B MpElenax TeppeilHOB
TOHJIBAHCKOT'O ITPOUCXOXKACHUSI, 0TOOpakass MarMaTU4eCKUe COOBITUS KaJOMCKON OpPOT€HUH, B
TO BpeMsl Kak IpOsIBICHHE PaHHEKAMEHHOYTOJbHOTO MarMaTu3Ma XapakTepHO Ui aKKPEIHH
TOHJIBAHCKUX TEPPENHOB K 105KHOM okpanHe BocTtouno-EBponeiickoil miaaTtgopmsi.

Pa6oma eévinonnena npu noooepacke PODU (epanm Ne 17-05-01121).

Cnucok numepamypul:

1. Kamszonkun B.A., Jlamvuues A.B., Buosnun FO.I1, Comun M.JIL, Cmyrvckas A.U., Hseanos CJI.
[To3aHEeBEHICKHE KOMIUIEKCHI B CTPYKType MeTamopduueckoro ocHoBanus IlepemoBoro xpeOTa
Bonsmoro Kaskasa // I'eorekronuka, 2018. Ne3. C. 42-57

2. Kamsonxun B.A., Jlamviwes A.B., Heanos CJI., Buoanun FO.Il., Comun M.JIL, Kyraxosa E.II
HoBrle maHHBIE O CTpPOCHMM M BO3pacTe OJILIOCKOro Meramopduyeckoro komiuiekca [lepemoBoro
xpebTa bonpmoro Kamkaza / IIpoGieMbl TEKTOHHMKM KOHTMHEHTOB W OKeaHOB. Marepuansl LI
TekTonuueckoro copemanus. 'EOC Mocksa, 2019. T. 1. C. 245-247
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COITOCTABJIEHUE MOJIEJIEN JE®OPMAITMOHHON AKTUBHOCTU
PA3/IBUT'OBBIX PA3JIOMOB C PE3VJIbTATAMU I'EOJJMHAMUYECKOT'O
MOHHUTOPUHT'A OBBEKTOB HE®TEI'A30BOT'O KOMITJIEKCA

Kyzomun /Imumpuit Kyzomuu
M.H.c., Jlabopamopus cospemennoll u npukiaouou ceoounamuxu (201)
HUD3 PAH
dimak1292@mail.ru

(ycmHubwlit 00K1a0)

Pe3ynbTaThl MHOTOKpDaTHBIX IOBTOPHBIX TEOJE3UYECKUX W3MEPEHHH, MPOBOAMMBIX B paMKax
re0AMHAMHYECKOr0 MOHUTOPHHTA, OPraHU30BaHHOIO B Tpefenax pa3pabaThiBaeMbIX MECTOPOXKICHUN
YB w®w OKCcIulyaTHpyeMBIX  TOM3eMHBIX — XpaHwmwmmy Ta3za ([IXI), BeSIBUIM — JIOKaIbHBIC
KBa3MCHMMETPHYHBIC JIOKAJbHBIE MPOCAIKA 3EMHOH MOBEPXHOCTH B NPHPA3IOMHBIX 30Hax [1,2,3].
[TomoGHBIN THI OCenaHNii 36MHOM MOBEPXHOCTH XapaKTEePEH AJISl pa3ABUIOBBIX Pa3IOMOB.

i1 uHTepnpeTanuu pe3ysbTaTOB MOHUTOPHMHIA ObUIM IIPOAHAIM3UPOBAHBI  Pa3jIndHbIC
AQHAJIUTUYECKUE U YMCIICHHBIE MOJIEJIN Pa3/IBUTOBBIX Pa3aoMoB. OCHOBHBIM KPUTEPHEM COIIOCTABICHUS
Mojenell ¢ HaOMoAaeMbIMH JaHHBIMH SIBUJIOCH COIOCTaBlIeHHE MOPQOJIOrHYECKHX TapaMeTpoB
pacnupeaciaCHusaA BEPTHUKAIbHBIX W T'OPU30HTAJIbHBIX CMCHIGHI/H‘/'I 3eMHOM MMOBCPXHOCTU B OKPECTHOCTHU
pas3ioMHOM 30HBI. Mogenu ObUIM YCIOBHO pa30MThI Ha TPHU IPYyMNIbl B 3aBUCUMOCTH OT I'PaHUYHBIX
YCIIOBUH M XapakTepa YCIOBHHA B MOJECITBLHOM aHAJIOre pa3jIOMHOM 30HBI: OJOKOBBIE, AUCIOKAIIMOHHBIC,
napaMeTpHyYeCcKu MHAyIUpoBaHHbIe [4, 5].

B pesynbraTe cOnoCTaBUTEIBHOTO aHAIN3A U3MEPEHHBIX U MOJEIBHBIX CMELEHUH II0Ka3aHO, YTO
HAWIYydIINM 00pa3oM HaONI0AaeMOMy CHEKTPY MOP(QOJIOTHUECKHX OCOOEHHOCTEW HaOII0aeMBbIX
aHOMaJIMH yJIOBIETBOPSAIOT MOJENIH TapaMeTpUIecKd HHAYLMPOBAaHHBIX AedopMannii pa3ioOMHBIX 30H,
Korga BO30yXAeHHE (MHIYLUPOBaHME) JIOKAIbHBIX IPOLECCOB B pa3jioMax IPOUCXOAUT IIOA
BO3/ICHCTBUEM MAJIbIX TEXHOI'€HHBIX BO3MYILEHMH B OOCTaHOBKE KBa3UCTATHYECKOTO PEXHMaA
PETHOHAILHOTO HATpyKeHus [6].

IlonydyeHHsle pe3yJbTaTbl JEMOHCTPUPYIOTCS Ha IPHUMEpPE pe3yJbTaTOB I'E€OJMHAMHYECKOIO
MOHHTOPHWHTA psijia HeTera30BbIX MECTOPOXKAEHHH (BKITto4as menbdossie) u [1XT .

Cnucok numepamypel:

1. Xucamos P.C., @Iamuasmyminun H.C., Kyzomun FO.O. u Op. CoBpeMeHHas TeOJWHAMHKA W
ceiicMuuHocTh FOro-Bocroka Tarapcrana. Kazans: ®@3n, 2012. - 240 c.

2. Kysvmun [0.0., Huxonos A.HM. TeomuHaMHYECKUN MOHUTOPHHT OOBEKTOB HE()TEra30BOro
koMmruiekca / B kH.: ®DyHnameHTanpHBIA 0a3uC HOBBIX TEXHOJIOTHH HE(PTSHOW H Ta30BOH
npombiienHoctd. M.: I EOC, 2002. C. 427-433.

3. Kyzemun FO.O. CoBpeMeHHas! FeOAMHAMIKA OMAcHBIX pa3inoMoB // dusmnka 3emmn, 2016. Ne 5. C.
87-101.

4.  Kysemun IO. O. CoBpeMeHHas TeOANHAMUKA Pa3BUTOBBIX pa3inomoB // Ousuka 3emin, 2018. Neb.
C. 87-105.

5 Kysemun JIK, Kyzsemun FO.O0., @ammaxoe E.A. MojenupoBaHue COBPEMEHHBIX
reofe()OpMalMOHHBIX HPOLIECCOB B pa3loMHbIX 30Hax / B kH.: CoBpeMeHHas reouHaMuKa HEAp U
9KOJIOTO-TIPOMBIIIIIEHHAsT 0€30MacHOCTh 00BEKTOB HedTerazoBoro kommiekca. M.: OO0 «TuPyy,
2013. - C. 90-100.

6. Aopaman I.0. Kysemun J[.K., Kysemun FO.O. Pemenue oOpaTHBIX 3a7ad COBPEMEHHOM
reOJIMHAMHUKH HEIp Ha MECTOPOXKICHUSX VYITIEBOJOPOJIOB W TOA3EMHBIX XpaHWIHIAX Taza //
Mapkieriaepckuii Bectauk, 2018, Ne 4, C. 52-61
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OB ABTOMATH3ALIMN AHAJIN3A TEO®U3NYECKUX TTOJIEM

Jlaspoe Hean Ilaenosuu
M.H.c., acn., ['eogpuzuuecxas obcepsamopus «bopoxy UD3 PAH
lavrvania@mail.ru
(ycmHublit 00K1a0)

N3yuenne Bapuanmii TreoU3WYECKUX TOJIEH PA3TMYHOTO TEHE3McCa HEeMOCPEICTBEHHO
CBSI3aHO C OOpabOTKOM OONBIIMX MACCHBOB JaHHBIX. bBOJBIIMHCTBO CYIIECTBYIOIIUX
IPOrpaMMHBIX ~ MPOAYKTOB  TPYJHO  aAanTUPOBaTh MOJ  MPOBEACHHE  KOHKPETHBIX
HCCIIEIOBATENLCKUX PaboT. Takas cuTyamusi TMOCTYKHIa TOTYKOM K CO3JIaHUIO HECKOIBKUX
MAKEeTOB MPOrpaMM, MO3BOJISIIOIIMX OTOUpaTh U BU3YalIM3UPOBATh B MHTEPAKTHBHOM PEKHUME
Pa3JINYHBIC XaPAKTCPUCTUKU UCCIICAYCMBIX reoq)mnqecxnx MOJI€H: MAarHUTHOIO II0JISI 3EMIIU U
MEXIUITAaHETHOTO ~ MarHUTHOTO  MOJIA, mHapaMeTpbl  (OPUIOKOBBIX U aTEepIIOKOBBIX
MOCIIE0OBATEIHHOCTEN, a Tak)Ke MPOBOJAUTH UX O00paOOTKY, aHaIM3 W CpaBHeHHUe. Mcrmonb3ys
pa3paboTaHHbIE MPOTPaMMHbBIE MPOAYKTHI, OBLIIM HCCIIEI0BAaHbl BapHalli MarHUTHOTO TOJIS U
X CBA3b C Ha6JIIOHaeMBIMI/I 3CMIJICTPACCHUSAMMU. B peE3yiabTaTC IOKAa3aHO CTATHCTHYCCKU
3HAYUMO€ U3MEHEHHE MAarHUTHOTO MOJIS MOCIE CUIIBHBIX 3€MIIETPSICEHHIA.

Paboma evinonnena npu  unancoeoii.  noodepiicke PODU  (epanm  18-05-00096),
a maxkace no eoczadanuro U3 PAH.
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PA3JIOMOB I10 JAHHBIM O MEXAHU3MAX CEUCMUWYECKUX COBbITUA

Jepmonmosa Anacmacus Cepzeeena
H.c., Jlabopamopus (hyHOaMeHManbHbIX U NPUKIAOHBIX npodiem mekmonodusuxu (204)
HU®D3 PAH
alermontova@mail.ru
(ycmHubwlit 00K1a0)

3anaun celicMUYecKoro palOHUPOBAHUS BKJIIOUAIOT B Ce0s OLIEHKY BEPOSTHOCTEN MOJIBHIKEK
Ha KOHKPETHBIX pasznomax. llomydeHHas B mocieaHue rojasl MHGOPMAIUS O paclpeaesieHHH
TEH30pa HANPSHKEHUI B CEHCMUYHBIX paiiOHaX MO3BOJISIET, COMOCTABIASA JaHHBIE 00 yriie maJeHHs
U TPOCTHPAHUM IUIOCKOCTH pa3jioMa C JAHHBIMH O JIOKAJIBHOM TEH30pE HAIPsDKEHUH, NenaTh
HEKOTOpBIE BBIBOJBI 00 OMACHOCTH JBIKEHWH 1o pasznmomy [1]. OnmHako ompexnencHUe
NPOCTPAHCTBEHHOTO PACTONIOKEHUSI TUIOCKOCTEH pas3ioMOB camMoO Mo cebe TMpelnCcTaBiseT
C0XHOCTh. CBeZIeHHI Jake O MPUTIOBEPXHOCTHBIX YIJlaX MOTPY>KEHUS pa3IOMOB B F€OJIOTHUYECKON
JUTepaType 10BOJbHO Majo [2,3].

[Tockonbky ceificMuYeckHe COOBITHS MPOMUCXOAST, KaK IPAaBUJIO, IO CYIIECTBYIOLIUM
pasjiomaM, IMpenIaraeTcs MCIOIb30BaTh JAaHHBIE KaTaJOrOB MEXaHU3MOB 3€MIICTPSACCHMH s
OTIpeJIeNIEHHs] PAcTIONIOKEHHS TNIOCKOCTEH.

[TpunoBepXHOCTHBIE YIIIbI OTpysKeHus pasnomoB CeBepHoro TsHp-1llaHs onpenensioTcs Ha
OCHOBAHMHU JAaHHBIX O penbede MPH TMOMOIIM CIEAYIOUIero O000OIeHHs METOoAa IJIaCTOBBIX
TpeyroabHUKOB. [loCcKONMBbKYy B 007aCTAX TOPHBIX TOAHATHH, WMEIOMIMX PE3KO BbIPAKEHHBIN
penbed, BBIXOA OJHOTO M TOTO € pa3jioMa Ha JHEBHYIO IMOBEPXHOCTb HA Pa3HBIX y4acTKax, Kak
NpaBuiIo, GUKCHPYETCs] Ha Pa3HBIX TOMOrpaduvecKuX BBICOTAX, IS KaKIOTO CErMEHTa pa3jioma
MOJKHO TO000paTh MIOCKOCTh, HAWIYYIIUM O0pa30oM MpUOIMKAIONIYI0 TaKkoi Habop Todek. Jrta
IUIOCKOCTh U MPUHUMAETCS KaK IJIOCKOCTh JAHHOTO CETMEHTA pa3jioMa y MOBEPXHOCTH.

OpHaKo Hesb3s CUUTATh, YTO MOIPYKEHHE pa3jioMa Ha IIIyOMHY IPOMCXOJUT PAaBHOMEPHO
noJ TeM ke yriaoMm. M3BecTHO, uTO ¢ MIyOMHON pa3iaoMbl MOTYT MajaTh Kpyde WM, HA00OpOT,
CTaHOBUTHCS O0Jiee MOJOTUMH (JTMCTPUUYECKHE PAa3JIOMbl), & TAK)KE MEHATh HAllpaBlIeHUE MaJeHUs
Ha TIPOTHBOIIOJIOKHOE (CyOBepTHKaIbHBIE B3pe3bl) [4]. B HacTosmielt pabore caeiaHa TMOIBITKA
MOCTPOHTD AJITOPUTM HAXOXKJIEHHS yIila MaJeHus pa3ioMa Ha pa3HbIX MIyOWHaX MmyTéM BbIOOpa U3
KaTaJiora MEXaHU3MOB 3€MJICTPACEHH TeX COOBITHIA, KOTOPBIE IO PACIOJIOKEHUIO TUTIOIEHTPOB U
OpPUEHTALMHU HOJAJIBbHBIX TNIOCKOCTEH MOYKHO OTHECTH K paccMaTpuBaeMoMy paszioMy. Ha nepBom
[iare WCIOJIb3YIOTCS 3€MIIETPSACEHHs, OJNM3KHE K BBIXOJAY pas3iioMa Ha IOBEPXHOCTb, OHH
OINMCHIBAIOT M3MEHEHHUE YyIja MOTPYXKEeHHs pas3ioMa Ha HeOoibmux riayouHax (mo 5 km). Ha
rimyOuHe 5 KM HPUHMMAETCsl HOBOE, HECKOJIbKO M3MEHEHHOE 3HAa4yeHHE YIJia, U MCXOMS U3 Hero
ofpejienseTcs noyiokeHue pasnoma. Ha cnenyromiem mare 6epércs cieayromuil Auana3oH riryouH,
5-10 kM, W HaxogUTCS HOBOE 3HAUEHUE YyIiia TOrpyxkeHus. lcmonp30BaHuEe anropurMa
IPOIEMOHCTPUPOBAHO Ha mpumepe pasiaoma Bepxosoii (Ceephblit Tsanb-111ans).

Cnucok numepamypul:

1. Pebeyxuu FO.JI, Kysuxoe C.H. TekToHOPU3NYECKOE pPAMOHUPOBAHHE AaKTHBHBIX pPa3IOMOB
Cesepnoro Tsaup-1llans // I'eomorus u reodpmsuka, 2016. T.57. Ne 6. C. 1225 - 1250.

2. Abopaxmamos K.E., Yanoou P., Tomncon C.U., Bypbanx /l., Pyoun Y., Mumnep M., Monnap II.
IIpoucxoxxneHue, HampaBJI€HUE U CKOPOCTh cOBpeMeHHOro cxkatud LlentpanbHoro Tsanb-Ilans
(Kupruzus) // T'eonorust u reopusuka, 2001. T.42. Ne 10, C. 1585 - 1609.

3. Kopoicenxos A.M., Abouesa C.B., Baxpameesa I1.C., /[cymabaesa A.b., Mamwipos 3.M., Mopo3zosa
E.A., Opnosa JI.A., @opmyna A.b. CunbHbIE HCTOpPUYECKHE 3EMIIETPACEHUS Ha ceBepo-3anazae Hcchik-
Kynbckoii Bnaaunbl (CeBepublii Tsub-11lans) // ['eonorust n reodusuka, 2011. T.52 Ne 9. C. 1276 -
1286.

4. Narr W., Suppe J. Kinematics of basement-involved compressive structures // Amer. J. Sci., 1994.
V. 294. Ne 7. pp. 802-860.
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MOJIEJIMPOBAHUE HEOIIPEJIEJIEHHOCTEM HE®TEI' ASOHOCHBIX CUCTEM

Joceeckana Anzenuna Illamuneena

acn., Ud3 PAH
angelina.petgeo@gmail.com
(vemmwtii 0oxnao)

[Ipu mocTpoeHun OaCCEMHOBOW MOJIETH MAaJOM3YYCHHBIX PETMOHOB BO3HUKACT PsII
KPUTHYHBIX HEOMpEJCNIEHHOCTe BBHUAY OTCYTCTBHSI MHOTHX BXOJHBIX TapaMeTpoB. B
pe3ysbTaTe MOCTPOEHHAs MoOJieldb HE JaeT MOJHOW KapTUHBI CTPOEHHUS YriEeBOJAOPOIHBIX
CUCTEM M3y4aeMOr0 PETHOHA U SBIISETCS BEChbMa CYObEKTHUBHOM.

B nmannHOl paboTe TmpuBENEH CrMocod peanu3anui  TEXHOJIOTHH 0acCeiHOBOTO
MOJICJIMPOBAHUS C Y4YETOM aHajdu3a HEONPENeICHHOCTH BXOJHBIX NapaMeTpOB U OLICHKE
BIIMSIHUSI KQXKJ0W HEOINPEACIICHHOCTH Ha (OopMUpOBaHUE 3aJeKel yriieBomopoaoB. Ilokazan
croco0 KaJuOpOBKH MOJIENM Ha MOATBEpXkIEHHBIE OypeHHeM oObeKThl. BriOpanbsl Hanbomee
MOAXOSAIINE BXOJAHBIC TTApaMeTpPhI, U Mojo0paHa Hanbosee KOppeKTHass 6acceHOBasi MOJICIb,
YTO MO3BOJIMJIO JI0KA3aTh HAJIMYKUE YTIIEBOJOPOJAOB U OLIEHUTh PUCKH.

[Ipu pacuere HeolpeneIeHHOCTEH OCHOBHBIMH BapHATUBHBIMU IapamMeTpaMu ObLIN
paccMOTpEHBI apaMeTpbl pe3epByapa (CeIMMEHTOJIOTUYECKHE darun) u
Hedrerazomerepunckux ol (Copr, Bogopoansii uaaexe HI).

B mepByro ouepenb, OCHOBHBIE PE3YNIBTAThl PAOOTHI BKIIOYAIOT CPAaBHEHUE PE3YJbTATOB
MeTOJIa C MPUMEHEHHUEM BEPOSITHOCTHON OlleHKH MeToaoM Monte-Kapno npu MoennpoBaHuu
HE()TEra30HOCHBIX CHUCTEM W METOJa C TPUMEHEHHEM JETePMUHUCTUYECKOTO TIOIXOJa.
Hcnonp3oBaHre NETEPMUHUCTUYECKOTO TMOJAXOAA MOXKET KaK 3aBBICUTh, TaK M 3aHU3UTH
3HAQUYEHHUS YIJIEBOJIOPOJOHACHIIIEHUS, B OTJIMYKME OT TMOAXOAa, KOTOPBIM HCIOIb3YET
pacnpezieieHue 3Ha4eHU OT MUHUMAJIbHO BO3MOKHOTO 0 MaKCUMAJIBHOTO C ONpeeIeHHBIM
CTaH/IAPTHBIM KBaJ[PATHYHBIM OTKJIOHEHUEM.

BaxxHo oTMeTHUTH BIMSIHME Ha pE3yJIbTaT MOJEIMPOBAHUS HW3MEHEHHE IapaMeTpoB
pe3epByapoB U HedTeMaTepuHCKHX Mmopoj. Danuu BIHUSIOT MPEUMYIIECTBEHHO Ha TPOIECC
MUTPAlMd ¥ aKKyMYJSIUHA YTIIeBOJOposoB. B mensdoBom Oacceiine IOxkHOW Amepuku
BEJIMKA BEPOSATHOCTh HAKOIUICHHS MOIIHOW TOJIIIM TIyOOKOBOJTHBIX TJIMH, KOTOPBIE MOTYT
SBIIATHCS XOPOIIEH MOKPBIIIKON Ui yJIaBIWBaHUs YIIeBOJIOPOAOB. B To ke Bpems cBoiicTBa
HeTera3oMaTepuHCKUX (popmanmii BechbMa BaKHBI JUIS ONPEICICHHS KOJIMYECTBA 3aleKel U
yraeBo0poAoB B HUX. bonbiee pa3nuune B HacklmeHuu rnpu u3MmeHeHun Copr u HI, yem nmpu
u3MeHeHnu ogHoro Copr, COOTBETCTBEHHO, BOJOPOJIHBIN HHJIEKC HEPTEMATCPUHCKUX IMTOPOJ
uMeeT Oouiblliee 3HAYCHHE JUIS MONTYYCHHS HACBHIILIEHUS B 3aliekax. TemIoBoil MOTOK Takxke
BIUSAET HAa PE3yJbTAaT TEHEpAIlMU YIJIEBOJIOPOJOB. braromapss MMeErONUMCS CKBaKWHHBIM
JAHHBIM MOKHO MCKJIIOYUTH HEBO3MOXKHBIE 3HAUYEHHUS TEIUIOBOTO MOTOKA, KOTOPHIE MOTIH ObI
MIPUBECTH K HEMTPABWJIBHON HHTEPIPETAIIUH TAHHBIX MOJICITHPOBAHHUSI.

Cnucox numepamypul:
1. Hantschel T., Kauerauf A.l., Fundamentals of Basin and Petroleum Systems Modeling / Springer-
Verlag Berlin Heidelberg, 2009.
2. PetroRisk Guide.
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OIIBIT CUHXPOHHOM OBPABOTK MATHUTOTEJUTYPUYECKUX JIAHHBIX
PA3BEJOYHOI'O JUAITA30OHA B HEOTET'A3OIIEPCIIEKTHMBHOM PEI'MOHE
KUTAA

Jozoeckuit H.H. (n.c.); Bapenyose He.M.
L{enmp ceosnexmpomacnumuvix uccieoosanuii UdP3 PAH
i.n.lozovsky@yandex.ru
(ycmHubwlit 00K1a0)

YpoBeHb KYJIbTYPHBIX u UHAYCTPUATBHBIX LTYMOB, HCKaXKaIOLIUX
maraurotestypuueckue (MT) nanssle, yBenuunBaercs ¢ KaxabM rogom. C 1enblo pa3BUTHS
MeToauku oneHuBaHus MT NaHHBIX, OCIOKHEHHBIX BHICOKOMHTEHCUBHBIMU MTOMEXaMH, ObLIa
BBINOJIHEHA 00paboTKa MaccuBa 30HAMPOBAHUM (5 CHHXPOHHBIX ITYHKTOB HaOIIOEHMIA),
MIPOBEJICHHBIX B He(TerazonepcrnekTuBHOM peruone Kutas, pacrosioskeHHOM ceBepo-3amnajHee
[Texuna. B ananu3 ObUIM BOBIICUEHBI CHHXPOHHBIE 3aITUCH T€OMAarHUTHBIX 00CcepBaTOpUil CeTH
INTERMAGNET (CYG, CHA, LZH, MAN) cekyHIHOW TUCKpETHU3aIH, PACTIONOKEHHBIX Ha
paccrosinuu 10 1000 KM OT psIAOBBIX TOUYEK.

O6paboTka TPOBOIUIIACH C IPUMEHEHUEM JIBYX MPOTPAMMHBIX KomruiekcoB: SSMT2000
(Phoenix Geophysics, Kanaga) 1 PRC_ MTMV (LI'OMU UD3 PAH, Poccus) [1,2,3]. [dnsa
KOKIOro IMYyHKTAa W3MEPEHH B KadecTBe YJAJICHHBIX HAONIOIEHUN OBUIM HCIOIb30BAHBI
JTAaHHbIE BOCBMH JIPYTUX CHHXPOHHBIX ITYHKTOB, BKJIIIOYas r€OMarHUTHBIE 0O0cepBaTopuu. buut
u3ydeH 3(h(exT oT ucnoap30BaHusl 0A30BBIX CTAHIIMN, YIAJICHHBIX HA Pa3jIMYHOE PACCTOSHUE
OT JIOKQJILHOTO UCTOYHMKA IIyMOB.

[To pesyapraram wmynbTU-RRMC onenuBanns B cucreme PRC MTMV nonydensr
[NIaJKUe KpuBble MMIenaHca (kak MHUHMMYM, 10 3000 c¢) ¢ ManplMM JOBEPUTEIbHBIMU
uHTepBanamu. [lpu sTomM ObUIM CYIIECTBEHHO MOJABIEHBI HMCKA)KEHUS KPUBBIX B 00JacTu
“meptBOro” nuanasona nepuojos 0.1-10 ¢ (HapyeHHs MOHOTOHHOCTH aMIUIUTYJ UMIIEAaHCca
U TpUOMKEHHEe K Hymo ux (a3). Pe3ynbrarel CHHXpPOHHOW OOpaOOTKHM YKa3bIBAalOT Ha
HEO0X0IMMOCTh 00eCIIeYeHHUs] BBICOKOTO Ka4eCTBa 3alMceil TOKaIbHONW 0a30BOW CTaHIUU MPH
MPOBEJCHUN TMOJEBBIX HCCIEAOBAHUN, HO OCTAaBJISIOT BO3MOXKHOCTb  KOMIIEHCAIMH
BO3HHUKAIOIIMX C HEHW MpoOJjeM 3a CYeT JaHHBIX F€OMarHUTHBIX oOcepBartopuil. OTMmedaeTcs
BaXHOCTh pabOThl TEOMAarHUTHBIX 00CEPBATOPHIA B peXHME CEKYHJIHOH W, BO3MOXHO, Ooiyee
BbICOKOYaCTOTHOW JUCKPETU3ALMH JUIsl IPOBEIECHUS I'€0JI0r0pa3BeIOUHbIX 30HANPOBAHUI.

Cnucok numepamypol:

1. Bapenyos He.M. Pazsutue mnporpammuoii cucremsl PRC_MTMV MHororodeuHoit 0o0pabOTKH
naHHBIX cHHXpoHHBIX MT/MB 30maupoBannii // Borpock! ecrectBo3Hanus, 2016. Ne3 (11). C. 48-52.
2. Bapenyoe Ue.M., Cokonosa E.FO., Mapmanyc E.P. u np. MeToauka MOCTPOCHUS MEPEAaTOUYHBIX
orepaTopoB DM mosist i MacCHBa CUHXPOHHBIX 30HAupoBannii BEAR // ®usuka 3emiu, 2003, Ne2,

C. 30-61.

3. Varentsov Iv.M. Arrays of simultaneous EM soundings: design, data processing, analysis, and
inversion / in book: EM sounding of the Earth’s interior: theory, modeling, practice (Ed. V.V.
Spichak). Elsevier, 2015. pp. 271-299.
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[TPOYHOCTDH OCAJIOYHBIX I'OPHBIX ITOPO
TP MUKJIMYECKUX U3I'MBHBIX HAT'PYXXEHUAX

JIyunukosea Anéna Onezogna
cmyoeum, Iopuwiti uncmumym HUTY « MUCuCy
aloynaechelon@gmai.com
(ycmmuulit 00Knao)

MaccuB TOpHBIX MOpPOJA BOKPYr TOA3€MHBIX BbIPAaOOTOK TMOJBEPraeTcsi CTATUYECKUM
U TMHAMUYECKUM Harpyskam, MPUBOJAIIUM K YCTaJOCTH, CHIKEHHUIO MPOYHOCTH U Pa3pyILICHUIO,
4YTO 00YCIIaBIUBAET aKTyaJbHOCTh OCYIIECTBIICHUSI HEPA3PYILAOLIEH OLIEHKH MPOYHOCTU TOPHBIX
MOPOJT AKYCTUYECKUMH MeToJlaMu. B peanbHbIX YCIOBUSAX MPOYHOCTH MOPOJT MOXKET YMEHBIIATHCS
JI0 pa3pylIeHHs B TE€YCHHE JECATKOB JIET, a MPOTHO3 HEOOXOAUMO JieJaTh 3a 0oJjiee KOPOTKOE BpeMs
3a CYeT MPOBEACHUS YCKOPEHHBIX MCIBITAaHUN, MPEAYCMATPUBAIONINX TUKINYECKHE YCTATOCTHBIE
HAarpy>xeHust 0Opa3moB TOPHBIX TMopod. KpoBmo NOA3EMHON TOpHOW BBIPAOOTKH MOKHO
paccMaTpuBaTh Kak OajKy, HCIBITHIBAIOIIYIO HM3THOHBIE Harpy3ku. Temoil paOoThl sBiseTCS
HCCIIEIOBAaHNE THIICOCOAEPKAIINX TOPHBIX MOPOJ CIOKHOTO MHUHEPAIBHOTO COCTaBa IMPH H3THOE
B COOTBETCTBHH C [1] MO TPEeXTOUYEHYHOI cXeMme HarpyKeHHs M yCTAHOBJCHHE 3aKOHOMEpPHOCTEH
NPOSIBIICHUS] MAJOIHMKIOBOM YCTaJOCTH [2] BO B3aWMOCBS3H C NMPOYHOCTBHIO U aKyCTHYECKHUMH
CBOMCTBAMH — CKOpPOCTSMH pAcCHpOCTpaHEHHUS MPOJOJIBHBIX W TOMEPEYHBIX YIPYTUX BOJH
B o0pa3siax, a Takke JOOPOTHOCTBIO.

B xone BbmonHeHHs paOoThl OBUIM pemIeHbl 3a7adyd [0 HCCIIEJOBAHMIO YCIIOBHMA
dbopMupoBaHUs pa3IMYHBIX PEKUMOB AepopMupoBaHus (YIIPYroe, ynpyro-riacTHIHOE U XPYIIKOE)
U MPOTHO3a BPEMEHM >KU3HH (IMKJINYECKOH JOJITOBEYHOCTH) 00pa3IOB-0aJIOK MPHU HUKINIECKOM
HarpyXeHUHU MyTEM PETUCTpAIlMi aKTUBHOCTH aKycTHuecKou amuccuu (AAD) HemocpeacTBEHHO
B X0/ TPOBEJCHMS OKCIIEPUMEHTOB. VICmbITaHHMA TNPOBOAWIMCH Ha  oOpasmax-Oaikax
rurncocojaepkamux nopoxg HoBomockoBckoro wmecropoxaeHus. OOpas3ipl HMENH CIOXKHOE
IByX(a3zHOe CIOUCTOE CTPOSHHE U BKIIOYAIN 00JIACTH MSITHUCTOTO TUIICA M TOJIOMUTA.

B pesynbraTe mpoBeneHUs WCHBITAHWKA M JalbHeWIed o0paOOTKM MONyYeHHBIX JaHHBIX
OBLIM ceNaHbl BBIBOJBI, YTO MEXaHMUECKHUE HAaOMI0IeHUs (HanpsbKeHus U eopmannn) He MOTYT
C IOCTaTOYHOM JIOCTOBEPHOCTHIO BBISIBUTH OJU30CTh PAa3pyIICHUSI Ha pAaHHUX CTAUSAX JAETpajallui
reoMaTepuaia, HO MOTYT JaTh HH(POpPMAIHIO 00 3TOM HEMOCPEACTBEHHO MEpe]l Pa3pylICHUEM.

[TocpenacTBoM perucTpalMu aKyCTUYECKOW 3MHCCHU Il 00pasloB ObUTM ONpPEIeIICHBI
3HAYeHHsI HArpy30K, NPU KOTOPHIX TOpHAas MOpoAa MEPEeXOIUT W3 YIPYroro B IJIACTHYECKOE
cocrosiHue. Peructpamms AAD No3BOIMIA PACCUUTATh KOJUYECTBO IUKIIOB HATPY>KEHHS, KOTOPOE
HEOOXO0IMMO /IS pa3pyleHust o0pasiia B pexiuMe IIIaCTHYECKOro 1e()OpMUPOBAHUSL.

Jlo u Tmocine UUKIOB HAarpyKeHUs OMNpPENeNSUINCh  CIEAYIOIINe KHHEeMaTH4eCKHe
XapaKTePUCTHKH: CKOPOCTh MPOIOJIBHONW BOJHBI, CKOPOCTH IOTEPEYHBIX BOJH, MOJISPU30BAHHBIX
BIOJb W TONEPEK HAINpaBJICHUs NPUIOKEHHS HAarpy3kd. JlaHHBIE MapaMeTpsl MO OTAEIHHOCTH
TOKa3aJIi HEBBICOKYIO MH(OPMATUBHOCTD MPH OIICHKE OJM30CTH pa3pylIeHUs, OJHAKO COBMECTHO C
aKyCTHUYECKOH TOOPOTHOCTHIO, aKyCTHYECKON SMHUCCHEH U AePOopMalMOHHBIMUA HaOII0ICHUSIMH
OHM TIO3BOJIMJIM TIOJIYYUTh JTOCTOBEPHYIO OIICHKY TOBEIEHHUS oOpaslia Ha Pa3jIMYHBIX CTYIEHSIX
Harpy>KeHHs BIUIOTH JI0 €T0 Pa3pyIICHUs: U BO3MOKHOCTh ITPOrHO3UPOBAHUS MTOCIIEIHETO.

Pa6oma evinonnena npu gunancosoii noooepiicke PODU (epanm Ne 17-05-00570)

Cnucok numepamyput
1. TOCT 30629-2011. Marepuanbl u u3AeHUS OOJUIIOBOYHBIE W3 TOPHBIX TOPOA. MeETOMbI
ucnertanuii / M: Craamaptuadopm, 2012. - 29 c.
2. TOCT 23207-78. ConpotuBnenue ycranoctd. OCHOBHbIC TEPMHHBI ONpPEACICHUs] U 0003HaYeHH s /
M.: U3a. Cranaaptos,1981. — 49 c.
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Maxees Bnaoucnas Anopeesuu (yuawuiics)*, Kocmros P.A (k.p.-m.n., n.c.)
LIBOY "Ilkona na FOz0-Bocmoxe umenu mapwana B. 1. Yyiikosa"

2Jlabopamopus yroamenmanshbix npobrem
akonozuueckotli 2eopuzuxu u syakanonozuu (103) Ud3 PAH
shageraxcom@yandex.ru
(yemmutii 0oxnao)

['mobGanpHOE 30HAMpOBaHUE 3€MJIM C HCIOJB30BAaHUEM KOHTPOIHPYEMBIX AKTHUBHBIX
BUOPAIIMOHHBIX HMCTOYHMKOB TIPEICTABISIET COOON CIOXKHYI0O U aMOUWIIMO3HYIO 3a/1auy,
TpeOyIOIIyI0, MOMUMO YBEIMYEHUS aOCOIMIOTHOW MOIIHOCTH H3JIydaTeseil, MOBBIIMICHUS HX
OTHOCUTENBbHOU 3(P(PEKTUBHOCTH.

UzsectHo [1], uyto okomo 70% »SHepruum H3Ny4eHHUS CEHCMHUYECKHX BUOpPaTOpOB
U3ITy4aeTcsl B BUJE MOBEPXHOCTHBIX BOJIH, YTO TMOJIE3HO JJIi MHOTHX Teo(pU3NYeCcKUX 3aad,
0COOEHHO MPU WHXKEHEPHBIX HccaeaoBaHusaX. OAHAKO A r100alTbHOTO 30HAUPOBAHUS 3eMIIU
3TO MPEICTABISAETCS HEPALMOHAIBHBIM, TIOCKOJIBKY B 3TOM CIIy4ae MCIHOIb3YIOTCS 00BEeMHBIE
BOJIHBI.

IlepcnexkTBHOW uWAEeld BBINISIAUT NEPEPACHPEACIICHUE H3IYyHaEMON CEHCMHUYECKUM
BUOPATOPOM SHEPTUU OT MOBEPXHOCTHBIX BOJH K 00beMHbIM. EE& peanusanusi BO3MOXKHA C
MOMOIIIBI0 TIPUMEHEHHUS] CEeHCMHUYECKUX OaphepoB. 3HadanbHO MOJO0OHBIE COOPYKEHHS
pa3palaThIBAIUCh 7S OTPa)XJICHUS BaXKHBIX OOBEKTOB MH(PPACTPYKTYPHI ISl UX 3aIIUTHI OT
pa3pylIaoniero BO3ACHCTBUS MOBEPXHOCTHBIX BOJIH, BBI3BAHHBIX 3eMJIETpsiCEHUsSIMU [2].
Opnnako »KpaHUpYyROIUNA 3PPEKT MOXKHO HCIOIb30BaTh W MPOTUBOIOJIOXKHBIM CIIOCOOOM —
BMECTO TOTO, 4YTOOBI HE JIONMYCTUTh TPOHUKHOBEHHWE IIOBEPXHOCTHBIX BOJH BHYTPb
3alUIIAeMOIl 30HBI, MOXKHO OTPAaHHYUTH €€ H3IYYeHHE BHE OSTOM 30HBI CEHCMUYECKUM
BUOPATOPOM, PACIOJIOKEHHBIM BHYTPH HEE, M TaKUM 00pa30M, MOBBICUTH 3(P(HEKTUBHOCTH
ceificMHYecKnX BUOPaTOPOB.

B HacrosmeMm wHcciaenoBaHMM € NOMOLIbIO YHMCICHHOIO MOJEIUPOBAHUSA HCIIONIB3YS
MOJXOJ, MpeNoKeHHBIH B [3], HccienoBaHbl pa3NuyHble KOH(PUTyparuu CeHCMUYECKHX
OappepoB TMpu pa3HbIX napameTrpax. [lokazaHo, YTO CyImIECTBYIOT KOH(MUrypaluu,
peann3yemMble Ha MPAKTHUKE, CIIOCOOHBIE 3HAYMTEIHHO MOBBICUTH 3((HEKTUBHOCTh H3ITYYECHUS
OOBEMHBIX BOJIH CEHCMHYSCKMMH BHOpaTOpaMd 3a CYET IIOYTH IIOJHOTO PACCeSHUS
MOBEPXHOCTHBIX BOJIH.

Paboma evinoanena npu noodepacke PHD (npoexm Ne 17-77-10162)

Cnucok numepamypul:

1. Anexcees A.C., I'eza HHU., Emanoe A.®., Kawyn B.H., Koeanescxuii B.B., Manwmeiin A.K.,
Muxaiinenxo b.I"., Cenesnes B.C., Cepoiokos C.B., Cooucesuu A.JI., Cooucesuu JLE., Conosves B.M.,
Xaiipemounoe M.C., Yuuunun H.C., Kwun B.J. AxTHBHas CEHCMOJOTHS C MOIIHBIMHU
BuOpannorHbIME nctounukamu. UBMuMI™ CO PAH, 2004. - 387 c.

2. Kuznetsov S.V. Seismic Waves and Seismic Barriers // Acoustical Physics, 2011. V.57, Ne 3.
pp. 420-426.

3. Kocmroe P.A. CoBepllieHCTBOBaHHE HEKOTOPHIX METOJIOB CEMCMOPAa3BEIKH C TIOMOIILIO0 JAaHHBIX O
paccessuum BonH Panest Ha penbede // M3Bectust Poccuiickoi akamemun Hayk. Cepust ¢pusmueckasi,
2018. T.82. Ne 11. C. 1555-1559.
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UD3 PAH
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(vemmuotii 0oxnao)

HpCI[CTaBJIeH MCTOA HUHTCPHOPECTAIUKU JAaHHBIX, TOJYUYCHHBIX TIpH PpagrOBOJIHOBOM
MPOCBEUMBAHUM  MEXCKBOXXUHHOTO TmpocTpancTtBa [1]. Ilpu wu3MepeHHSIX HUCTOYHUK
ANIEKTPOMATHUTHOTO U3y4eHUs (JIEKTPUUECKUMN IUIOJb) pa3MeIlaeTcs B OJIHOW U3 CKBaXKHH,
a IpUE€MHUK — B OJHOW U3 COCETHUX. 3Hasl PACCTOSHUS MEXAY UCTOYHHUKOM U MPUEMHHUKOM
Mo BCIWYMHE 3aTyXaHUSd MOXHO OIICHUTH KOZ—)(I)(I)I/IL[I/ICHT IIOTJIOICHUA BOJIHEI. HOpOI[BI,
obnmamaromue Oojiee HU3KMM  COTNPOTHUBIIEHHWEM, XapaKTEpU3YIOTCS 0ojiee  BBICOKUM
MOorjiiomeHueM paauoBOJIH, IIO3TOMY HJAaHHBIC H3MCPCHUA HAOT BO3MOXHOCTH OULCHHUTH
pacnpenenenue A¢GGEKTUBHOTO BJIEKTPUYECKOro compoTuBieHus. Kak mpaBuio, g
U3MEPEHUS UCIONB3YeTCsl JIOCTATOYHO OOJBINOE KOJMYECTBO CKBAXKUH, MOKPBIBAIOIIIX
OombIIyIO TUTOIIAAs. Hala 1mens cOCTOUT B OCTPOEGHUHU TPEXMEPHOM MOJAETHN pachpeaesieHus
ANEKTPUUECKUX CBOMCTB MEKCKBOXKMHHOTO MPOCTPAHCTBA HA BCEM yYaCTKeE.

Oco0eHHOCTh 33Jjaud COCTOUT B TOM, UTO JaHHbIE HAONIOACHUN TPYNIUPYIOTCS BIOJIb
JMHEWHBIX 00BEKTOB (CKBAXHH), TPUIEM PACCTOSHUS MEXKIY COCETHUMH TOUKAMH, JICKAITIMH
Ha 00BEKTe, MHOTO MEHbIIIE PACCTOSHUSA MEXKAY 0ObEeKTaMHU. ITO MPUBOAUT K 3HAYUTEIHHOU
IIPOCTPAHCTBEHHONW HEOJHOPOAHOCTH B PACIPEACICHHHM [aHHBIX, KOTOPYIO TPYIHO Y4YeCTb,
UCIIOJNIB3YS CTaHIaPTHBIE METOBI TeoCTaTUCTUKH [2]. Hamu moka3aHo, 4To 3a7a4a MOKET ObITh
peuieHa METoAaMH, pPA3BUTBIMU B TCOPHU MAIIWMHHOIO 06yqu1/I;1. I[J'ISI MMOCTPOCHHUA
TpéxMepHOU Mozenu koddduirenTa 3aTyxaHuss HaMH ObLI MCIOJB30BaH METOJ ONMKalIImx
coceniei.

Cnucok numepamypel:
1. Kesopkany C.C., Ab6pamos B.FO., Kosanes [0./J]. CKBaXMHHBIA PaTUOBONHOBOW KOMILIEKC
MIPH MTOVICKaX KUMOEPIUTOBBIX TPyOOoK B 3ananuoit SAxytuu // I'eodusuka, 2005. Ne3. C. 56-64.
2. Aleshin 1.M., Zhandalinov V.M., Application of interpolation procedures for presentation of data
electromagnetic wave lightning // Russian Journal of Earth Sciences, 2009. Ne11:1. pp.1-4.
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AHAJIN3 CKOPOCTEU JED®OPMALIUI 3EMHOM KOPBI
C YYETOM MACILUTABHOI'O D®OEKTA

Manesuu Anexcanop Hnvuu (n.c.", acn.’)
! Jlabopamopus 2eoounamuxu, I eopusuuecxuti yenmp PAH
2 kagheopa «bezonacnocms u 9K0a02uUsL 20pHO20 npou3eoocmeay, I opuvii uncmumym HUTY « MUCuCy
ai.manevich@yandex.ru
(ycmmuulit 0oKnao)

IIpy olLieHKE Te0AMHAMUYECKOTO COCTOSIHMSI PA3JIMYHBIX IO CTENEHU TEKTOHUYECKOU
AKTHBHOCTH PAaliOHOB HEOOXOJIMMa KOPPEKTHAs OlleHKa Aedopmaruii 3eMHOU Kopbl. OauH U3
METOMOB HCCIIEOBAHUS JECTPYKIMM 3E€MHOHM KOpPBl — 53TO TOCTAaHOBKAa HaOIIOAeHUI
ro0anbHBIMU HaBUTAIMOHHBIMU cyTHUKOBBIME cucteMamu (ITHCC). Ucnonp3oBanne THCC
HaOJII0IeHUI 32 COBPEMEHHBIMH ABIDKEHHSIMH 3€MHOM KOpBI, TO3BOJISIET cOOMpaTh Haubolee
JIOCTOBEPHBIE JaHHbIE HAa Pa3HBIX MACIITAa0HBIX YPOBHSAX (JIOKaJbHOM HIJIM PErHOHAIBHOM).
AHanu3  gaHHBIX O  Ae@opManusAX ~ 3eMHOH  TMOBEPXHOCTH  MO3BOJSIET  MOJYydYaTh
dbyHIaMeHTallbHbIE 3HAHUS O TEOJMHAMHUYECKOM pEXHME HCCIeyeMOro peruoHa WiH
JIOKaJbHOM 00JIaCTH, a Tak)Ke OLEHUBATh WH)XEHEPHOE COCTOSIHHE MPUPOIAHO-TEXHHUECKUX
CHUCTEM.

enr HacTosimed paboThl — pa3paboTka U ampoOanus METOIUKH aHAIM3a CKOPOCTEH
nedopManuu 36MHOM MOBEPXHOCTH C y4eToM MacmTabHoro s¢ddexta A JTOKaIbHBIX
reoJMHAMUYECKHUX IOJMIOHOB. Pemanuch ciefyoomuye 3aJadu: CO3/aHUE Karajora JaHHBIX
CKOpOCTeH JedopMaliiy; BHIIOTHEHUE aHANKU3a JedopMaIiil ¢ y4eToM UX MPOCTPAHCTBEHHOM
MacIITa0MPYEMOCTH; OLIEHKAa IEpPCIEeKTUB IPUMEHEHMs IOJIyYEHHBIX pe3yjbTaToB. bbul
uccienoBat 3G PexT yMeHbIIEHUS CKOpOCTel nedopManuil M UX MPOU3BOJHBIX C YBEIHUYEHUEM
JTUCTAaHIIMH MEXy TyHKTaMHU HaOIII0ICHHH.

B paGote npencrasiena mporeaypa pacueToB, IPUBEAEHBI MOIyYEHHbBIE pacipeesieHus
U PETrpeCcCHOHHBIC 3aBHCUMOCTH CKOpOCTei aedopmaruii. [1o BBISBICHHBIM 0000IIEHHBIM
3aBHCHUMOCTSIM MOXHO alpHOPHO OLIEHUBAThH Ae(POPMALIMOHHBIA PEKUM Ha F€OJUHAMHUYECKOM
NOJUroHe (MO0 YTOUHSATH CTEMEHb TEKTOHMYECKOW AaKTHBHOCTH, JMOO IPOrHO3MPOBATH
AHOMAJIbHO BO3MOXHBIE Aepopmariun).

Onenku pacnpeneneHus AeGopmaiuil sl KOHKPETHBIX HHTEPBAIOB TUCTAHIIMN MEXay
MyHKTaMH HaOJIOJACHUM TMO3BOJSIOT paccuuTaTh KOJNMYECTBO (B MPOIEHTAX) CKOpPOCTEH
neopManuii B ONMPEIEICHHOM MHTEPBAJIC X 3HAYCHUN. DTO MO3BOJISET CYAUTh O TOM, KaKHe
U3 ckopocted nedopManuil  ABIAIOTCA AHOMAIBHBIMH, a KaKhe XapaKTEepHBIMH MJis
HCCIIEAYEMOI0 palioHa.

Cnucok numepamypeo:

1. Tamapunos B.H., byeaes E.I'., Tamapunosa T.A. K onenke nedopmaiuii 3eMHOH MOBEPXHOCTH IO
JaHHBIM CITyTHHKOBBIX Habmiogenwmii // Dopueri >xypran, 2015, Nel0. C. 27-32. DOI:
10.17580/gzh.2015.10.05.

2. T'ycesa T.B., Muwun A.B., Crosopooxun FO.I1. COBpeMEHHBIC TBUKCHUS Ha Pa3HBIX MaCIITaOHBIX
ypoBHsix // @uzuka 3emin, 1996. Ne 12. C. 86-91.

3. Kouapsau I'.I'. Macmtabnsit 3dext B ceiicMoTekToHMKe // ['eomuHamuka n TektoHodm3mnka, 2014.
T. 5(2). C.353-385. DOI: 10.5800/GT-2014-5-2-0133.

4. Kyzomun FO.0O. CoBpeMeHHas reoJUHAMHKA OMACHBIX pasiomMoB // @usuka 3emin, 2016. Ne5. C. 87-
101.
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TEKTOHUYECKOI'O CTPECCA

Mameeee Makcum Anexceesuu (n.c.), Kynaxoscxuii A.JI., Moposzog FO.A., Cmynvcras A.H.
Jlabopamopus mexmonuxu u ceoouramuxu (103)
HUD3 PAH
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(ycmHubwlit 00K1a0)

B pamkax uccrienoBaHus mpoOiieM, CBSI3aHHBIX C BIUSHUEM CTpecca Ha BELIECCTBEHHbBIC
npeoOpa3oBaHus TOPHBIX OPOJ (B T.4. - B 30HaX paznomoB) U PT-mapamerpsl meTamopdusma,
OBLT TIPOBENICH aHAIN3 TEPMOIMHAMUYECKUX TapaMeTpoB MeTaMopdusma (C MOMOIIBI0 ABYX
reotepmobapomerpoB  GBPQ wu  TWQ) ana 154  o0pa3sunoB  MeTaTeppUI€HHBIX
KBapLCOJEPKaIUX TOPOJ JaJ0KCKOM CBUTHI OCHOBHBIX 30H MeTamopduszma CeBepHOro
[Tpunagoxss (30Hb! Stv, Sil-1 u Sil-2 o kinaccupukanuu BenukocnaBurckoro) [1], a Takxe
JUIT  TEKTOHWYECKOW (MIOBHOW) 30HBI Meiiepu, pasrpaHUYMBAIONIEH KApeIbCKHU W
CBEKO(EHHCKHUI T€O0JIOKH.

B xozie aHanm30B OBbLIN CTATUCTUYECKHU BBISIBJICHBI IBE CAMOCTOSITEIBHBIX COBOKYITHOCTH
IIMKOBBIX 3HAUEHUIN TeMIepaTypel W JAaBieHUs. B ogHOM ciywae, 3TO TepMOAMHAMHUYECKHE
napaMmeTphbl, XapakTepHble [Uisi aM(GUOOIMTOBON W TPaHYIUTOBOW (Qaluii peruoHaIbHOro
MeTaMmop(u3Ma C JaBJI€HUEM, HE MpeBbIaommmM 6,5 k6ap. Toraa kak B ApyroM cirydae, 3To
OoJiee BEICOKOOAapHBIE 0Opa3zoBanus (Oosbie 6,5 kO6ap), UMEIOITUE TEKTOHUYECKYIO TIPUPOY, U
IpUYpOUYEeHHbIE, K 30HaM pa3inoMoB. K mopogam BTOpoW TIpynmbl OTHOCSTCS JIBE
Pa3HOBUAHOCTH TEKTOHUTOB — "pOTOBUKH" U OIacTOKAaTaKJIa3WThl, IPUYEM IEpPBbIC
XapakTepusyroTcs Oosee BBICOKMMH PT-mapamerpamMu M OTIMYAIOTCA 10 MHUHEPAILHOMY
COCTaBY Kak OT NMPOJYKTOB PErHOHAIBHOI0 MeTaMop(ur3Ma, Tak U OT OJlacToKaTakIa3uToB. Bee
3TH TEKTOHHTHI OTHOCATCS K JBYM pasHBIM 3MH30/laM CTpecc-MeTamopdu3ma, TIe BO3pPacT
OyractakaTakiiaza onpeiesieH, Kak OCTCKIaauaThli [2].

Pacrnipenenenue nukoBbIX 3HaU€HU TemnepaTypsl U naBieHust B CesepHoM [Ipuiagoxee
OBLTIO COOTHECEHO ¢ 30HamMHu MeTamopdu3ma Ha cxeme J[.A. BemmkocmaBuuckoro [1]; Obu10
IIPOBEJICHO TakXke M cpaBHeHHE PT-mapaMeTpoB permoHasbHOro Meramopgusma U CTpecc-
metamopdusma. PacmpeneneHre NHKOBBIX TeMIIEpaTyp KakK MPOAYKTOB PErHOHAIBHOTO
MeTamoppusMa, Tak M cTpecc-MeTamoppusma (3TO YTBEPXKIEHHE CIIOPHO, TaK Kak Mallo
CTaTHUCTUYECKUX JIAHHBIX), CBUICTEIHLCTBYET O TIOCTENIEHHOM BO3pPAcTaHUU 3HAYCHHM
TEMIEPATYPhI C CEBEPA HA IOT, OJAHAKO 3TO HE CBOMCTBEHHO /Il MMKOBBIX 3HAUEHUN JTaBJICHMUSL.
OTtmedaeTcsi CyIIeCTBEHHAs «HEOJHOPOIHOCThY 3HAYEHUI MUKOBBIX TEMIEpaTyp W JaBICHUN
MO TJIOUIATU KaK INPH PErHoHAJbHOM MeTamopdu3Me, Tak W TMpPH CTpecc-MeTamopdusmMe.
«HeogHOpoaHOCTEY) pacmpeseNieHus] MUKOBBIX 3HAYCHHWH TemrepaTypbl M JaBIIEHUS CTpecc-
mMetamopuzmMa Oosiee sIpKo MposiBIICHA B Pa3JIOMHOM 30He Meiiepu.

[Tono6uerit xapaktep u3meHeHus: PT-mapameTpoB He MOXET ObITh OOBSICHEH B paMKax
TPaJMLIMOHHBIX NPEACTABICHUA O CONPSDKEHHOM (CMHXPOHHOM) pOCTE€ TEMIIEpaTypbl H
JABJICHUSI, CBSI3aHHBIM C TIOTPY>KEHHEM MOpoJ] Ha TyOuny. 1o Bceil BUAMMOCTH, OCOOEHHOCTH
BapualMii 3HAYeHWH JaBJeHUs (KaKk pEruoHaJbHOrO Meramopdu3Ma, TaKk H CTpecc-
MeTamopdu3Ma) ONpeAesoTCs BapHallusIMi TEKTOHUYECKOTO CTpecca.

Cnucok numepamypul:

1. Benuxocnasunckuii /[.C. Metamopduueckue 30061 B CeBepHoM llprianoxbe u OlleHKa TeMIeparyp
MeTamMopdu3Ma KHAHUTOBOTO U aAHNATY3UTOBOTO THIIOB DPErHOHAJIBHOrO Meramopduszma /
Meramopduueckue nosica CCCP. JI.: Hayka, 1971. C. 61-70.

2. Kynaxosckuii A.JI., Moposos FO.A., Cmynvckas A.M. TekToHn4ecKkuil cTpecc Kak JOMOIHUTEIbHbIN
TepMonnHamMudeckuii pakrop meramopdusma // ['eopuzmueckue uccnenoBanms, 2015. T.16. Ne 1.
C. 44-68.
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(ycmHubwlit 00K1a0)

OmauM W3 TEPCIEKTHUBHBIX CIMOCOOOB pa3pabOTKH HE(MTSIHBIX MECTOPOXKIACHUN C
TPYJIHOU3BJIEKAEMBbIMU 3aracamMi SIBJIIETCS TEPMHYECKOE BO3JEHCTBUE Ha IutacT. JlaHHas
TEXHOJIOTHMSl 3aKJII0YAeTCd B 3aKayKe TEIJIOHOCHUTENs B IUIACT, YTO COIPOBOXKIAETCS
M3MEHEHHUEM CBOUCTB IUIACTOBOTO (uifouaa M (UIBTPAIMOHHO-EMKOCTHBIX CBOWCTB ILIACTA.
[Tpu sTOM, TOJ BO3/AEWCTBUEM OOJBIIMX MOPOBBIX AABJICHUN M TEMIEpaTyphl HaOJI0AaI0TCA
3HAUUTENbHBIE AeQOopMAaIi TOPOJIbI, a TAKXKE MOXKET UMETh MECTO pa3pylieHUe TuiacTa. Y4er
JTaHHBIX (D PEKTOB HEOOXOAMM /I KOPPEKTHOTO MOJICITMPOBAHUS TIPOIIecca.

Ha npanHbIi MOMEHT CyIIECTBYET psiJi MaTeMaTUYECKUX MOJENEH, MO3BOJISIOIIUX
YUHUTBIBATH Pa3pyILICHUE CPEbl, OTHAKO HEKOTOPBIE U3 HUX HE SIBISIOTCS TEPMOJUHAMHYECKH
corimacoBaHHbiMM [1,2], a B JApyrux OTCYTCTBYIOT IHpPHUMEpbl UHUCIEHHBIX pPacyeTOB
MpUKJIaAHOrO Xapakrepa [3].

B macrosmieit pabore NpPUBOAWTCS TEPMOJWHAMUYECKH COTJIACOBAHHAS MOJCIb H
BBIYMCIIUTENbHBIA QITOPUTM [Jis ONUCAHUs Ipolliecca pa3pylIeHUss B TEPMONOPOYNPYTron
cpene. Moiens OCHOBaHA Ha TpexMepHOM Mozenu buo, cucrema ypaBHEHHUI BKIIIOYAET B ce0st
3aKOHBI COXPaHEHUs MAacChl, UMIYJbCa U 3HEpruu. [[ns 3amblKaHUs CHUCTEMBbl YpPaBHEHHI
HCIIOJIB3YIOTCSL OTPEENSIONINe COOTHOIICHHS, TTOJIYYeHHBIE C HCIOJIb30BAHUEM IPOIIEAYPHI
Konmana-Homna. Onpenensroniue COOTHOUIEHUS YIOBIIETBOPSIIOT MPUHIUITY
TEPMOJMHAMUYECKON COTJIACOBAHHOCTH 32 CUET BBIMOJHEHUS SHTPONUNHOTO HEPABEHCTBA.
Pa3pymenune MoaenupoBaioch C MCHOJIB30BAHWEM MOJX0Ja KOHTHHYaJIbHOM MEXaHUKH
pazpyuienus [4, 5].

Pa3zpaborannas maremaTuyeckas MOJENb pealn3oBaHa B BUJE MPOTPAMMHOIO MOIYJIS.
st pelieHusi CUCTEMBl YPAaBHEHUM UCIIOJIB3YETCS BBIUUCIUTEIBHBIN alTOPUTM, OCHOBAHHBIN
Ha METOJIe KOHEYHBIX 3JIEMEHTOB. J(MCKpeTH3alus ypaBHEHUN MO IPOCTPAHCTBY MPOBOAMIIACH
TeTpa’ApajibHbIMU 3JieMeHTamMHu Teilnopa-Xyna, KoTOpble 00€CleYrBalOT YCTOMUYMBOCTD
pemieHus Ui 3ajad nopoynpyroct. Jlis IHUCKpeTH3auuu IO BPEMEHHM MCIOJIb30BaIaACh
MOJIHOCTBIO HESIBHAS CXEMa.

B pabote mpuBeneH psa BaIUIAIMOHHBIX PAacueTOB HAa CTAaHAAPTHBIX TecTax (Mawnmens,
Tepuaru, HEU30TEPMUYECKOE PACTSIKEHUE CTEPKHS), a TAaK)KE MPOBEACH aHAIINU3 PEIICHUN s
JUisi Ha0opa CHUHTETHYECKUX MOJENel, KOTOpbIe MO3BOJSIOT OICHUTh BIUSHUE Pa3IUYHBIX
3¢ (eKTOB, BO3HUKAIOMIUX MTPH TEPMUICSCKOM BO3ICHCTBUH HA HE()TSHOM IJIaCT.

Cnucok numepamypol .
1. Murakami S., Ohno N. A continuum theory of creep and creep damage /Creep in structures. Springer
Berlin Heidelberg, 1981. C. 422-444.
2. Lemaitre J., Krajcinovic D. (ed.). Continuum damage mechanics: theory and applications / Springer,
1987.
3. Kownoaypos B. . MexaHuKa U TepMOIMHAMUKA HACBIILICHHOH ToprcToit cperpt / M.: MOTU, 2007.
4. Kauanoe JI.M. O BpemeHu paspyuienus B ycnoBusx nonsyuectu // M3s. AH CCCP. OTH, 1958. Ne§
5. Pabomnos FO.H. MexaHu3M [UIMTENLHOTO paspylieHus // Bompockl MpOYHOCTH MaTepHaloB U
KoHCTpyKuuii, 1959. C. 5-7.
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N3YYEHUE 3ATYXAHMNA KOMIIOHEHT TEH30PA HAIIPSDKEHUI
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Maczkoe [Imumpuit Cepzeesuu
H.c., Jlabopamopus ¢hynoamenmanvhbix u NPUKIAOHbIX npobdiem mexmonoguzuku (204)
UD3 PAH
dsm@ifz.ru

(ycmmuulit 0oKknao)

Hanuuue pasppIBHBIX HapyLIeHWH pa3iMyYHBIX MacIUTaOHBIX ypPOBHEH sBIseTCS
XapaKTEpHBIM CBOMCTBOM Teocpenbl. M3yduenue mpobieMatuku popMHUpPOBaHUS HANpsHKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHUSI B TPEHIMHOBATOM Cpelleé HAXOAUT OOJIbLIYI0 MPAaKTHYECKYIO
MPUMEHUMOCTh BO MHOTHUX COBPEMEHHBIX METOJIMKAX JOOBIUM TMOJIE3HBIX HMCKOMAEMBIX,
Harpumep B metojie ['PII. M3ydenne HanpspkEHHOTO COCTOSIHHS BOJM3U aKTUBU3UPYIOIIUXCSI
Pa3JI0MOB MPUHIIMITHAILHO 7SI TEKTOHO(DHU3MYECKHUX UccienoBanuil. T.K. SKCIIepuMeHTAIbHbIE
JaHHbIE UMEIOT HEKOTOpPbIe OTPAHUYEHUS, CBA3aHHBIE C pa3MepaMu 00pa3loB U TITyOMHAMH UX
U3BIATHS, TPUHLIUNHAIBHO BaXHBIM SIBJISETCS TOCTPOEHUS KOPPEKTHBIX MaTeMaTHUYeCKHX
MOJIEJIEN.

Lenbto TaHHOTO HCCIIEIOBAHUS  SIBIAETCS  CO3JaHME MoJenu  (OPMHPOBAHUS
HANPSDKEHHOTO COCTOSIHUSL B OOJIACTH aKTHMBU3ALMM TPEUIMHBI CIBUTa, MPHU ITOM MOJEIb
MaKCHUMaJbHO aJanTUpOBaHa K peanbHOM reocpene. OCHOBHOE BHUMaHHE OOpaIlIeHO Ha
BOIIPOC O CKOPOCTH 3aTyXaHUsl KOMIIOHEHT TEH30pa HapsLKEHUH BAAIN OT TPELIMHBI B Cpeae,
KOTOpasi HaXOJUTCS, JIMOO OJIM3KA K 3aKPUTUIECKOMY COCTOSTHHIO.

B pabote mnpencraBieHbl pe3yNbTaThl YUCICHHOTO MOJEIHPOBAHUS HAMPSKEHHO-
nepopmupoBantoro cocrosaust (HAC) Oau3 akTUBHOW TPEUIMHBI B Cpee, HaXOISIIEHCS B
3aKTPUTHUYECKOM COCTOSIHMU. [loKa3aHa MpUHIMNMAIBHO pa3auvaroniascs KapTUHA 3aTyXaHUs
napamerpoB HJIC mpu ypajieHuu OT TpemMHBI JUIsl JAaHHOTO Cilydas M ciydas, Korja cpena
W3HAYQJIbHO HE HAXOJIUTCS B 3aKPUTUYECKOM COCTOSHUHU, a Wb (OPMUPYET 30HBI
IUTACTUYHOCTH  OJIM3  KOHIIEBBIX  YYaCTKOB TPEIIMHBI.  Pe3ymbTaThl  MOJCIUPOBAHUS
COTIOCTABJISIFOTCS C aHATUTUYECKUMU peleHUusIMU (Harpumep, [1]).

[ns  uucneHHoro pacdy€éra IPUMEHSJIACh  SIBHAs KOHEYHO-PA3HOCTHAs  CXEMa,
pazpaboTaHHass ~ YWJIKMHCOM  JUIs  HCCJIENOBAaHUS  YIOPYroO-IJIACTMUECKUX  Tel |
ycoBepuieHcTBOBaHHass CtedaHoBbIM [3] i MpUMEHEHHS B reoMexaHuke. Terma mouenw
paccMaTpUBAIOTCS Kak yIpyromjacTuyeckue. B oTinume OT KIACCMYECKOTro MOAXO0Aa
VYunkuHca, B JaHHOM Mnojaxonae Oepérca Oosiee clokHas M MOAXOASIIAs JUIsl T€OCPE.bl
monupunupoBannas monenb [pykkepa-Ilparepa-Hukonaesckoro [1, 2]. B e€ pamkax cpena
paccMarpuBaeTcs  Kak  YIPOYHSAIOUIEECS  yNPYrOINIACTUYECKOE  TENO,  HCIHOJb3YETCS
HEaCCOIMMPOBAHHBIN 3aKOH IIACTUYECKOTO TEUEHHUS.

Cnucok numepamypel:

1. Pebeyxuu FO.JI. Jlepmonmosa A.C. AHamUTHUECKOE PEUICHHUE 3aJadd JUIi COBOKYITHOCTH TPEILIHH
caBura c KyjaoHoBbsIM TpeHueM // Jloknaast PAH, 2010. T.435. Ne 6. C. 821-825.

2. llpykkep /., Ilpacep B. Mexanuka TpPyHTOB M IUIACTUYECKUH aHAIW3 WM HpeAeibHOe
npoektupoBanue / Mexanuka. HoBoe B 3apyOekHO# Hayke. Boin. 2. Onpeaensioliue 3aKOHbBI
MEXaHUKH rpyHTOB. M.: Mup, 1975. C. 166-177.

3. Huxonaesécxuii B.H. MexaHuyeckie CBOWCTBA TPYHTOB W TeOopus IUIaCTUYHOCTH / MexaHuka
TBepIbIX Nedopmupyembix Tein. T. 6. Utorn Hayku u texauku. M.: BUHUTU AH CCCP. 1972. C. 5-
85.

4. Cmeganoe FO.Il. HekoTopble OCOOCHHOCTH YHCICHHOTO MOJCIHMPOBAHHSA IOBEACHUS YIPYIoO-
XPYIKOIIACTUYHBIX MaTepuainos // @uznyeckas mezomexanuka, 2005. T.8. Ne 3. C. 129-142.
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BA3A TAHHBIX 110 PE3YJIbTATAM OLIEHOK CEPICMH‘IECKOIZI OITACHOCTHU
PEI'MOHOB KABKA3-KPbIM U AJITAN-CASHBI-IIPUBANUKAJIBE

Huxkonosa FOnus Hzopesna', Conosves A.A.*?
! l'eogpusuuecxuii yenump PAH,
2 Jlabopamopus 2eoungopmamuxu (501) U3 PAH;
j.zharkikh@gcras.ru
(ycmHubwlit 00K1a0)

B noxnazne npencraBiieHbl pe3yJIbTaThl PAOOTHI IO CO3/IAHUIO CIIEITUATU3UPOBAHHOMN 0a3bl
JAHHBIX MO OLIEHKE celcMuueckor omacHocTu st peruoHoB Kaskaz-Kpemm [1], a taxxke
Anraii-Castabi-baiikan  [2,3]. OcHOBHOM 3amadeid pabOTHl CTalo OOBEAMHEHHE JTaHHBIX
pa3IMYHBIX THUIIOB, MOJYYEHHBIX B pe3ylbTaTe HCCIECNIOBAHMUS YKAa3aHHBIX PErHOHOB, U
pa3paboTKa HHCTPYMEHTOB JIJIsl UX KOMIUIEKCHOTO aHaiu3a B eInHON yHUumupoBanHoi ' MC-
cpene. CoOpanbl M mepeBelneHsl B (opmar, mnoanepxkuBaeMelii coBpemenHbiMu [UC,
MHOXECTBO TOYEUHBIX JMHEHHBIX W PAaCTPOBBIX JaHHBIX. ba3za BKiro4aeT B ceOs MHOXKECTBO
TEMAaTUYECKHUX CJIOEB, MPECTABISIOMINX HHTEPEC JIJIsi CEHCMOJIOTOB.

HNHTerpupoBaHHbIE WHCTPYMEHTHI ITO3BOJISIOT HCCJIEAOBATENI0 OIICHHBATh CTEIICHb
CEHCMUYECKOW OMAaCHOCTH IO Pa3JIMYHBIM KPUTEPUSIM B HMHTEPECYIOUIUX pPETHOHAaX.
dynrknuonan peanuzoBanHon [IC o6mamaeT MUPOKUMHU BO3MOYKHOCTSIMU TSI HHTEPIIPETAIIUN
pPEe3yNIbTaTOB U OIEHKH pUCKOB. CHCTeMa MMEeT OrPOMHBIM MOTEHIMAN KakK i T00aBIeHUS
HOBBIX MHCTPYMEHTOB aHajW3a, TaK M A pacHIMpEeHHs Ha JpYrue CeHCMOOITacHbBIS
TEPPUTOPHH.

B xauectBe T'MC-cpenbl ucmosip3oBanach MoOIIHas, coBpeMmeHHas cucrema ArcGIS.
Peanuzanus 1OMOTHUTENBHBIX HHCTPYMEHTOB re000pabOTKH BBIMOJIHEHA Ha sA3bIke Python 2.7.

Cnucok numepamypol:

1. Conosves An.A., Conosves AnA., ['suwuanu AJ]., Hukxonos b.Il., Huxonosa FIO.HM. THUC-
OpUEHTHPOBaHHAsA 0a3a MAaHHBIX 10 OIEHKE CEHCMHYECKOW OMacHOCTH is pernoHoB KaBkaza u
Kpeima // HccaenoBanme Semiu u3 KOCMOcCa, 2018. Ne 5. C. 52-64.
DOI: 10.31857/S020596140003241-6

2. Topwxos A.U., Conosves A.A., Kapxux FO.H. PacniozHaBaHWE MECT BO3MOXXHOTO BO3HUKHOBEHHS
CWJIBHBIX 3emMiieTpsiceHnid B peruoHe Anraii-Casubl-l11pubaiikanse // Jlokmansr akagemun Hayk, 2018.
T.479. Ne 3. C. 333-335. DOI: 10.7868/S0869565218090219

3. Kossobokov V.G., Nekrasova A.K. Earthquake hazard and risk assessment based on unified scaling
law for earthquakes: Altai-Sayan Region // Natural Hazards: Journal of the International Society for
the Prevention and Mitigation of Natural Hazards, 2018. V.93(3). pp.1435-1449.
DOI: 0.1007/s11069-018-3359-z
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BECTPUITEPHBIE CYBBYPU U TEOMATI'HUTHBIE ITVJIbCALIMN YHY IMAITA3OHA
B BbICOKHX IINPOTAX

Hocuxoea Hamanus Cepzeesna (seo. unoic.), A2oeéa H.B., [Tununenxo B.A.
Jlabopamopus ¢usuxu oxonozemmozo npocmpancmea (402)
HU®D3 PAH
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(ycmHubwlit 00K1a0)

MarautochepHsie cyOOypu MNpUBICKAIOT BHUMaHWE YYEHBIX YXe OoJiee TOJyBeKa,
OJIHAKO JI0 CHUX IOp OCTaeTCsl psAll BOIPOCOB, OTBETHl Ha KOTOpbIE HE moiydeHsl. K ux unciy
OTHOCHUTCSI BOTIPOC O (PH3MUYECKMX MeXaHW3MaxX pa3BUTHS CyOOypb 0e€3 SIBHOTO TpHUITEpa
B COJJHEYHOM BeTpe. B pabote [1] moka3aHo, 4TO B MOJIAPHOM Ianke W BOJM3U MOJSPHOM
TPaHMIBI aBPOPAIBHOTO OBajia Tepes OecTpurrepHoil cyOOypel HaOIOgaeTcs YBEIUYCHHE
aMIUTUTYZl TEOMarHUTHBIX KojiebaHuil u KoneOaHMI aBpopanbHOl cBetumoctd B YHY
JIUana3oHe, IO CPaBHEHUIO C HEBO3MYIICHHBIMH JHAMU. Takoe yBeIWYEeHHE MOXKET
CBU/IETEJILCTBOBATH O HAJMUMU KOJICOAHUH B COTHEUHOM BETpPE U MapaMeTpax MEXIUIAHETHOTO
MarHUTHOTO TOJsl, KOTOpble HE MPEICTaBISIIOT MHTEpPEC MPH HAJUYUU SIBHOTO TPUITEpA.
Bropoii BO3MOXHBII BapuaHT - pa3BUTHE HEYCTOWYMBOCTH B XBOCTE MarHUTOC(HEPHI.

B nannoit paGore aHanmu3upyroTcs (IyKTyalldd MarHUTHOTO TIOJIE U MapaMeTpoB
noHOCpepHOH M MarHMTOC(epHON TIIa3Mbl 32 HECKOJBKO YacoB Iepeln OeCTpUTTEpHOM
M30JIMpOBaHHON cyOOypel, pa3BuUBaoIIelcs Ha (QOHE HEBO3MYIICHHBIX MapaMeTpoB
COJTHEYHOT'O BETpa M MEXKIJIAHETHOTO MarHUTHOTO TOJISI ¢ HU3KUM YpoBHeM Kosebanuii YHY
JMara3oHa, 10 JaHHBIM Ha3eMHBIX MarHutomeTpoB, pamapa EISCAT, pacnonoxeHHOTO
Ha [{Imundeprene, a Takxke MarHUTOCHEPHBIX CIYTHUKOB. OOCYyXIaeTcss BOMPOC O Tepeade
SHEPTUU B CHCTEME «YacTHIla - BOJIHA» U UX POJIb B Pa3BUTUU CYOOypH.

Cnucox numepamypul:
1. Yagova N., Nosikova N., Baddeley L., Kozyreva O., Lorentzen D., Pilipenko V., Johnsen M.N.A.
Non-triggered auroral substorms and long-period (1 -4 mHz) geomagnetic and auroral luminosity
pulsations in the polar cap// Ann. Geophys., 2017. V. 35. pp. 365-376.
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BOCCTAHOBJIEHUE CKOPOCTHBIX HEOI[HOPOﬂHOUCTEf/'I CPEJBI C
NCIIOJIbB3BOBAHMUEM ITPUHIIUITIA OGPATMON BOJIHbBI

Hymanoe Apmem Cepzeesuu
acn.,umnoic., Jlabopamopust hyroamenmanvHuvix npoodiem
akonozuueckoli 2eopuzuxu u gyakanonozuu (103) Ud3 PAH
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B 3amagax pacuéra runoreHTpoB 3eMIETPSICEHUI U HCCIeI0BaHUS TITyOMHHOTO CTPOCHHUS
CpeImbl I BBISABICHUS PA3IUYHBIX AHOMAJBHBIX CTPYKTYp TpeOyeTrcs yTOYHEHHAS
nH(pOpMaLKa 0 CKOPOCTHBIX XapaKTEPUCTUKAX CPEJIBL.

B nmanHoif paboTe s BOCCTAaHOBJECHHUS IO CKOPOCTEH BOJH MPHUMEHSUICS METOJ
«oOpatumoit BoJHBI», pa3padortanubiii JI.b. Cmasunoit m H.b. IluoBapoBoit [1]. Meroxn
OCHOBBIBACTCS Ha TMpPHHLIMIIE OOPAaTUMOCTH BOJHOBBIX IIOJIEH: BpeMs paclpoCTpaHEHUs
OT UCTOYHUKA JI0 TPUEMHHUKA PAaBHO BPEMEHM PACHpPOCTPAaHEHUsS OT MPUEMHUKA K UCTOYHHUKY
(B TaHHOM CJIy4ae OT CTAHLIMU K TUIIOLEHTPY 3€MJIETPSICEHUS).

Hcnonp3oBajncss yTOYHEHHBIH ajlropuTM MHBEPCHH JaHHBIX O BpeMEHax Impolera.
JlanHble, HEOOXOIUMBIE IS IPOBEICHUS pacuéTa: KOOPAMHATHI TUIIOLEHTPOB 3eMJIETPSICEHUN
W BpEeMEHa TIEepBBIX BCTYIUICHUMH BOJH 3emieTpsiceHuii Ha craHmusax [2]. CkopocTh
paccumThIBasiach Uit 007acTH BOJM3U KaXKIOTO TUIOLEHTPA, YIOBIETBOPSIONIETO YCIOBUSIM
anroput™ma. Vcmonp3yemblii METOJ HUMEET OrpaHUYeHUs [UIsl OrpaHUYeHHs] CKOPOCTU
(TpeOyeTcsi HalIW4HMe IOCTAaTOYHOTO KOJHMYECTBA 3EMIICTPSCEHMIi), HO MPH 3TOM oO0nazaer
0oJbIIeH JeTaTbHOCTBIO U JOCTOBEPHOCTHIO OTYYEHHBIX TaHHBIX BOJIM3H FHIOLIEHTPOB.

[lepBeiM 3TamoM OBLIO TPOBEAEHO BOCCTAHOBIECHHE CKOPOCTHBIX XapaKTEPUCTHUK
CMOJICIMPOBAaHHOW Cpelbl TMPHU HCIOJIB30BAHUU PEANbHBIX THUIIONEHTPOB 3EMIIETPSICEHHI
Azep0aiipkana. 3aTeM CpaBHUBAINCh BOCCTAHOBJICHHOTO M MOJIEIBHOTO TOJII CKOPOCTEH, U
MPOBOAMIIUCH PAcU€Thl IO peajbHBbIM JTaHHBIM TUIIOIEHTPOB 3eMJIETPSICEHUN M BpEeMEHaM HX
NEepBBIX BCTYIUIEHMH. B pe3ynbrare mOJydeHbl CKOPOCTHBIE pa3pe3bl Ha TEPPUTOPHUH
A3epbaiimkaHa, BHIIOJHEH UX aHAINU3 U CPaBHEHHE.

Paboma evinoanena npu gpunancosoii noooepocke PODU (epanm Ne 18-35-00541), a maxoice
no epanmy  Ilpesudenma  Poccuiickoii  @edepayuu 011 NOOOEPHCKU — HAYUHBIX — UIKOJL
(Ne HIII-5545.2018.5)

Cnucok aumepamyput:
1. Crasuna JLb., Ilusosaposa H.b. ]luHamuKa TOJs CKOpOCTEH CeMCMHUYECKHMX BOJIH B IEPHOIBI
CeCMHUYECKON U BYJIKaHUUYECKOM akTuBU3anuu Ha Kamuarke / M.: U®3 PAH, 2009. - 80 ¢
2. Jluxooees /I.B., Ilpecnog /[.A., Cnasuna JI.b. BoccTaHoBIeHHE TPEXMEPHOTO CTPOSHUS CPENbl IO
JaHHBIM O BpeMeHax mpoOera OOBEMHBIX BOJIH OT BHYTPEHHHX HCTOYHHKOB / TpyHIbl IIKOJIBI-
cemunapa «Bomupi-2018», 2018. C. 32-33.
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BO3MOXHOCTH MOHUTOPUHI'A HAIIPSDKEHHO-IE©OPMIPOBAHHOI'O
COCTOAHMA KOHCTPYKIIMM U TPYHTOB OCHOBAHHMUA
AHTPOIIOI'EHHBIX OFBEKTOB

Opnoea Hpuna Ilemposna (acn.) ', Kanycman H.K.", Aumonoeckas I'H.%, Ocuxa B.H.*
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Hanexnocts u  Oe3omacHOCTh  (DYHKIIMOHHPOBAHUS  AHTPONOIEHHBIX  OOBEKTOB
ompenenseTcs BeMMUYMHAMH Jedopmaruii (KpeHOM, C)KaTHeM/PacTsDKeHHEM, CIBUTOM) U
HaIpsKEHUH B HECYIIUX KOHCTPYKLMSIX, HO, MPEXIE BCETO, YCTOMUMBOCTHIO OCHOBAHMSI, Ha
KOTOPOM OHHM TOKOATCA. [IpoeKkTHBIE pacd€Thl CTPOSUIMXCA COOPYKEHUU - HEOOXOAMMOE, HO
HEJOCTAaTOYHOE YCIOBHE WX O€30MacHOM SKCIUTyaTallud, TaK KakK 3[aHUS U COOPYKEHUS
HaXoOIsTCS B JWHAMUYECKOM B3aWUMOJECUCTBUM C OKPYKAIOIIEW €CTECTBEHHOM W
UCKyCCTBeHHOU cpenoit [1]. Hampumep, n3MeHeHHe ecTeCTBEHHOro OallaHca MOA3EMHBIX BOJI
MPUBOAUT K HM3MEHEHHIO HampsbkEHHO-medopmupoBanHoro cocrosaus (HJIC) rpyHTOBOTO
MaccuBa W YIUIOTHEHMIO TPYHTOB B IpeJesiax JENpecCHOHHbIX BOpOHOK. [loaToMy mnpu
HAJIMYUU SBIICHUI, KOTOpbIE MOTYT TOBIUATH Ha CYIIECTBYIOIIME CTPOCHUS, a TaKke
HEU3BECTHBIX U MaJOU3YYCHHBIX (PAKTOPOB, HEOOXOAUMM MOHUTOPHUHT JedopMaruii, omarogaps
KOTOPOMY BO3MOKHO BBISIBUTH, KAKHM HUMEHHO BO3JACHCTBUSIM MOABEPTaIOTCS COOPYKEHUS.

JIist u3ydeHus] COCTOSIHUSI aHTPOIIOTEHHBIX 00BEKTOB, BKIFOYAst KOHCTPYKIIMHM U TPYHTHI
OCHOBaHHUS, UCHOJB3YIOTCS pa3lnyHble Teo(u3nueckrue MeTOAbl: PaTuOIOKAIIMOHHBIMH,
AIIEKTPOMEXAHUUYECKHH, 3JIEKTPOIMHAMUYECKOTO 30HANPOBAHUSI, BUOPAIIMOHHON TUArHOCTUKU
u pag  cedicmuueckumx MetonoB [2]. IlpeacraBiaeHsl pe3yabTaThl  Ae(POPMAIIMOHHOTO
mouutopuHra HJIC coopyxeHuil B LeHTpalbHOM peruoHe Poccum npu npoBeIeHUH
MacCIITa0HBIX CTPOUTENBHBIX PA0OT Ha TEPPUTOPUH OOBeKTa. J[Is KOHTpOIS JTMHEWHBIX
nedopMmaruii U geopmaruii criBura KOHCTPYKIMEN HCIIOIh30BAIUCH Je(OPMOMETPHI CKATHS -
pacTsDKEHUs, a TaKKe HaAKJIOHOMEPHI Ul KOHTpouia yriioB HakioHa [3]. [loka3aHo, yTo B 3TOM
cily4yae MPUHLIUIHAIBHO BO3MOXKHO MPEAYNPEexKACHUE aBAPUUHBIX CUTYaIMi, KOTOPbIE MOTYT
BO3HUKHYTH MPU MPEBBIIICHUH JOMYCTUMBIX AehopMaluii A7l JAHHOTO COOPY>KEHHUS.

Jl1sl TpyHTOB OCHOBAHUS MPEACTABIEHBI PE3YIbTaThl UCCIEA0BAHUS 3EMIISTHOIO MOJIOTHA
KEJIEe3HOJOPOKHOTO MyTH CeBepHOI Kelne3HOM JOpOrd B pailoHe CO CIOKHBIMH MHXKEHEPHO-
rEOJIOTHUYECKUMHU  YCJIOBHSIMU.  AHAIM3UPOBAJAaCh  BO3MOXKHOCTH  BBIBJICHHS  TIPHU
ceficMOMeTpHYeCKUX HAOMIOACHUSIX M3MEHEHHWI Cpellbl MPH BO3JEHCTBUSX, OKA3bIBAEMBIX HA
HEe TMpHU JBIKCHUU II0C3]I0B HA OJArONPHSTHBIX W HEOJaronpUATHBIX ydacTKaxX ITyTH.
[TokazaHa mpUHIMNHUATIBHAS BO3MOXKHOCTH IPOBEIEHUS CEHCMHUYECKOrO0 MOHUTOPHHTA
COCTOSIHUS TIOJIOTHA KEJIE3HOJOPOKHOTO MYTH C LEIbI0 BBIABIECHUS MOTEHIMAIBHO OMACHBIX
Y4aCTKOB Ha paHHEH CTaJuu UX BOZHUKHOBEHUSI.

Paboma evinonnena npu uacmuunoi noodepaicke PODPHU (epanm Ne 17-20-02119)
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CYILECTBOBAJI JI1 TPAHCJIOKEMBPUCKUI MET AKOHTHUHEHT?
TECTUPOBAHME I'MIIOTE3bI HA OCHOBAHUU ITAJIEOMAT'HUTHBIX JAHHDBIX
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H.c., Jlabopamopus 2nasnozo ceomacHumno20 nois u nempomaziemusma (105)
HUD3 PAH
pasenkoal@ya.ru
(ycmHubwlit 00K1a0)

[IpoTepo3oiickue CynepKOHTUHEHTAIbHbIE PEKOHCTPYKIMU HIPAIOT PEIIAIOIIYI0 POJIb
IpU M3YyYEHUU SBOJIIOLMHU 3€MHOM KOpbl. OJHAKO HECMOTpPSI HA TO, YTO 3a MOCJIETHHE TOMIbI
KOJIMYECTBO MH(POPMAIMK O HUX CYHIECTBEHHO YBEIMUYUIOCH, MHOKECTBO BOIPOCOB BCE €Il
ocratoTcsi 0e3 orBeToB. Tak, O CHMX MOP JOCTOBEPHO HE M3BECTHBI TOYHBIE KOH(MUTYpAIUH
IPOTEPO30MCKUX CyNepKOHTHHEHTOB Pouuus u Komym6us [1].

SAnpom KomymOuu u, BmocnenactBuu, Pomunum sBnsuics kpaToH JlaBpeHTHs, BOKpPYT
KOTOPOTO U MPOUCXOAUTI0 (OPMUPOBAHUE ITUX CYNEPKOHTUHEHTOB. O/IHAKO, 110 UMEIOIIUMCS
OOpBIBOYHBIM JAHHBIM CIIOKWJIOCH MHEHHE, YTO ¢ MOoMeHTa (opmupoBanus KomymOuu mo
MOMEHT pacnajaa PoauHun cymiecTBoBain eqMHBIA METAaKOHTHHEHT B COCTaB KOTOPOTO BXOIUIH
Cubupckas tiardpopma, JlaBpentuss u bantuka [2]. BonblmHCTBO padOT MOCIEAHUX JIET
MOKA3bIBAJIM, YTO B COCTaBE 3TOr0 MerakoHTuHeHTa Cubupb Oblia oOpallieHa CBOMM FOXKHBIM
KpaeM K ceBepHOMY modepexnio JlaBpentuu [3].

[TaneomarHuTHBIE aHHBIC SBJSIOTCS MOIIHBIM HHCTPYMEHTOM, IO3BOJISIOUINM J1aTh
KOJIMYECTBEHHYIO OIEHKY JApeiida ApeBHUX KPATOHOB M MPOTECTHUPOBATH YXKE HMEIOIIUECS
MOCTPOCHHUS, WM TMPEUIOKUTh HOBBIE BApUAHTHI CYNMEPKOHTUHEHTAIBHBIX PEKOHCTPYKIIHM.
OCHOBHBIM HMHCTPYMEHTOM IIaJleOMarHeTH3Ma, TIO3BOJIIONIMM  OLEHUTh KHHEMAaTHKY
(ckopoCTb, TpaeKTOpHIO Apeiida) IpeBHUX KPATOHOB ABIISETCS aHAIU3 TPAGKTOPUH KaXKyllencs
murpanuu nomoca (TKMII). Ha wacTosimuii MOMEHT Me30-HEOMPOTEPO30MCKUN ydacTOK
TKMII Cubupu ouepyen nuinb ¢parmentapuo (cM. o63op B [4,5]), B TO Bpems, Kak s
nocroBepHor oueHkn TKMII mnomoca HeoOXonuMo HapamMBaTh KOJMYECTBO HOBBIX
KaueCTBEHHBIX MMaJICOMarHUTHBIX MOJIOCOB Ha BCEX YYaCTKaxX BO3PACTHOI IIKAIbl MPOTEPO30sl.

B  nmamHOoM nmokmame  OyAayT —TPENCTAaBICHBI HOBBIC — IMAJCOTEKTOHHYECKHE U
CYMEepKOHTHHEHTaJbHbIe peKOHCTpyKIuK JlaBpentun, bantuku u Cubupu, Tectupyroume
TUIOTE3y O CYIIECTBOBAHWH EIWHOTO TPAHCAOKEMOPHIICKOTO CyNMepKOHTHHEHTa. llpu
MOCTPOCHUU PEKOHCTPYKUUN TMPUMEHEHbl KaK MalleOMAarHUTHBIC JIaHHBIC, TOJIYyYCHHbIE
NpPEIIECTBEHHUKAMH, TaK W HOBBIE PpE3YNbTaThl TMaJCOMAarHUTHBIX  HCCIIEIOBAaHUI
ME30IPOTEPO30ICKUX MopoA ceBepa Cubupckoi miathopmel, MOTYYEHHBIE aBTOPOM B TEUCHUE
MOCJIETHUX TPeX JeT.

Cnucox numepamypot.
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4. Evans D.A., Veselovsky R.V., Petrov P.Yu., Shatsillo A.V., Pavlov V.E. Paleomagnetism of
Mesoproterozoic margins of the Anabar Shield: A hypothesized billion-year partnership of Siberia and
northern Laurentia // Precambrian Res., 2016. V.281. pp.639-655.

5. llasnos B.D., Ulayunno A.B., Ilempos [1.FO. Tlaneomarnetn3m BepXHEpU(DEHCKHX OTIOKEHUN
Typyxanckoro u OxeHeKcKoro noIHATHN 1 Y auHCcKoro npucasubs. petid Cubupckoii miaardopmsl B
HeomnpoTeposoe // Ouzuka 3emnu, 2015. Ne 5. C. 107-139.

66



MOINDOUKALIMA CUCTEMbI PETUCTPALIMM TEOMATI'HUTHBIX TAHHBIX
HA TIPUMEPE TPEXKOMIIOHEHTHOI'O ®EPPO3OHAOBOI'O MATHUTOMETPA FGE

Hepedepun ®édop Buxmoposuu (n.c., acn.) *, Anéwun UM.*?, Heanos C.J1." Xonookos K.1.*
Y JTabopamopus eeoundpopmamuru (501) D3 PAH
T eouzuyecxuti yenmp PAH
crash@ifz.ru
(ycmmuwlit 0oKnao)

JlaHHbBIE CTAllMOHAPHBIX HAOMIOJEHUNM TEOMAarHUTHOTO TIOJIA SBISIIOTCS OJHHUM W3
0a30BBIX HMCTOYHUKOB HH(OpPMALUKU O Mpoleccax BHYTPH 3eMIU U TO3BOJSIOT IMOJYYHUTh
UH(POPMALINIO, KOTOpasi CIY>KUT OCHOBOM Ul M3y4EHHsI MPOLIECCOB B siApe 3eMIH, a TaKXkKe B
atMocdepe u marautochepe [1].

B mnacrosimiee Bpemsi MpOSIBASIETCS TEHICHLUS YBEIWYEHUS YaCTOThl PErUCTPALIH
T€OMarHuTHOro noJiga. Ecim HegaBHO CTaHIAapTHOM YacTOTOM ABiIsIack | MUHYTa, TO ceitdac 1
cekyna [2, 3]. [ToaTromy Bo3pacTaroT TpeOOBaHUS K TOYHOCTH (PUKCAIIUN BPEMEHU U3MEPCHHIA.
Cy1iecTByIonmMe CXeMbl U3MEPEHUN O00ECTIeYMBAIOT TOYHOCTh OIPEICICHHUS BPEMEHU B 10
CeKYyH]I, YTO MPHUOIIKACTCS K IMpeaeNly TOYHOCTH IMPH PETUCTPAIMU C TpeOyeMoH 9acTOTOi
ou(POBKHA. XOTS B CYHIESCTBYIOIIUX cHcTeMax ucrnosb3yercss GPS, xoTopelii obecneynBaet
ToyHoCTh He MeHee 10° cexyma. 3arpy6ieHrHe TOYHOCTH ONpE/IETCHHS BPEMEHH CBS3AHO C
HEYJAYHBIM BBIOOPOM KOMILJIEKTYIOIIUX, C TOMOIIBIO KOTOPBIX pEaTu30BaHa pPErUCTpaIus
F€OMarHUTHBIX JaHHBIX BapUOMETPOB. [ JaBHBIM HemocTaToK cBsa3aH ¢ TeM, uro B ALl
perucTparopa He peajan3oBaHa BO3MOXXHOCTh BHEIIHEW BpPEMEHHOH CHHXPOHU3AIUMHU, IOATOMY
JUISI TIOBBIIIEHUSI TOYHOCTH TOJHOCTHIO M3MEHEHbBI KOMIIOHEHTBI PETUCTPUPYIOILEH cuctemsl. B
kauectBe AIII ucmons3oBancs perucrpatop CEMCAP-5, KOTOpBIH MO3BOISAET MPOBOIHUTH
BHEIIHIOID CHHXPOHHM3ALMI0 HM3MEPEeHHH M CHUMAeT MpoOieMy yXYAIIEHUS TOYHOCTH
pEerucTpaluy Bapualuii reOMarHiTHOTO MOJIS.

Paboma evinonnena 6 pamxax eoczaoanus Ud3 PAH.

Cnucok numepamypol:

1. lsuwuanu A.J[., Conoevés A.A., Cudopos P.B., Kpacuonépos P.U., [pyounes A.A., Kyoun J/I.B.,
Kapanemsn J[.K., Cumonsn A.O. Ycnexu opraHu3ariii TéOMarHUTHOIO MOHUTOpuHTa B Poccuu u
ommkHeM 3apyoexne // Bectauk OH3 PAH. 2018. T. 10, C. NZ4001.

2. Anewun UM., I'emmanos B.I., I pyones A.A., Jlooposonvckuti M.H., Hsanoe C. /., Kopseun B.H.,
Kpacnonepos P.U., Kyoun /I.B., Ilepedepun @.B., Conosves A.A., Xonookos K.H. KommaktHOeE
3Hepro3(hHeKTUBHOE YCTPOMCTBO cOOpa U ONEPATUBHOM NEepelau FTeOMarHUTHBIX JaHHbIX // HayuHoe
npubopoctpoenue, 2018. T. 28. Ne3. C. 5-13.

3. Ilepeoepun @.B., Anewun U.M., Xonooxos K.U., Bypeyues C.C., Conosvese A.A. IlporpamMmmuas
peanmuzanys yOANEHHOTO YIpaBJIEHHsI IpOLEeccaMHl PEeruCTpallid M ONepaTWBHOW Tepenadn
reoMarHuTHBIX u3Mepenuit // Ceficmuueckue nmpubopsr, 2016. T. 52. Ned. C. 76—82.

4. Mameees U.B., Mameeesa HM.B. TlopratuBHBIN ceificMuueckuii peructparop «Ceiicap-5» ¢ O4YeHb
HU3KHM SHEPronoTpeOIeHreM sl aBTOHOMHO# pabOThl B CIOKHBIX KIMMATUYECKHX YCIoBUsX //
Hayka u Texnonornuyeckue paszpabdorku, 2017. T. 96. Ne 3. C. 33-40.
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JIETEKTUPOBAHUE U KJIACCUDOUKALMS BYJIKAHUYECKUX 3EMJIETPSICEHUI
TP ITOMOIIN METOJJOB MAIIMHHOI'O OBYYEHM

Honynuna Monuna Anexceesna (acn.) *, Illanupo HM.*?
! Jlabopamopust KOMRAEKCHO20 U3YYEHUsL U MOHUMOPUHEA 2e00UHAMULECKUX NPOYECCO8
6 Kypuno-Kamuamckoti 3one cyooykyuu (107) UD3 PAH
2 Institut de Physique du Globe de Paris, Sorbonne Paris Cité, CNRS
polina.polunina@skolkovotech.ru
(ycmHublit 00K1a0)

O6paboTka W aHAIM3 CEMCMUYECKHUX JIaHHBIX C CEHCOPOB, PACIIOJIOKEHHBIX BOJIU3H
BYJIKQHOB, TIPEACTaBIIET CO0OH aKTyaJdbHYIO 3aJady Treo(U3MYecKuX HCCIeJOBaHUM.
[TonoGHBIE aHHBIE OTPAXKAIOT BYJIKAHMUYECKYIO aKTUBHOCTb, IIPOMCXOJSAIIYI0 Ha INyOuHE, U
SBIISIIOTCS KJTIOYOM K TMOHMMAHUIO B3aUMOCBSI3€H MEXKYy 3TOM aKTMBHOCTBIO U TOTOBSIIIUMUCS
U3BEPIKEHUSIMH.

CymiecTByrone MeTOJbl JCTEKTUPOBAHMS BYJIKAHUYECKHX COOBITHM OCHOBaHBHI,
B OCHOBHOM, Ha ITPUMEHEHUH IIa0JOHOB CHUTHAJIOB M3 3apaHee COOpaHHBIX KaTajoros (Hamp.,
[1, 2]). DToT MeTO UMEET CYIIECTBEHHBIC HEIOCTATKH, CBSI3aHHBIC C HEMTOJHOTOMH KaTaloroB U
TEMIOPAJIbHOM H3MEHYMBOCTBIO IATTEPHOB CHUTHATOB. Mbl pa3paboTamu MeTox Ul
ABTOMATHYECKOTO JIETEKTUPOBAHMS M KJIACCU(DUKALMU BYJIIKAHUYECKUX COOBITUH, OCHOBAHHBIH
Ha IOCJIe10BaTeIbHOM NPUMEHEHUH CEPUU METOJI0B MaIIMHHOro oOy4yeHusa. Ha nepBom miare
JICTEKTUPYIOTCS 3eMieTpsiceHus ¢ momorpio anmroputMa STA/LTA [3]. Ha Btopom miare
IpUMEHSIeTCA METO, Oa3upyIOIUIiCS Ha pacyeTe MaTpul] MOA0OUS U KIacTepU3aLui CUTHAJIOB
anroputMoM DBSCAN [4], 4TO 03BOJISIET OTYYUTh Pa3METKY Uil COOpaHHBIX JTaHHBIX.

Metox ObUT MpUMeHEH K aHaiuu3y celicMorpamMm Bynkana IlluBenyu (m-oB Kamuarka),
3alMCaHHBIX B TeueHue nepBoro noixyroaus 2009 r. 3a 3TOT nepuo Mbl OOHAPYKUIH OKOJIO 25
TBICAY 3eMJIETPSICEHUH, YTO 3HAYUTENBHO MPEBBIIIAET pa3Mep JaHHBIX MaHyaJbHOIO aHAJIN3A.
Jdns ux KimaccupUKamMyd TPUMEHSIIACh TOJHOCBS3HAS apXHUTEKTypa KOHBOJIIOIMOHHOU
HEHpOHHOU ceTu [5], KOTOpas HMPUHUMAEeT Ha BXOJl HENOCPEIACTBEHHO TPEXKOMIIOHEHTHbIE
ceiicMOrpaMMBbI U Ha BBIXOJIE pa3MevaeT CeUCMUYECKHE COOBITHS 10 3aJaHHBIM THUTIAM.

Ha ocHoBe pa3pa0oTaHHOrO METOAAa HaMHU NPEJIOKEH TPEeXIIaroBbld alrOpUTM s
BHEJPEHUS CHUCTEMbl CTAaHJAPTU3UPOBAHHOW OTYETHOCTH, KOTOpas Iocie Iepuoja
TECTUPOBAaHUS MOXET ObITh NpPUMEHEHa Ui pEUIeHUs eXeTHEBHbIX 3anady Kamuarckoro
¢mmana UL «Egunas reopusudeckas ciryx6a PAH».

Paboma svinoanena npu gurarcosotl noodepoicke Mezaepanma Munobprayxu Poccuu Ne 14.W03.31.0033

Cnucox numepamypul:

1. Shapiro N. et al. Deep and shallow long-period volcanic seismicity linked by fluid-pressure transfer
/I Nature Geoscience, 2017. V.10. pp. 442-445

2. Maggi et al. Implementation of a Multistation Approach for Automated Event Classification at Piton
de la Fournaise Volcano // Seismological Research Letters, 2017. V.88(3). pp. 878-891

3. Trnkoczy Understanding & setting sta/lta trigger algorithm parameters for the K2 // Tech. rep.,
Application Note #41. Kinemetrics Inc., 1998.

4. Ester et al. A Density-Based Algorithm for Discovering Clusters in Large Spatial Databases with
Noise // Proceedings of the 2nd International Conference on Knowledge Discovery and Data Mining,
Portland. OR. AAAI Press, 1996. pp. 226 — 231

5. Shelhamer et al. Fully Convolutional Networks for Semantic Segmentation // IEEE Transactions on
Pattern Analysis and Machine Intelligence, 2017. V.39, Iss.4
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MOJEJIMPOBAHME ITEPEHOCA TOPOHA B KOHBEKTHBHOM ATMOC®EPHOM
ITIOI'PAHYHOM CJIOE C PACIHMPEHHLIM CIIEKTPOM 3HAUYEHNUA
TYPBYJIEHTHBIX ITAPAMETPOB

Ilpoxopuyk Anexcandp Anopeesuu, I aruuenxo C.B., Anucumos C.B.
M.H.c., ['eogpusuueckas obcepsamopus «bopoxy UDP3 PAH
alexprok@borok.yar.ru
(ycmHublit 00K1a0)

Atmochepnbrit morpanuunbiii cinoir (AIIC), paccMaTrpuBaeMblii Kak HW)KHHH y4acTOK
rinobanbHO# 3nexTpuueckoil menu (I'JL), BHOCHT cyliecTBEHHBIH BKJAJ B HMHTETrpajbHbIC
xapaktepuctuku 'Ol m xapakTepusyeTcs CIOKHOW COBOKYIHOCTBIO MPOLIECCOB, KOTOPHIE
bopMUPYIOT cHUCTEMY aTMOCHEPHBIX IEKTPHUECKUX TOKOB. MojaenupoBaHue TypOYJIEHTHOTO
NepeHoca PaJuOaKTUBHBIX M AJIEKTPUYECKH 3apsSKEHHBIX aTMOC(EpPHBIX COCTABIAIOMIUX C
UCIIOJIB30BAaHUEM METOJIa TPAHCHOPTUPYEMON (DYHKIIMH TIOTHOCTH BEPOSTHOCTH I103BOJISIET
KOJIMYECTBEHHO  OLIEHHWBAaTh  OTKJIUK  DJJEKTPUUYECKUX TIEPEMEHHBIX Ha  H3MEHEHHUS
TEPMOJIMHAMHYECKOTO COCTOSIHUS U TypOynenTHoro pexuma ATIC [1].

BricoTHbie TPOGUIN CTATUCTUYECKUX U SHEPreTHUECKHUX MapaMeTpoB TypOYJIECHTHOCTH
BOJIM3M 3eMHON TOBEPXHOCTH MPHOOPETAIOT 3aBUCUMOCTh OT JIOKAJIbHOTO uncia PeiftHonbca,
U KOPpEJSILIMOHHAS CBSI3b MEXAY NMPOAOJIbHBIMUA U BEPTHKAIBHBIMU (QIIYKTyallUsIMU CKOPOCTH
CTAaHOBUTCA CHUJIBHOW. B CBA3M C 3TUM CTaHOBUTCS HEOOOCHOBAHHBIM IPUMEHEHHE
narpamkeBoil croxactudeckod mogenu (JICM) TypOyleHTHOro TepeHoca, HCIOJIb3YIOIICH
00o0mieHHoe ypaBHeHHe JlaHkeBeHa 111 KOMIOHEHT ckopocTH. Pacmmpenue JICM B o6iacTb
MPUCTEHOYHOTO TEYEHUs JOCTHTaeTCcsl 4epe3 IOBBIIIEHHE TMOpsSAKa CUCTEMbl YpaBHEHHI,
OINMCHIBAIOLIUX COBMECTHYIO 3BOJIOLMI0O KOMIOHEHT KOOPAMHAT, CKOPOCTEH M YCKOPEHHUH, a
TaKk)Ke€ KOHIIGHTpAIMi U JIOKAJIbHONW CKOPOCTH AMCCUIAIMU TYpOYJIEHTHOW KHHETUYECKOU
suepruu (TKD) [2, 3].

B pabote oneHuBaeTcs BIMSHUE MEpeMeXaeMOCTH ckopocTu auccumanuu TKD Ha
3¢ (HEeKTHBHOCTL TYpOYJIEHTHOTO TPAHCIIOPTa BOJM3M 3€MHONM TOBEPXHOCTH. PaccunTaHb
BBICOTHBIC TPOP TN 00BeMHOM akTUBHOCTH TopoHa B AIIC ¢ pa3BUTO# KOHBEKITUEH.

Paboma evinoanena npu ¢hunarcosoii noooepicke PODU (epanm Ne 18-05-00233).

Cnucox numepamypul:

1. Anisimov S.V., Galichenko S.V., Aphinogenov K.V., Prokhorchuk A.A. Evaluation of the atmospheric
boundary-layer electrical variability // Boundary-Layer Meteorology, 2018. V.167. Ne 2. pp. 327-348.
2. Reynolds A.M. Stochastic simulation of Lagrangian trajectories in near-wall turbulence // Physics of

fluids, 2006. V.18. Ne7. pp. 075107-1-8.
3. Burgener T. Particle dispersion in homogeneous isotropic turbulence. Zurich: ETH Zurich, 2012. -
138 C.
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NAJIEOCEMCMHUYECKAS AKTUBHOCTH FOXXKHOI'O BOPTA
KAHJAJIAKIICKOI'O I'PABEHA

Pasymuuwii Cepzeii JImumpuesuy (unc.*, cmyo.”), F'op6amos E.C. *, Cmpenvnuxos A.4. *
Y TaGopamopus naneoceticmonozuu u nareoeeodunamuxu (304) Hd3 PAH
oy eoepaghuuecxuti paxyromem MI'Y umenu Jlomonocosa
razumniy.sergey@yandex.ru
(ycmHubwlit 00K1a0)

[TpoBeneHBI KOMIUIEKCHBIE TTAJIEOCEMCMOIOTHYECKHE UccienoBanus Kapensckoro Oepera
benoro mops, B X0Jie KOTOPBIX B paiioHe Toc. Yyma ycTaHOBIIEHA TpyMma TpeX COMMKEHHBIX
apeaJioB pa3BUTHSI (POPM CEHUCMHUYECKON MOJETMPOBKU penbeda oOImel MpOoTSIKEHHOCTHIO
6onee 14 xm. IlanmeoceiicMoaMCIOKAalMU MPEICTABISAIOT COOOW TEKTOHWYECKHE PBBI 0€3
MIPU3HAKOB JIGTHUKOBOM 0OOpabOTKM OOpPTOB, IIMPOKO PACKPHITHIE TPEIIUHBI, MacCOBBIC
cMmeleHus OJOKOB, B TOM YHCIIE MPOTHB YKIOHA, KaMEHHBIE XaOChl U CEHCMOOOBAJIBI.
Mopdonoruueckue  OCOOEHHOCTH,  pa3Mepbl U XapakTep, U  PacHpoOCTpaHEHHUs
celiCMOUCIIOKAalMi MTO3BOJIMIM OLEHUTh BO3pacT mnajeo3emieTpsaceHns. CMemeHus: KpYyHbIX
OJIOKOB TOPHBIX TOPOJI UMEIOT OIPAaHUYEHHOE Pa3BUTHE B CyOaKBaJIbHBIX OOCTaHOBKax. DTOT
U OpM ceiicMUYecKOl MOJETUPOBKU peibeda 3ahuKCHpOBaH B MaCCOBOM TPOSIBICHHH Ha
BbicoTax Oomnee 80 M, YTO COOTBETCTBYET IIOJIOKEHHUIO cymKd 9.5 ThIC. JIeT Hazal.
Juddepennmanus cydaspaabHbIX U CyOaKBaTbHBIX CEHCMOAMCIOKALUI NAlOT BO3MOXHOCTD
BBISIBUTH OYar 3€MIICTPSICEHMsI, HaXOISAIIMICS B M3BECTHOM TEKTOHHUYECKOM pa3jioMe —
Uynuackoit ryde. Ilo mkame ESI-2007 Oputa ompeneneHa HMHTEHCHBHOCTH JIPEBHETO
3eMJIETPSACEHUST U TOCTPOCHBI  KAapTBI-CXeMbl H30CEHCT. MMUHHMMaIbHas MAarHuTynaa
MaJICOCEHCMHUYECKOTO COOBITHSI OLIEHUBAJIACh MO MOAM(PHUIMPOBAHHOW METOIHMKE aHaTu3a
YpaBHEHUS MaKpPOCEHCMHYECKOTO OJISl U COCTaBMIIA 5.7 MpH ITyOMHE ovyara 5.2 KM.

[TomyyeHHbIE pe3yabTaThl C Y4€TOM paHee COOPaHHBIX MaIe0CEHCMOIOTHYECKIX JaHHBIX
no Mukporpabeny nmnponuBa Benmkas Canma CBHIETENBCTBYIOT O BO3HHUKHOBEHHH
TOJIOIEHOBBIX 3E€MJIETPSICEHUH C SNHLEHTpanbHOW wuHTeHcHBHOCTBHIO 110 VI GammoB B
omnepsitolux pasiaomax Kanmanakmickoro rpadeHa.

Paboma evinoanena npu ¢unarncosoii noooepicke PODU (epanm Nel8-35-00296)

Cnucok numepamypel:

1. I'opbamos E.C., Copoxun A.A., Mapaxanoe A.B., Jlapvkos A.C. Pe3ymbTaThl JeTaIbHBIX
MaJIe0CeCMOIOTMYECKUX HccenoBaHmui B paifone m-oBa Kunmo (Kapensckuit 6eper bemoro mopst) /
Bompocsr nmxeneproii ceticmonoruu, 2017. T. 44. Ne 3. C. 5-24.

2. Komwka B.B., Kopcaxosa O.Il., Illenexosa T.C., Toncmodposa A.H. BoccraHoBieHue
OTHOCUTEIILHOTO TIOJIOKEHHSI YPOBHsI beroro Mopsi B MO3IHENECAHUKOBLE M TOJOIEHE MO JTAHHBIM
JIUTOJIOTUYECKOr0, TUATOMOBOIO aHAJIM30B U PaJUOyTJIEPOAHOrO AATHPOBAHUS JOHHBIX OTJIOXKEHHM
ManbIx o3ep B paiione moc. Uymna (ceBepnas Kapenus) // Becthuk MI'TY, 2015. T.18. Ne 2. C. 255-
268.

3. Pookun M.B., Huxonos A.A., Illeapes C.B. OleHKa BeNWYUH CEHCMUYECKHX BO3ICHCTBUI
10 HAapYIICHUSM U CMEIICHUSM B CKaNbHBIX MaccuBax // ['eoqmHamuka n TekroHou3nka, 2012. Ne 3.
C. 203-237
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IIEPBBII DTAII OBPABOTKH MT JIAHHBIX TEOMATHUTHBIX ObCEPBATOPUN
HA TEPPUTOPUU AITOHNU B ITEPUOA MOIITHOI'O TUXOOKEAHCKOI'O
3EMIJIETPACEHUA 2011 TOHA

Poouna Tamvana Andpeeena (acn., m.n.c.), Bapenyoe He. M.
Llenmp 2eosnexmpomaznummnvix uccredosanutl (LIT'OMH) HD3 PAH,
whittakeresg@gmail.com
(ycmHubwlit 00K1a0)

Pernon Toxoky (Smonus) B 2011 r. moaBeprest BO3AEHCTBUIO MOIIHOTO 3eMJICTPSCEHUS U
nyHamu [1]. JlanHble oOcepBaToOpuil 3TOrO pernoHa B MEPUOJl 3TOTO COOBITHS MOCITYKUIH
KaueCTBEHHBIM MaTepHalioM JJsi ONpoOOBaHUS MPOLEAYp MOHHTOPHUHIA OCHOBHBIX
NepeJaTOYHBIX ONEPaTOPOB.

K Hactosiiemy BpeMeHH Oouibliasi 4aCTh MOHUTOPUHIOBBIX HCCIIEI0OBAaHUI OCHOBaHA Ha
MarHMTOBAapHALIMOHHBIX JAHHBIX. JTO CBSI3aHO C BO3MOXXHOCTBIO MPOBOJUTH UCCIIEIOBAaHUS Ha
OCHOBAaHMU  JIOJITOCPOYHBIX  CTAaOWJIBHBIX  JaHHBIX  IE€OMarHUTHBIX  oOcepBaToOpuil.
[IpuHIMNHATEHEIM ~ SBIISETCS (PAKT HAIWYHUS DJICKTPHUUSCKUX JAaHHBIX B HCIIOJIH3yEMbIX
oOcepBaropusix. IlepBpiM sTamoM crajio MpOBeAEHHE MpeaBapuTeIbHOro moadopa
00cepBaTOpPCKUX JIaHHBIX Ha Teppuropun AnoHun. PaccMOTpeHbl KpyHHEHIIME IyHKTHI
TEOMAarHUTHBIX U T€OATEKTPUUYECKUX HAOMIOACHUN, KOTOPhIE OTIMYAIOTCS OONBIIUM 00BEMOM
JOCTYITHBIX CEKYHIHBIX 3anmuceit OM mouist. [Ipy 5TOM BO3HHKAIOT 3aTpyJHEHHS TpU padoTe C
HecTaHIapTHBIM BapuaHToM (opmara [AGA2002 [2], BKIFOYAOIIUM 3alUCH JICKTPUUECKHUX
KaHaoB. s aHanmM3a TEOdJeKTPUYECKUX JaHHBIX B TakoM ¢opmare MoTpedoBaIOCh
pa3paboTaTh HOBBIE MpoIEaypsl BBoga uHpopmanuu B cuctemy PRC_MTMV [3]. Dt
IpOIIEeTyphl TIO3BOJISIT COBMECTHO 00pabaThIBaTh /IBa THIIA JaHHBIX U3 pa3HbIX (haitnos. Panee
oOpaboTka Bemach Jauiib C (Qailnamu, coiepkammMmu o00a THMA TMOJs, 4YTO SBISIETCA
CTaHIapTHBIM BapUAHTOM TOJIBKO ISl TTOJIEBBIX CTAHLIUH.

Jns mepBoHayalbHOM OOpaOOTKM B3ATHI WMHTEPBANbl UIMHOW B MecCAll JO W TOCHe
3emserpsiceHud. [lo BcemMy BpEeMEHHOMY HHTEpBaJly IOCTPOEHBI M COINOCTaBJIEHBI
CTallMOHApHBIC OIICHKM HMIIeIaHca W Tummepa Ha oOcepBaTopckux myHkTax KAK, MMB,
KNY no nepuozgos 10 000 c.

Paboma svinonnena npu nodoepocke PODU (epanm Ne [8-35-00668 mon_a)

Cnucox numepamypul:

1. Utada H., Shimizu H., Ogawa Y. et al. Geomagnetic field changes in response to the 2011 off the
Pacific Coast of Tohoku Earthquake and Tsunami // Earth and Planetary Science Lettters, 2011.
V.311. DOI: 10.1016/j.epsl.2011.09.036.

2. St-Louis B.J., Regimbald D., Trigg D.F., Coles R.L. INTERMAGNET Technical Reference Manual,
Version 4.5, 2011.

3. Varentsov Iv.M. Arrays of Simultaneous Electromagnetic Soundings: Design, Data Processing,
Analysis, and Inversion // Electromagnetic sounding of the Earth’s interior: theory, modeling, practice.
Elsevier, 2015. pp. 271-299.
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[IPUPOJIA ECTECTBEHHOU OCTAIO‘IHOPT HAMAI'HUYEHHOCTH
B KPACHOLBETAX JIOITATUHCKOU CBUTbI (EHUCEUCKHNU KP1K)

Pyovko Imumpuii Bnaoumuposuu (acn., eed.unc.)', Pyosko C.B?
! laGopamopus 2nasnozo eeomacnummozo noisa u nempomaznemusma (105) U3 PAH
2 Teonocuueckui ucumumym PAH
dvrudko@gmail.com
(ycmHubwlit 00K1a0)

B OTHOXEHHSIX KpacCHOLUBETHOW JIONMATHMHCKOM CBUTHI, 3aJIETANOIIEd B OCHOBAaHHUU
YHHTACAaHCKOW cepuu mo3aHero nokeMOpust Enuceiickoro Kpsixka, oOHapykeHa aHOMallbHas
MarHuTocTpaturpapudeckas 3anuch [1] - B ocaiogHOM MOCIE0BATEIIPHOCTA MOITHOCTHIO 60
M 3apUKCHpPOBaHO 58 30H MarHUTHOW mMOJSApHOCTH. C yYETOM CYIIECTBYIOIIUX OIICHOK
JUTUTEIBHOCTA (DOPMHUPOBAHUS HCCIAEAYEMBIX OTJIOXKEHWH B ~ 1 MIH. 1eT [2] BO3HHUKaET
rurnore3a 006 aHOMaJbHOW YaCTOTE TeOMArHUTHBIX MHBEPCUU JJIs JTOMATHHCKOTO BpeMmeHu [3].
Opnako Ha JaHHBIE MOMEHT HE TPUBENCHO YOETUTENbHBIX JI0Ka3aTeIbCTB MEPBUYHOM
MPUPOJIBI TAJIEOMArHUTHOM 3aIIMCH B KPACHOIBETAX JIOMIATUHCKOU CBUTHI.

[ns  pemieHuss Bompoca O COOTBETCTBUM NAJEOMAarHUTHOTO CHUTHAja pealbHO
CYIIIECTBOBABIIEMY «THUIEPAKTHBHOMY» WHBEPCHOHHOMY TPOIECCY HEOOXOIUMO YCTAaHOBUTH
MPUPOJy €CTeCTBeHHOM ocratoyHod HamaraudeHHoctn (EOH), BBISIBUTE OCHOBHBIE
muHepansl-Hocutenu EOH, a Ttakke paccMOTpeTh MOJEb 3alllCH MHBEPCHOHHOIO Mpoliecca
«TUTNIEPAKTUBHOT0)» T€OMATrHUTHOTO TOJIS MPU (POPMHUPOBAHUHU KPACHOIBETHBIX TEPPUTEHHBIX
0CaZIKOB. AJbTEpPHATUBHOM THUMOTE30M (HOpMUpPOBaHMS IMOJAOOHOW MAJIEOMArHUTHOW 3aIUCH
MOJKET SBIIATHCA TUIIOTE3a O HAJIOKEHHOM H30MpaTeTbHOM MOCIOWHOM MepeMarHUYWBaHUU
paccMaTpuBaeMbIX OTJIOKEHUH, U, KaK CJIEJICTBHE, HECOOTBETCTBHE MAJICOMAarHUTHOM 3alUCH B
JIOMAaTUHCKOM CBUTE FT€OMArHUTHOMY IOJII0, CYIIECTBOBAaBLUIEMY HA MOMEHT €€ HAKOIUICHMS.

B pabore OymyTr mpeacTaBieHBI PE3yNbTaThl MHKPOCKOMUYECKOTO H3YUYCHHS TIOPOJ
JIOTIATUHCKOM CBUTHI, 1aHA MX MOJAPOOHAs METPOMArHUTHAs XapaKTepUCTHKA U MPEACTaBICHBI
NIepBbIC MPEIBAPUTEIBHBIE IOBOBI B MOJIH3Y MEPBUYHOCTH MAJCOMArHUTHOTO CUTHAJIA.

Pa6oma evinonnena npu gunancosoti Ilpoepammer Ipesuouyma PAH (mema Ne(135-2018-0050)
u PO®U (2panm 17-05-00021)
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CKBaXMHHBIE HUCCIIEAOBaHUS IIO3BOJIAIOT CYAMTb O HANpsDKEHHOM COCTOSHUM TOPOJA
OKOJIOCKBAKMHHOM 30HBl. MUHHMAaNbHOE U MAKCUMAaJIbHOE TOPU30HTANIbHBIE HAMIPSDKEHUS, a TaKKe
BEPTHKAJIbHOE HAMPSDKEHUE MOMOTAalOT pellaTh TaKhe MPAKTHUECKHU BaKHBIE 3a/layM, KaK pacueT
YCTOMYMBOCTH CTBOJIa CKBa)XMHBI, IM3ailH THApOpa3pbiBa IuUlacTa U JIpyrue. PekoHCTpyupoBaTh
npoWIM TaKUX HAMpPSDKEHUH MOXKHO C TIOMOIIBI0O OJHOMEPHOHW MEXaHWYECKOW MOICIH -
npoduneir momyns FOnra n ko3ddummenra [lyaccona, a Takke ¢ TOMOIIBIO OIICHOK HATPSIKSHHHA
Ha HEKOTOPBIX TITyOnHaX.

MuHuMabHblE TOPU30HTAIBHBIE HANPSKEHUS MOYKHO OLIEHUTH C MOMOUIBIO TaKUX IMPSIMBIX
METOJIOB, Kak MHHUTHIpopa3pbiB 1uiacta (MuHulPIl) m Tect Ha mnpuemucrocts. OmgHaKo
MaKCHUMaJbHbIE TOPU30HTAIbHBIE HAMIPSDKEHUS TIOTYYUTh MPSMBIMA METOJIaMHU HEITb3sL.

B nanHOli paboTe uHCHONB3yeTCs CJIOUCTasi MOJIENb C HW3BECTHBIMH MEXaHHMYECKUMU
cBoiictBamu (Moaynem lOnra u kosd¢ummentom Ilyaccona) nmnsi peKOHCTPYKIMH TpoduiIei
MUHHUMAJIBHOTO U TOPU30HTAJIBHOTO HANPSKEHUI 110 BYM He3aBUCUMBIM n3MepeHusiM Munul PI1 ¢
onpeNieIeHHBIMU MorpeHocTsmMu [ 1, 2].

C nomoupl0 ypaBHEHUH TEOPUU YHPYTOCTH, NMPHU YCIOBHH KECTKOIO CLEIUIEHUS COCEIHUX
CJI0€B JPYT C APYrOM MOXHO PEIINTh PEKYPPEHTHYIO 3a/auy JUIsl ONPEIEICHNs TOPU30HTAIbHBIX
HaNpsHDKEHUH B OJJHOM CIIO€, 3HAash TOPHU30HTAJbHBIE HAMPSKEHHS B COCETHEM cjoe M Mpoduin
ynpyrux Moayinei [3]. BHyTpH KaKaoro cliosi CYUTAETCs, YTO HANpsKEHHE BO3PACTAET JMHEWHO C
TITyOuHOM.

Jis pasnnyHBIX OJHOMEPHBIX MOJeJIe MEXaHMYECKHMX CBOMCTB M pPa3HbIX Nap MIyOuH
npoBeneHust MuHUl PI1 Obina BeIMONHEHA cepus TMOCTPOSHHM mpoduiield TOPU30HTATBHBIX
HanpspkeHuil. bbputo oOHapykeHO, 4TO Ha BBIOPAHHBIX IIyOMHAX YCTOMUMBOCTH OINpE/EIECHUs
npoduieil TOpPU30HTAJIBHBIX HANpPSDKEHUM KOppeiaupyeT co 3HadeHusMu Moayias lOnra u
ko3 durmenra Ilyaccona. Vcronb30BaHHBIN MOAX0/ K IMOCTPOCHUIO NPO(UiIe ropu30HTAIbHBIX
HANpsOKEHU B CIOMCTOW Cpele MO3BOJMI C OJHOM CTOPOHBI CHHU3UTHh HEONPEACIEHHOCTb,
BHOCHMYIO TMOTPEIIHOCTSIMM B OINpPEAEICHUM MEXaHUYECKHX CBOMCTB MpU HUCHOJIb30BaHUU
NOPOYNPYTOM MOJIETN HaNpsKEHWH, a ¢ IpYroid CTOPOHBI HE MPHUBEN K U3JIMIIHEMY YIPOIIEHUIO
npoduiaeii TOPU3OHTANBHBIX HANPSHKEHUH (Kak, HampuMep, NpU  HCIOIb30BAaHUM MOIEIH
JMHEMHOT0 BO3paCcTaHUs TOPU30HTAIBHBIX HAPSYKEHUH ¢ TITyOUHOM).

B cootBetrcTBUM C pe3ynapTaTamMu paboThl Haubojee TOCTOBEpHAsl ¢ TOUKU 3PEHUS CTETEHU
HEOIIPEICICHHOCTH BEIUYMH TOPU30HTAIBHBIX HAINPSDKEHUH OJHOMEpHAs TIeOMeXaHudecKas
MO/JIeJIb MOXET OBbITh IOCTPOEHAa Ha OCHOBAHMHU pe3ysbTaToB mposeaeHus MuHul PII B mopomax
HalMEHbIIEH KECTKOCTU. Pe3ynbrarel pabOThl  HO3BOJISIOT  YBEIUYUTh  3(PPEKTUBHOCTD
HKCIUTyaTallud MECTOPOKAECHU yIIIeBOIOPOIOB U NOHU3UTH 3aTPaThl HA OypeHHEe CKBAXKHH.

Cnucox numepamypul:
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Brnanuna o3epa baiikan sBisieTcsl eHTpalbHBIM 3BeHOM baiikanbckoi pudToBON 30HBI
(bP3), mpexncraBisier co0oOM momyrpaOeH, BBITSIHYTBIA B CEBEPO-BOCTOYHOM HAINpaBICHUU
BIIOJIb kpast Cubupckoii miatdopmel. bP3 kak cBoeoOpasHast CTpyKTypa 3apoauiach Ha MeCTe
Casno-baiikanbCKoro CBOJOBOTO TMOJHATUS TOJA JACHCTBUEM AaKTHUBHBIX TEKTOHMYECKHUX
JBWKCHHUM, HAYaBIIMXCS B DOLICHE-OJIUTOLEHE M MPOJOJLKAKOIIMXCS B HacTtosmiee BpeMs. 11o
mHeHu0 H.A. JloraueBa B MUOIICH-ITMOLICHE HA CTaAUU «OBICTPOTO PUQTHHTa» HaYaJICs
mpoIiecc pa3pactanus pudTOBOM 30HBI Ha IOT0-3aIa]] U ceBepo-BocTok OoT KOxxHoro baiikaina, B
pe3ynbTaTte KOTOpPOro c(OpMHpPOBAIHCH OCHOBHBIC CTPYKTYPHI 30HBI U €€ COBPEMEHHBIN
Mopdosoruueckuii 0oauk [1].

Passutue BP3 BcTpetmnmo Ha (Quanrax cBoeoOpazHble OTpaHUYEHHS B  BHIE
OPTOTOHANBHBIX CTPYKTYp MOHrono-OXoTCKOro mosca Ha IOro-3amajge M JIPEBHErO
AJaHCKOTO IIMTa Ha ceBepo-BocToke. B pesynbraTte BP3 B Hacrosiiee Bpemsi MpeacTaBisieT
co00il  KpyMHEWIIyI0  W30JIMPOBAHHYID  BHYTPUKOHTUHEHTAIBHYIO  CTPYKTYpPYy  CO
CenU(PUIECKUMH YepTaMd BHYTPEHHETO CTPOCHHS U OCOOCHHOCTSIMU Pa3BHUBAIOIIMXCS
reoJMHaMHYECKUX MPpoIeccoB [3].

UepTsl COBPEMEHHOTO HAaNpsHKEHHO-AeOpPMHUPOBaHHOTO cocTtosiHus B BP3  Obuim
YCTaHOBJIEHBI Oy1arojapsi MacCOBOMY M3y4eHHUIO (POKABHBIX MEXaHU3MOB, KOTOPOE HAa4yalloCh
BO BTOopoi mnonoBuHe 60-x ronoB [BBenmenckas, bamakuna, 1960; Baenenckas, 1961;
Mumapuna, 1967, 1979; bamakuna u nap., 1972; Mumapuna, Cononenko, 1972, 1977,
Mumapuna u ap., 1983; Cononenko u ap., 1993; MenbHukoBa, Pagzumunosuy, 1998 u ap.].
OcoOb1if BKIaa B GopMupoBaHue 0a3bl JaHHBIX O (POKATBHBIX MEXaHHM3MaX 3eMIICTPSICCHUN
BHecnu pabotel JI.A. Mumapunoii, BHeapuBIiei B [Ipubaiikanbe KOMIIO3UTHBIN (TPYIIIOBOM)
METOJI OIICHKH HANPsHKEHUH B 04arax MpeuMyIIeCTBEHHO ClIadbIX 3emierpsicenui [ 1,2].

balikanbckuii pernoH HMeEeT BBICOKYIO CEMCMHYHOCTH — 3TO OJHAa U3 Haubosee
CCHCMHMYECKH aKTHBHBIX BHYTPUKOHTHHEHTAIBHBIX oOnactell TuraHeThl. CUIbHBIC W 3aMETHBIC
3EMJICTPSICEHUS] TPOMCXOMAT 31eCh JOBOJbHO Yacto [2]. Bbul cocTaBieH KaTajor
3eMJICTPSACEHU JAHHOTO pEeruoHa, JUisl JajdbHEHIedl paboThl 1O  COMOCTaBJICHHUIO
HaIPSKEHHOTO COCTOSIHUSI 3€MHOM KOPBI U MEXaHU3Ma O4ara 3eMJICTPSICEHUS.
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OLEHKA AKTUBHOCTHU PA3JIOMOB KOPbI UTAJIMA 1 PEKOHCTPYKIMA HOJIA
HAIIPSKEHUW 3EMHOU KOPLILL
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psavvichev@me.com
(ycmmuuwlit 00K1ao)

Ilenb paboThl - TEKTOHO(U3MUECKAs] PEKOHCTPYKLIMS COBPEMEHHOTO I0JI HAIPSKEHUH,
JnecTByOmUX B Kope Mrtamuu u OmKalIIero OKpyKeHHs, a Takke TEeKTOHO(PU3UYeCcKoe
paiioHHpoBaHHE pPa3IOMOB [1] MO WX MOTEHIMAIBHON CEWCMOAKTHBHOCTH. B KkauecTBe
UCXOJIHBIX JIaHHBIX HCMOJb30BaJach HUTAIbSHCKass 0a3a JaHHBIX MEXaHM3MOB OYaroB
3emiteTpsicenuii ¢ 1977 r. mo Hacrosiee BpeMs, orrMcanHas B padbore [2].

AKTyambHOCTh HW3YYEHHUS HANpPSHKEHHOTO COCTOSIHMS 3E€MHOM KOpBl 00YCIIOBJIEHA
MOBBIIICHHBIM CECMHYECKUM PEKUMOM JTOTO PETHOHA, MPOSBUBIIMMCS B CEPUH JOCTATOYHO
CUJIBHBIX 3€MIJICTPSICEHUH, NMPOU3OLIEAINX B LIEHTpaabHOM yactu Mramuu. Mcnons3yemsiii B
HAaIllUX MCCIEAOBAHMUAX TOAXOJ — PEKOHCTPYKIMsS TEKTOHUYECKMX HaNpsKEHUH ¢
UCIIOJIb30BAHUEM  METOJa  KaTakiIacTHYecKoro aHanmmza [3] mo3BONISIET  TPOBECTH
PEKOHCTPYKIIMIO HE TOJBKO COBPEMEHHOTO IOJI HANPSKEHUM, HO U OLICHUTh OTHOCHTEJIBHYIO
BeNIMYMHY 3((EKTUBHOTO JIABICHUS U BETMYMHBI MAKCUMAIBHOTO KacaTebHOTO HAIPSKEHHUS.
bnaronaps naHHbIM 00 yriax MHOTPY)KEHUI pa3joMOB, MOXHO OLIEHHTb HampsDKeHHs Ha
IUIOCKOCTH Pa3JIOMOB M TPOBECTH pANOHHPOBAHHWE I10 MHTEHCHUBHOCTM HOPMHPOBAHHOM
BEJIMYMHBI, KacaTeJIbHOM K pa3pbiBaM. J[aHHbIE O KMHEMAaTHKE Pa3jIOMOB MO3BOJISIOT IOHATS,
KaKHie U3 HHUX SIBIISIIOTCS HauOoJiee aKTUBHBIMHM Ha CETOAHSIIHUM JIeHb, YTO SIBISETCS BAKHOM
byHaaMeHTalbHONW TPOOIEeMOI TEKTOHUKH.

Cnucok numepamypot.
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HOBEMILASI TEOJMHAMUKA ®EHHOCKAHAUHABCKOLO LIIUTA
U EE BJIUSIHUE HA CEMCMUYHOCTD KAJIMHUHI'PAJICKOU OBJIACTHU

Cenuos Anexceii Anopeesuu (1n.c.*, acn.?), 3aiiyes B.A.%, Aeubanos A.O. (acn.) *, Bapowvuues I'11.°
! JlaGopamopus ceiicmomexmonuxu u ceiicmuueckozo mukpopationuposanus (701) D3 PAH
*Teonozuyeckuti gaxyremem MI'Y umenu M.B. Jlomonocosa
alekssencov@yandex.ru
(cmenooeutii 00K1a0)

PaGora mocBsameHa mpoOiieMe W3YYCHHsS] HOBEWINEro HAaIpPsSHKEHHOTO COCTOSHHUS
DEHHOCKAaHIMHABCKOTO  IUTa. MeToauKka HCCIeAOBaHWKM  BKJIIOYAJa  KOMIBIOTEPHOE
reoJMHAMUYECKOe MOJCIUPOBAaHUE, CTPYKTYpHO-TeoMopdoornueckoe AemudpupoBaHue,
BbioHeHHOe MeTtoaoM H.II. Kocrenko [1] m aHanmu3 coBpeMeHHOW ceiicMuyHOCTU. B
Kau€CTBEC HCXOAHBIX MJAHHBIX IJIA HOCTpOGHI/ISI KOMHLIOTepHOfI MOJICIIN HCIIOJIB30BAJINCH
CJICTYIOIINE NUCXO/IHBIC JaHHBIC:

e wuH(pOpMAIUI O TEOJOTHUECKOM cTpoeHnn DEHHOCKaHIMHABCKOTO 1uTa [2, 3];

® CBOJIHBIM CEHCMHYECKHI KaTaJIOT, COCTABJICHHBIN aBTOpamMu Ha ocHoBe maHHbIX USGS,
Xenbcuackoro yauepcutera u UL «Eaunas reodusnueckas cimyx6a PAH»;

® OpUTHHAIIbHAS KapTa OJIOKOBOU JIETMMOCTH;

e ocpemHEHHbIe 3HaueHus kKoddduruenTa [Tyaccona u moayns FOnra.

B pesynpTare mnpoBeAEHHBIX HCCIENOBAaHUNH OBLIO YCTAHOBIEHO, YTO TEPPUTOPHS
DEHHOCKAHIMHABCKOIO MOJKET OBITh pa3feineHa Ha S5 30H, OTIMYAIOUIMXCS [0 THILY
HaMpsDKEHHOro cocTosiHuA. Haxonsmascs B eHTpaabHON YacTH 1urTa obnacts InSammer na
HOBEHIIIEM ATare UCIBITHIBAET PACTSIKEHUE, OCb KOTOPOTO OPUEHTUPOBaHa 1o azumyty 330°.

[Ipennonaraercsi, 4yTO HpU TaKkOM THIIE HANpPsHDKEHHOTO cocTosHUsA Onok InSammer
OKa3bIBaeT BO3JCHCTBHE Ha KPHUCTAUIMYECKUH (QyHIAMEHT pAacCIONOKEHHON IOKHEe
tepputopun KammHuHIrpaackoil o0iacTé M BBI3BIBAET B HEM CABHUIOBOE IOJIE HaNpsKEHUH
C OPUEHTHPOBKOW CYOTOPH3OHTAIBHOM OCH MaKCHUMalbHOTO CXaTtus Mo asumyrty 330°.
[TocnenHee, B CBOIO ouepe/b, 00yCIaBIUBAET PACTSKEHHE B OCAZJOYHOM UexJIe.

Takum o00pa3oM, DEeHHOCKaHAMHABCKUI WIUT, Ha TEPPUTOPHUH KOTOPOrO aBTOPaMU
JaHHOM paboThl MO pe3yiabTaTaM MPOBEJCHHOIO MOJAEIMPOBAHMS U aHAIM3a COBPEMEHHOM
ceificmuuHocTH ObLIO BbleneHO 12 300 BO3, mpencraiser co0oi KpymHYIO CEHCMOAKTUBHYIO
CTPYKTYpPY, BBI3BIBAIOLIYI0 CEHCMHUYHOCTh B COCEJAHHX pErHOHaXx, B TOM 4HCIe
B Kanmuaunrpaackoit  obmactu. B ee  mpegenax  pacmomaraiorcss 8§ 3o BO3
(TpH B KpUCTANINYECKOM (DyHIaMEHTE U MATh B OCAJ0YHOM YeXJIe).
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* Unemumym nepmeeazosoii 2eonozuu u eeogpusuxu CO PAH
aas@ifz.ru
(ycmHublit 00K1a0)

Pe3ynbraramu mpoBeNEHHBIX 3a MOciAeAHUE 35 JeT aBTOpaMU MOJIEBBIX HCCIEAOBAHUI
JUCIIOKAIIUN IPEBHUX CEHCMUUYECKHX COOBITHI Ha toro-3amaje Mccepik-Kynbckoil KOTIOBUHBI B
Ana-bam - Konyponenckoit BnagnHe ObUtd 0OOHApYKEHbI MHOTOYHCIICHHBIE apXEeO0I0TrHIeCKUe
naMsaTHUKKM Bo3pactoM oT 3000 mo 300 ;er, B KOTOpPBIX 3aCBUAECTEIHLCTBOBAHBI
KaTacTpouyeckre celicCMUYecKrue COOBITHS, MOBJIEKIINE 33 COOOM YacTUYHOE WM TIOJHOE
YHUYTOXXKEHHE TIOCEJICHWH, TapHU30HOB M Ja)Xe MajbiX ToponoB. [lo Bcell BHUAMMOCTH, B
MepuoJl CyIllecTBOBaHUS KomIiuiekcoB X B. g0 H.A. — XVII B. H.O. cucremaruuecku
HPOMCXOAMIN CUIIbHBIE (10 97 GaioB) MOP(HOIOrHYECKUE 3EMIIETPSACEHUS, IPUBOAUBIINE K
pa3pyIICHUIO U, KaK CIIEJICTBUE, YXOAY HACEIECHUS U3 3TUX HACEICHHBIX I[EHTPOB.

[TpoBeneHHass KOMIUIEKCHas: paboTa 1Mo 0OOOIICHUIO U OLIEHKE MajIe03eMIICTPSCCHHUH €IIIe
pa3 HarJsIHO MOKAa3bIBACT HEIOCTATOUHYIO M3YYEHHOCTh PETMOHA IS IeJIed CEMCMHYEeCKOTO
pallOHUPOBAHMSA H, KaK CIEICTBHE, 3aHWKEHHYIO OIICHKY CEHMCMHYECKON OITaCHOCTH TIO
peruony Ha kapte OCP Kbiprei3crana.

Paboma evinonnena npu punancosoi noooepsicke PODU (epanmor Ne 19-55-53017 TDEH a
u Ne 18-55-41005 V36 _m)

Cnucok numepamypul:

1. Jlees E.B., Typosa U.B., Kopoicenxos A.M., Jlyswcanckuii /].B., [aokoe A.C., Pookun M.B., A6ouesa
C.B., Maoxceiika U.B., Poeooscun E.A., @®opmyna A.b., Mypanuee A.M., Yapumos T.A., FOoaxun A.C.
Pe3ynbTaThl ManeocecMOMIOTUUECKUX U apXEOCEMCMOIIOrMYECKUX UCCIEAOBAaHUN B 3alaJHON 4acTH
Ana-bam-Konyponenckoit BayTtpuropHoit Bnaauael (FOxwuoe Ilpumcceikkynwve, Kwipreicran) //
I'eonorwust u reodusuka, 2016. T. 57. Ne 7. C. 1381—1392.

2. Kopacenxoe A.M., A6ouesa C.B., Maxceiixa M., Mypanues A.M., Dopmyna A.b., Yapumos T.A.,
FOo0axun A.C. O Hem3BeCTHBIX CHIIBHBIX TOJIOLIEHOBBIX 3eMiIeTpsiceHusx Ha rore Hccwhik-Kymbekoit
koT0BHHBI, Tsub-11Ians // Bonpocs! umkenepHoit ceiicmonoruu, 2014, T.41. Ne 2. C. 30-40.

3. Kopowcenxos A.M., Konvuenko B.A., Jlyscanckuii /I.B., Abouesa C.B., [lees E.B., Maoicetixa UB.,
Pocooscun E.A., Poouna C.H., Pooxun M.B., ©@opmyna A.b., Yapumos T.A., FOdaxun A.C.
ApXeoceiicMOIIOTHYEeCKIE UCCIIeIOBAHNS U CTPYKTYPHAS MTO3UIIHS CPEIHEBEKOBBIX 3eMIIETPSICEHUH Ha
tore Uccoik-Kynbckoit Bnagunsl (Tsaup-11lans) // ®usnka 3emmnu, 2016. Ne 2. C. 71-86.

4. XKyrosckas H.JI. Kanmbiku. Hapoas! u penurun mupa: Sunuknoneans / I'n. pea. B.A. Tumkos. M.,
1998. C.928.

5. O Boopyxkennn Corma VII—VIII B. // Coobrtiennst Pecy0IMKaHCKOTO MCTOPHKO-KPAaeBEIUECKOTO
my3est Tamxukckon CCP. Cranunaban, 1952. Beim. 1. C. 61-67.

6. Boulnois L. Silk Road: Monks, Warriors & Merchants / Odyssey Books, 2005. pp. 239—241. ISBN
962-217-721-2.
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ITOTEHIMAJIBHBIE OITACHOCTU I'PA3EBOI'O BYJIKAHU3MA,
HA ITPUMEPE BYJIKAHA MUCKA (I"TEMPIOK, TAMAHCKMUIA I1-OB)
Cuviconun Anexcanop Heanosuu (n.c.,acn.)", Osciouenxo A.H. >, Cobucesuu A.JI. %, Jluxooees JI.B. >
! Tabopamopus memodos npoerosa semnempscenuii (702)
2 Jlabopamopus ceticMomekmoHuKu u celicmuuecko2o mukpopaiionuposarus (701)
3 llabopamopus hynoamenmansubix npobiem sKo102uteckol 2eodusuru u gyakanonozuu (703)
UD3 PAH
alsn@ifz.ru
(ycmmuulit 00K1ao)

[TpencraBieHsbl pe3yabTaThl HCCIEAOBAHUS IPSI3EBOTO ByJIKaHa MUCKa, PaCIIOI0KEHHOTO
Ha BOCTOYHOW OKOHe4YHOCTH TamaHckoro moisryoctpoBa. Pabora mpuypodeHa K MpOBEACHHOM
HKCIIEPTHU3E MO BOMPOCY MOTEHIIUAIBHON OMAaCHOCTH 3TOTO BYJIKaHA AJi OOBEKTOB T. TeMploK.
B nepeune npupoAHbIX MPOIIECCOB U ABJICHUH, BO3CHCTBIE KOTOPBIX HEOOXOAUMO YUUTHIBATh
JUTSE TIPEIOTBPALICHHUS] HETaTUBHBIX MOCIEACTBHMA, BIUSIOMUX Ha 0€30MacHOCTh 3IaHHUNA H
COOPYKEHH, )KU3Hb U 3710poBke Jroaei ( [1], Tabim. 4.1) rps3eBoit ByJaKaHU3M OTCYTCTBYeET. B
TO XK€ BpPEMs, TPS3EBBIC BYJIKAHBI, 0€3YCIOBHO, SIBJISIOTCS HEOIArOMPUATHBIMUA YIaCTKaMH IS
pa3MerieHuss  JIOObIX  WHXEHEPHBIX  COOPYXKEHHH, B  OCOOCHHOCTH  TOBBIIIEHHOM
OTBETCTBEHHOCTH. JlJIsi OIpeNesieHus MepedHs MapaMeTpOB TPSA3EBOr0 BYIKAHH3Ma, KOTOPHIC
HEO0OXOUMO MPUHUMATD B YU€T IIPU MPOSKTUPOBAHIH 0OBEKTOB KalUTaIbLHOTO CTPOUTEIHCTBA
B BUJY BO3MOXXHOTO HETaTHBHOTO BO3JCHCTBHS, MOTPEOOBATIOCH BBITIOJHUTH CIICIHATLHBIC
reoJIoro-reoMop(oIoruiuecke ucciae10BaHusl.

B pesynbraTe mpoBeneHHBIX HCCIENOBAaHUN OBLIO BBITIOJIHEHO TeoMopdorornyeckoe
KapTUPOBAaHUE OCHOBHBIX (OpM perbeda U COBPEMEHHBIX pelbeoo0pa3yromux MpoIeccoB B
mpelenax Tps3eBOr0 ByJKaHa. Penbed ByTKaHMYECKOH TOCTPOWKHM TOYTH TOJHOCTBIO
CMOJICTMPOBAH YEJIOBEUECKON AESITeTbHOCTHIO, TOATOMY YAAIOCh UACHTU(UIIMPOBATH TOJIBKO
cambie KpymHbIe (hopMbl penbeda, 00pa3oBaHHBIC B PE3yIbTATe MOIIHBIX IPI3EBYIKAHUICCKUX
W3BEPIKECHUI.

Karacrpoduueckne npupomHbie BO3ACHCTBUS TPH H3BEPKEHUSX TPSA3EBBIX BYIKAHOB
UMEIOT OYEHb JIOKANBHBIA XapakTep M TIOATOMY HECYT ONAcHOCTb JUIsi HMHXKEHEPHBIX
COOPYKCHHM, pACIOJIOKEHHBIX HEMOCPEJACTBEHHO B  TpEleiiax TIPA3CBYIKAHUICCKUX
MOp(hOCTpyKTyp. VI3Bep:keHHsT COMPOBOXAAIOTCS B3PHIBAMHU, BOCIUIAMEHEHHEM Ta30B,
CCHCMHYECKHMH COTPSICEHUSMH, BBIOPOCAMHU KPYIHBIX KYCKOB IITAKA W TPSI3U, M3JIUSHUSIMU
IPSA3EBBIX TOTOKOB M 00pa30BaHUEM KPaTepoOB, MTyOMHA KOTOPBIX B OTJIEIBHBIX CIydasX MOXKET
JIOCTUTaTh HECKOJIBKUX JIECATKOB METPOB. B OKPECTHOCTSX OSNHIICHTPOB HW3BEPKCHUMA
00pa3yroTcs TpEIMHBI U U3TUOHBIE AeQopMaIii OOIIUPHBIX YYaCTKOB 3€MHOI MOBEPXHOCTH.
OTH TPOLECChl OYECPUMBAIOT KPYr HETAaTHBHBIX BO3ACHCTBHIA HAa OOBEKTHl KAIMHUTAIHHOTO
CTPOUTENbCTBA. BBINOMHEHHBIE HCCIENOBAHUS MO3BOJIMIM HAMETUTh IEpPeueHb OCHOBHBIX
MapaMeTpoB TPS3CBOrO0 BYJIKAHWU3Ma, KOTOPbIE HEOOXOAMMO TPUHUMATh B YYe€T TIpU
MPOEKTUPOBAHUM OOBEKTOB KAMHUTAILHOTO CTPOUTENHCTBA, M OTPA3UTh UX pacIHpelie]ieHue Ha
CHCIUAIM3UPOBAHHON KapTe palOHHPOBAHUS TCPPUTOPHH C PA3BUTHEM OMACHBIX MPUPOIHBIX
MIPOLIECCOB I'PSI3EBYIKAHMUECKOTO MPOUCXOXKICHUS.

Paboma evinonnena npu ¢unancosoii nooodepoicke eparnma Ilpezuoenma Poccutickou @edepayuu
07151 noodepoicku nayunwlx wixon (Ne HIII-5545.2018.5)

Cnucok numepamypet.
1. CII115.13330.2016. I'eodusuka omacHbIX MPUPOIHBIX BO3ACHCTBHIA.
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NCCJIENJOBAHHUE CEVCMUYECKHUX U BYJIKAHUYECKHUX ITPOLECCOB
B PAMOHE KYPMJIO-KAMYATCKOM! 30HbI CYBYKIINN
HA OCHOBE CITYTHUKOBBIX TAHHbBIX

Tumogpeeea Bepa Anamonvesna (acn., n.c.), Muxaiinos B.O., Kucenesa E.A.
Jlabopamopus KOMNIEKCHO20 U3YUeHUs U MOHUMOPUH2A 2e00UHAMUYECKUX npoyeccos 8 Kypuio-
Kamuamcxoii 30ne cyooyrxyuu (107); Jlabopamopusi KOMIIEKCHOU 2e00UHAMUYECKOU URMEPRPEMayuu
HA3EMHBIX U CNYMHUKO08bIX Oanhbix (502)

HUD3 PAH
v.a.timofeeva@iperas.ru
(ycmmuulit 0oKnao)

CHUMKH CHYTHHUKOBBIX paZapoB C CHHTe3HpoBaHHOH amepTypoil (PCA) wucmomb3yroTcs s
MOCTpoeHusT IMQPOBBIX Mojene pembeda (LIMP), omenkum cMmemeHHi 3eMHONH TIOBEPXHOCTH U
TEXHOTEHHBIX 00BEKTOB. [lepBble cMelIeHus] JHEBHON MOBEPXHOCTH OBbLIH 3a(UKCUPOBAHBI IO MAPHBIM
uHTEepdeporpaMmaM, KOTOPBIE CTPOSTCS C MCIOJIb30BAHMEM ABYX PaJapHBbIX CHUMKOB, MOJYYEHHBIX C
JIOKaJhbHO  TApAISNbHBIX  opOWT (Tak  Ha3eiBaeMble MeToabl  muddepenmmansaoii  PCA
unreppepomerpun, i DINSAR).

Meton DINSAR umeet psii orpaHHYEHHH, CBA3aHHBIX ¢ KOTEPEHTHOCTHIO CHUMKOB, PACCTOSTHHIEM
MEXIy TOYKaMU CheMKH (OazoBas nwHHA) W Ap. CylmecTBEHHBIH Iporpecc OBUI JOCTHTHYT 3a
nocneaane 15 ner Onaromapsi pa3BUTHIO METOIOB ycToiunBhIX oTpaxkarenedt (PSInSAR, [1]) u mansix
0azoBbix uHUHA (SBAS, [2]), B KOTOPBIX BBITIONHSETCS aHAIN3 HE OJHON MapHOH HHTep(heporpaMMsl, a
Cepud MapHbIX HHTepdeporpaMM, Ha KOTOPHIX BBIACISIOT OTACJIBHBIE IMKCEIHM, YCTOWYHBO
OTpa’karolllue PaJapHbIi CUTHAN. DTO MO3BOJSAET (PUKCHPOBATH MEAJICHHBIE YCTOMYMBBIE IO BPEMEHH
CMEIICHUS U OIICHUBATh CPEIHHE CKOPOCTH CMEIICHHN C TOYHOCTBIO JIO HECKOJIIbKHX MMm/roa. B D3
PAH 6Gonee 10 et BexyTcst pabOTHI IO PELICHUIO Pa3IMYHBIX T€0JUHAMUYECKUX 3aad C MPUMEHEHUEM
pamapHOW CHyTHHKOBOW WHTepdepoMeTpuu. B d9acTHOCTH, WU3ydalOTCs KOCEWCMHUYECKHEe U
MOCTCECMUYECKHE TPOLECCHl, BBHIMOIHACTCS MOHUTOPUHT aKTUBHOCTH OIIOJI3HEBBIX CKJIOHOB,
OLICHUBAIOTCS TPOCAJKU Ha TOPOJACKMX TEPPUTOPHSIX H B OONACTIX pa3pabOTKU HEPTIHBIX
mectopoxaeHnii [3], B pamkax Merarpanta MwunHOOpHaykm Poccum BemyTcs wucciaenoBaHUS
BYJIKAHHYECKUX U celicMriecKmx mporieccoB B Kypmno-KamuaTckoit 30He cyOmyKInm.

B xoz1e 3Tux pabot k cHUMKaM co cryTHuka Sentinel-1 3a 2016-2018 rr. ObLI MPUMEHEH METOJ
SBAS u metonpt DInSAR jiist onieHkn cMennenvid B paiione Bynkana [lnockuii Tonbaunk. [TocTpoeHst
KapThl CPEAHUX CKOPOCTEH CMELICHUI B HAIIPaBJICHUU BU3UPOBAHUS CITyTHHKA 3a nepuoasl ¢ 14.05 no
17.10 2017 r. u ¢ 21.05 mo 30.09 2018 rr. Jlns oOsacTy HAWOOJBIIMX CMEHICHUN NPUBEICHBI
BpEMEHHBIE CEpUH, MPOBEACH UX aHaiu3. Takxke ObUT MPOBE/ICH aHAU3 MapHBIX UHTEP(EeporpamMm st
OLICHKA CYMMAapHBIX cMelleHui 3a nepuof BecHa 2016 r. — ocenp 2018 r., BBISIBIEHBI APl CHUMKOB C
HaWIy4IIel KOorepeHTHOCThI0. Ha 0CHOBaHMM NPEAINONoXKeHHsI O B3aUMOCBSI3H CMELICHUN Ha JIABOBOM
MOTOKE C TEPMHYCCKHM TOTPYKCHHEM IPH €ro OCTHIBAHWHU BBITIONHEHA IMMOCTAHOBKA TEPMHYECKOM
3aJa4u C y4eTOM CKpBITOM TernoTsl ¢azoBoro nepexona (3amaua Credana), pazpaboraHa YuCICHHAS
CXeMa ee pelleHHs W BBIIOJHEHa €ro MporpaMMHas peanu3anus. B pesynbraTe comocTaBiIeHHS
pacyeTHBIX M PEANbHBIX NAHHBIX OyJeT CAeTaHO 3aKI0YEHHE O POJM TEPMHUYECKOrO TOTPYKECHHUS B
HaOJII01aEMBIX CMELICHUSX.

Paboma svinonnena npu gunancosoii noddepocke Mezazpanma Munobpuayxu Poccuu Ne 14.W03.31.0033.

Cnucox numepamypol:

1. Ferretti A., Prati C., Rocca F. Permanent scatterers in SAR interferometry // IEEE Trans.
Geoscience and Remote Sensing, 2001. VV.39. Ne 1. pp. 8-20.

2. Berardino P., Fornaro G., Lanari R., Sansosti E. A new algorithm for surface deformation
monitoring based on small baseline differential SAR interferograms // IEEE Transact. Geoscience and
Remote Sensing, 2002. V.40. Ne 11. pp. 2375-2383.

3. Muxaiinos B.O., Kucenesa E.A., Cmonvsanunosa E.U., [mumpues I1.H., I'onybes B.U., Tumowkuna
E.II, Xaipemounoge C.A. O6oOuieHne ombiTa NMPUMEHEHUS Pa3IM4HBIX MeToAoB 00pabdoTku PCA
CHUMKOB [JIs1 U3YUCHUA U MOHUTOPHUHTa OIIOJI3HEBOM aKTUBHOCTHU CKJIOHOB B paﬁOHe bonbsnioro CO‘-II/I
// CoBpeMeHHbBIE TPOOJIEMBI TUCTAHIIMOHHOTO 30HAMPOBaHUs 3eMiid U3 kocMoca, 2016. T.13. Ne 6. C.
137-147.
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O HEOBXOAMMOCTU YUETA PA3JIMYHOI'O YPOBHA OTBETCTBEHHOCTU
KOHCTPYKTHBHbBIX 3JIEMEHTOB HECYHINX CUCTEM
TP OHEHKE CEUCMOCTOUKOCTHU 3JAHNN

Ymapoe Kapomamynno Hexoxkoeuu
acn., Mockosckuii 2ocyoapcmeenuwiil cmpoumenshwlii yrusepcumem (HUY MI'CY)
Karom_Umarov@list.ru
(ycmHubwlit 00K1a0)

B nocneanee roapl BeayTcsl OOIIMpPHBIE HMCCIEAOBAHMS B OONACTH TEOPUH CEHCMOCTOMKOCTH
3JIaHUH C Y4E€TOM YIIPYTo-IUIaCTHYECKUX Ae(OpMaLMi CUCTEM KaK y Hac B CTpaHe, Tak u 3a pyoesxom. C
1962 rtoma mo Hacrosee BpeMs B HopMmax [1] Uil OIEHKH CEHCMOCTOMKOCTH COOPYKESHUUN
UCTIONb3yeTcsl JuHeHHo-cniekTpanbHeiii MeTox (JICM). Opnako JICM He yuuThiBaeT 0Opa3zoBaHUE
IUTACTUYECKUX LIAPHUPOB B KOHCTPYKTUBHBIX ayieMeHTax. CelicMudeckas Harpyska OIpelensiercs B
IPEIOJIOKEHUH YIIPYroro AehOpMUpPOBaHUs KOHCTPYKIMHN, a 00pa30BaHNE OCTaTOYHBIX Aedopmanuii,
TPELIWH, IUIACTUYECKUX 30H TMPOU3BOIUTCA BBEICHHEM JIMIIb OJHOro kodbdunuenta K; -
ko3 uLmeHTa JoMmycKaeMbIX MOBPEKACHUH, KOTOPBI HE 3aBUCUT OT MHTEHCHBHOCTHU 3€MJIETPSICEHUS
WIN CBOMCTB CaMOT0 COOPY>KEHHUS.

IIpssMble TMHAMUYECKHE METO/Ibl HauOoJIee JOCTOBEPHBI AJIS1 OLIEHKU COCTOSHUSI KOHCTPYKLUH, B
YaCTHOCTU JOCTM)KEHHUS IMpEJeNbHbIX COCTOSHUM. B KauecTBe OCHOBHOIO KOJIMUYECTBEHHOT'O KPUTEpPHUS
9TOTO COCTOSHHA B PaboOTe MPUHAT KOI(PQPHUIMEHT IUIACTHYHOCTH M.. [l 00OCHOBaHMS IMOMCKa
3aBucuMocTH Ki=f(u) oTMeTnm, 4YTO II€pI0O MPOEKTHPOBAHUSA CEHCMOCTOMKHMX 3HaHUM SBISETCS
o0ecrieyeHne Hepas3pylIeHUsT HECYIIMX KOHCTPYKLUMH MpU CEHCMHYECKHX BO3AEHCTBUsX. [Ipu aTOM
JIOMyCKAaeTCsl Takoi 00beM IUIACTUYECKUX JeQOopManuii, KOTOpbId (A7si OOJBIIMHCTBA 3/AHHIA)
o0ecreyrBaeT UX BOCCTAaHOBJICHHUE I10CTIE 3eMIIETPSCEHHS IIyTEM PEMOHTA U yCUJICHUSL.

Ha ocHOBe perampHOTO aHanMM3a TUIACTHYECKON pPa0OTHl HECYHIMX KOHCTPYKIUN TIpH
ceiicMU4ecKoM BO3ACHCTBHM B [2] monydyeHa u 000CHOBaHA 3aBUCHMOCTh KO3(h(HUIMEHTa JOITyCKaeMBbIX
MOBPEXKICHUN CEHCMOCTOMKUX KOHCTPYKLMM OT MpeeIbHOM MIIACTUYHOCTH HECYIIUX KOHCTPYKIHUMI:

K,=1/(V2p-1);
T/€ 4 — TIpeenbHbBIN KOd(D(OUIINEHT TaCTUIHOCTH.

H= Etot/ Eel .
TJIE €t —TOJHAS BEJIMYMHA YIPYTOMIACTHYECKUX OTHOCHTENBHBIX Je(OPMAIIid, a € — BETHYMHA
YOPYTUX OTHOCUTENBHBIX aedopManui. Jns Hambojee pacHpOCTPAHEHHBIX — IKEIE€300€TOHHBIX

KOHCTPYKIUH - peaenbHbIi Ko duuueHT miactudaoctu p < 4,0.

Opnako, mpu celCMHYECKOM BO3JEHCTBUM B pa3HBIX 3JeMeHTax (y3/ax) Hecylleill cucTemsl
3IaHKUSI MOTYT pa3BUBAThCA IUIACTHYECKHE AedopManuy pa3nuyHoro yposHs. Ilpu sTom Hanbombuiyio
OMaCHOCTH IMPEACTABIAIOT IUIACTUYECKUe NedopMalud KOHCTPYKLHHA, 00ECIeUnBAaIOIUX COXPaHEHUE
MCXOJTHOW pacueTHOl cxeMbl. K TaKiMM KOHCTPYKIMSIM OTHOCSITCS, B YACTHOCTH, TUAPparMbl )KECTKOCTH
PaMHO-CBSI3€BBIX HECYIIUX CUCTEM.

Pe3ynbpTaThl BHIIOIHEHHBIX WCCICAOBAHUNA MO3BOJIIIOT CIeNaTh CICIYIOLUIMHA BBIBOJ. HEpexol B
NpeJebHOE COCTOSHHE KOJIOHH/TIMJIOHOB PaMHO-CBSI3¢BOM CXeMbl (KOO(QOUIMEHT TIACTUYHOCTH
4 =4,0) IpouCXOOUT TpPH JOCTIKEHHH B IuadparmMax >KECTKOCTH Kod(pQHIMeHTa MIacTUYHOCTH
p=2,5. Takum o00pa3oM, HCCIECIOBAHUSAMH YCTaHOBIEH (akT (GOpMUPOBaHUS U HAKOIUICHUS
pasn4HOro o0beMa MOBPEXKACHUM B KOHCTPYKTHBHBIX 3JIEMEHTaxX 3[aHus, 4YTO OIpenesseTcs
CTETIEHBbIO OTBETCTBEHHOCTH TAKUX KOHCTPYKIMIA 338 COXpaHEHUE NCXOTHON paCUeTHOM CXEMBI 3[aHusI.

Cnucok numepamypul:
1. CIT 14.13330.2018: CtpoutenbcTBo B ceiicmuueckux paitonax. CHull 11-7-81* / M.: MuHHCTEpCTBO
CTPOUTEIBCTBA U KUIUIIHO-KOMMYHAIIBHOTO X03siiicTBa Poccuiickoit denepanuu, 2018. - 126 c.
2. Kabanyes O.B., llapunos IllI., Vceunos 3.C. O wmeromuke omnpezaeiacHus KodhduunueHTa
JOMycKaeMbIX — ToBpexaeHnid K;  ceiicMocroiikux  koHcTpyknuii //  Bectnmk — Tomckoro
rOCYJapCTBEHHOI'O apXUTEKTYPHO-CTPOUTENFHOTO YHUBepcuTeTa, 2016. No2. C. 117-129.
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AHAJIN3 JOJITOBPEMEHHOI CTABUJIBHOCTU PABOTHI ITAPAJIIEJIBHBIX
HAKJIOHOMEPOB, YCTAHOBJIEHHBIX HA EJAMHOM IIOCTAMEHTE

Dammaxoe Eezenuit Anvbepmosuy
M.H.c., Jlabopamopus cospemennoll u npukiaouou ceoounamuxu (201)
HD3 PAH
fea@ifz.ru
(ycmmuwlit 00Knao)

B nanHoOli paboTe MPHUBEICHO OMUCAHUE METPOJOTHYECKOr0 aHAIM3a JAaHHBIX JIBYX
HITObHEBBIX HakioHOMepoB cepun HII, ycTaHOBNEHHBIX HAa €IUHOM 3aryIyOJIEHHOM
MOCTAMEHTE B CIIEIMATBHO OOOpPYIOBAaHHOM B MOABAIBLHOM momelnieHnn MHctutyra dusmku
e uMm. O.}O. HImunra PAH. Hakmonomep mo cBoed CyTH TpeACTaBiIsIeT cOOOMH
ceiicMOMETp ¢ IIMPOKUM JIMHAMUYECKUM JUANa30HOM, HO PEruCTpUPYIOIIHMM  JBe
OpPTOTOHAJIbHbIE KOMITIOHEHTHl TOPHU3OHTAJIbHBIX T'PAJUEHTOB BEPTUKAIBHBIX CMEIICHUS —
HAKJIOHOB 3eMHOM moBepxHocTu [1]. [lapamnenbHOCTh 3amucu MPUOOPOB MILTIOCTPUPYETCS
M3MEpPEHHBIMU HAKJIOHaMHU BJOJIb ABYX OPTOTOHAJIBHBIX a3UMyTax: CeBEep-IOr U BOCTOK-3aIlaj.
B Hacrosimee Bpemsl MpU  PETUCTpAllU TEeOPU3MUECKUX JIaHHBIX Hauboyiee MIMPOKO
pactpocTpaHeHo ux mpencraBieHue B ¢opmare miniSEED, a i omepaTuBHON mepenayu
JTAHHBIX HCToNb3yeTcs npotokon SeedLink [2], ocHoBaHHEIM Ha 3ToM (popmare. JleTanbHbII
CTAaTHUCTUYECKUN aHallM3 JaHHBIX HAKIOHOMEPOB TMPOBOJWICA C TOMOIIBIO IaKeTOB
nporpammbl WinABD [3]

Texkymmii  nUanma3oH  WM3MEPAEMBbIX  HAKJIOHOB  cocTaBisieT  +1 10™ paauaH
C IOTPENIHOCThIO 5 10%° paguan (mpubop paboTaeT B JBYX JAUaNa3oHax C pa3IuyHOU
To4HOCTHI0). Koadduiment npeoOpazoBanus 1Mo HAIMpPsHKEHUIO cocTaBisgeT 5 B Ha yrimoByro
cexkyHnay. Jlmama3oH wu3MmepseMbix 9acTtoT coctaBisier or 0 mo 0.005 T, Jpeiid nyns
coctapiser 2.4 10-6 pagman. Cuctema oOOpyJoBaHAa BCTPOSHHOW CHCTEMOM KaTHMOpPOBKH.
B takoii kOMIOHOBKE HakKJIOHOMEpHas (MHKJIMHOMETPUYECKasi) cucTeMa HaONIOJIEHUM MOXKET
OBITh UCMOJBb30BaHA JJIs1 JUAarHOCTUKH HanOoJjee MOOWIBHBIX T€OJMHAMHYECKUX OOBEKTOB
B 36MHOH Kope (007acT WHTEHCHBHOW pa3pabOTKH MECTOpOXIeHWU YB, 30HBI OMAacHBIX
pasnoMoB | 11p.) [4, 5, 6].

Crnenyer MOAYEPKHYTh, YTO YCTAHOBJIEHHUE METPOJIOTUYECKON CTaOMIBHOCTH B paboTe C
napauieTbHBIMA HAKJIOHOMEPaMU HEOOXOIUMO MPOBOAUTh UMEHHO YCTaHOBKOW MpUOOpPOB Ha
€AMHOM IocTaMeHTe. B mpoTUBHOM ciywae, KOrJa pEerucTpanus BEAETCS Ha pa3Iu4HbIX
MOCTaMEHTaX, BO3MOXKHBI CUTYAI[UH, KOTJa MapalljiesibHbIe MPUOOPBI PETUCTPUPYIOT HAKIIOHBI
He cuH(pa3HO, a UHOT/AA U B MPOTUBO(da3e.

Cnucok numepamypot.

1. Kysvmun FO.O. AktyanbHble TPoOIeMbl HICHTUQHUKAIINY PE3yIbTaTOB HAOIIOACHHH B COBPEMEHHOM
reogunamuke // ®usuka 3emin, 2014. Ne5. C. 51 - 64.

2. Anewun U.M., Heanos CJI., Kopseun B.H., Kyzomun [0.0., Ilepedepun @.B., [llupoxos H.A.,
@ammaxos E.A. OnepatuBHas myOnuKanus JaHHBIX HakiioHoMepoB cepun HILI Ha ocHOBe poTOKONIa
SeedLink // Ceiicmuueckue nmpubopsl, 2017. T. 53. Ne 3. C.31-41.

3. Hewepescxuii A.B., Kypasnes B.U., Huxonvcxkuii A.H., Cudopun A.A. TexHonormm aHammsa
reodusnueckux BpeMeHHbIX psiaoB. Yacte 2. WINABD - maker mporpaMm [uisi COMPOBOXICHUS H
aHamM3a JaHHBIX reopusndeckoro Monutopunra // CeiicMuaeckue npudopst, 2016. T.52. Ne 3. C. 50-
80

4. Xucamos P.C., Famusmynnun H.C., Kyzomun FO.O. u op. (I1oo peo. Xucamosa P.C. u Kysvmuna
10.0.) CoBpeMenHas reofHaMuKa M CEHCMUYHOCTE 10r0-BocToKa Tarapcrana. Kasanp: ®an, 2012,
240 c.

5. Kysomun F0.O., Huxonos A.M. T'eomuHaMu4eckuii MOHUTOPHHI OOBEKTOB HE(TEra3oBOTO
kommiiekca / B kH.: @DyHIamMeHTalbHBIH 0a3MC HOBBIX TEXHOJOTMH HE(PTSHOM M Ta30BOH
npombiierHoctd. M.: TEOC, 2002. C. 427-433.

6. Kysvmun FO.O. CoBpeMeHHAs Te0JUHAMHKA OMAaCHBIX pa3noMoB // @usuka 3emin, 2016. Ne 5. C. 87-
101
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MOﬂH@HHHPOBAﬁHLIﬁ ABS-AJI'OPUTM
B PEIIEHNHN OGPATHOHM 3AJAYU T'PABHUPA3BE/IKI

Dupcose Unvsa Andpeesuu
mazucmpanm 1 2.0., Kaghedpa eeodpuszuueckux memoooe ucciedos8anuil 3eMHOU KOPbl,
Teonocuueckuii gpaxyromem MI'Y umenu M.B.Jlomonocosa
firsov1996@yandex.ru
(ycmHubwlit 00K1a0)

KonctpyktuBHoe omnucanue MHOrooOpasus pemeHuit @(A,b) nuHEHHON cHcTEMBI
Ax =b B n-MepHOM €BKJIMJIOBOM MpPOCTpaHCTBE E TO3BOJISIET Y4YeCThb AamnpHOPHYIO
WH(POPMAIIMIO O CBOKMCTBAaX HYXHOro pemieHus x* € E, Ax™ = b myTeM ero mnoucka Ha
MHorooOpaszuu @ (A4, b). 910 00CTOATENBLCTBO UMEET (hPyHIAMEHTAIbHOE 3HAUeHUE B ITpodiemMe
KOMILIEKCUPOBaHMS re0(pU3NUECKUX TaHHBIX MIPU PELICHUH OOpaTHBIX 3ajad.

ITycTs:

(a,x)=b; i=1,...,m; a,x€E; b= (by,....0b) ER™;, m<n
KOOpJMHATHOE TpejacTaBieHue cucteMbl Ax = b. Kiaccuyeckoe omucaHue MHOrooOpasus
®(A,b) c mnomomplo 0a3UCHOTO MHUHOpPA MaTpullbl A HEKOHCTPYKTHUBHO, ITOCKOJBKY
IperoiaraeT B TON WM MHOM CTENEeHU ero oOpalieHue.

[To Toi1 sxe mpUYMHE HEKOHCTPYKTHUBHA MapaMeTpu3alus

®(A,b) =s—AT(AAT)1(4s —b), s€EE
MHOT000pazus @ (A, b) B pamKax BBIIYKJIOr0 aHaIW3a, MOCKOJIBKY MpernoiaraeT odpalieHue
marpuibl Ipamma AAT cuctemsl BekTopos {a;, i = 1, ..., ay}.

Konctpyktusnoe onucanue @ (4, b) nonydaercs B pamkax teopun ABS-anroputmos [1].
K coxanenuro, KOMIbIOTepHAs peain3aus BEIUMCICHUN CI0XKHA U HEyCTONYMBA.

[Ipenmaraercss KOHCTpyKTHBHas mapamerpusanus P (A4,b) Oonee mpocras, yem ABS -
napamMeTpHu3aIys 1 IoToMy 0oJiee yCTOMUMBas B pealln3aliu.

[TpoBoasTCsS McciaenoBaHUs MO TMOWCKY pelIeHUN OOpaTHBIX 3ajad TpaBUPa3BEIKU, C
BO3MOXXHOCTBIO TPUOJIMIKEHUS K JKEITaeMOMY PELICHUIO 110 allpUOPHO 3aJaHHBIM CBOWCTBAM, U
CPaBHEHHMH pE3yJbTaTOB C APYTMMHU HM3BECTHBIMM METOJAMH PEIIEeHUsS CHCTEM JIMHEHHBIX
YPaBHEHUH, TAKUX KAK PELICHUE ¢ peryisipusanueil THXoHOBA.

Ornpenenenue:

st a € E 1ionoxum
1g, ecsma =20

H(a) :{ aT

a
1, ——, ecmma#0
E  gTq’

B cucreme BektopoB {a;|7'} moctpoum B E wutepatBHO cucTemy BekTopoB {6;|1'} u
npoekTopos {H;|T*} no cienyromieii cxeme:
0, = a1, Hy = H(6,), 0; = Hiay, H; = H(0;), 01y = Hp—y - Hyay, Hyy = H(6pn)

VYr1BepxkaeHue:
®(A,b) =x"+H,,---H;s, s € E, riae x* - 4acTHOE pEIIEHHUE.

_ Cnucok numepamypel.
1. Abaggu U., Cneouxamo 2. MaTemMaTuiecKre METOIbI JJIs1 JIMHEHHBIX M HEIMHEHHBIX YPaBHEHUH.
Ipoexrmonnsie ABS-anroputmel. (Iepesoo ¢ anenutickozo) [ M.: Mup, 1996. - 268 c.
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MCIHOJb30BAHME [TMPUHI'OBBIX CETEN JIJIS1 OIIEPATUBHOM ITEPEJJAUN
I'EOOPU3NYECKNX JAHHBIX

Xonookoe Kupunn Heopeeuu (c.n.c., k.m.H.), Anéwun U.M.
Jlabopamopuu 2eounghopmamuxu (501) 1D3 PAH
keir@ifz.ru

(ycmHuulit 00K1a0)

B MupoBbIX 1eHTpax reou3nuecKux NaHHBIX AT Tepeaadd U3MEPEHH HCIONb3YIOTCS
y)Ke BIIOJIHE CJOXHBINHECS MPOTOKONBI Tepemaun manubix: SeedLink [1], earthworm [2],
RTCM [3] u ap. Obnamast Maccoii XapakTepUCTHK, UMEIOIINX HEMOCPEACTBCHHOE BIMSHHUE Ha
UX TMPUMEHUMOCTh B CeTsX cOopa JAaHHBIX, TaKue KaK OMEPAaTUBHOCTh M OTKAa30yCTONYMBOCTH
OOJBIIMHCTBO M3 HUX TAKXKE HAKIAJBIBAIOT M CBOU OTPAHHYEHUS, KIFOYEBOE M3 KOTOPBIX —
dopmar maHHbIX. g monydeHHs BO3MOXKHOCTH —TepefaBaTh JlaHHBIE B (opmare,
IpPENoiaralolliM MUHUMYM JIONyIIEeHUH — ¢GopmaTe HHCTpyMEHTa, ObUIO pa3paboTaHO
nporpammuoe obecrieucrue (I10), ucnosp3yromiee BitTorrent [4] kak MPOTOKO I TIEpeaaym
TaKUX JaHHBIX. DTOT CTAHIAPT SBIIETCS OTKPBITHIM M UMEET IIMPOKYI0 TOIACPKKY Ha BCEX
mwiardopmax. Coznannoe 1O mo3BomsieT nepegaBaTh JaHHbIE B MacITade BPEMEHHU, OIU3KOMY
K peaJbHOMY, OIHOBPEMEHHO HECKOJBKHUM Y3J1aM, C IPOBEPKOH IIEIOCTHOCTH, CHKATHUEM,
MOJIHOM COBMECTHMOCTBIO C MOMYJISIPHBIMH KiineHTamu BitTorrent. VcnpiTanus mpoBOAUIHCH
Ha nanHbix [HCC, nonyuaeMbix ¢ mpruéMHHKaA (CTaHIMs, pa3MelieHHas Ha 3qanun D3 PAH)
IUIs UX mocieayroniei nepenayu B Llentp arperanvu ganueix MO3 PAH.

Cnucok numepamypul:
1. IRIS. Incorporated Research Institutions for Seismology. Data Services. SeedLink. www.iris.edu
2. Instrumental Software Technologies, Inc. Earthworm. www.isti.com
3. RTCM Standard 10403.3 differential GNSS (Global Navigation Satellite Systems) Services.
Version 3. RTCM Special Committee, 2016. - 104 p.
4. Cohen B. Incentives build robustness in BitTorrent // In Workshop on Economics of Peer-to-Peer
systems. V. 6. pp. 68-72).
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OLIEHKA ITEHTPOB 1 MACIIITABOB KOHBEKTHUBHBIX BUXPEM B MIOHOC®DEPE

Yunxkun Braoucnae Eezenvesuyu m.H. c.l’z, Conoeves A.A*®
Teoguzuuecxuti yenmp PAH
MI'TY um. H.D. Baymana
*JlaGopatopus reonnpopmaruxu (501) HP3 PAH
v.chinkin@gcras.ru
(ycmmubwlit 00K1a0)

bayxnmarommii  KOHBeKTHBHBIM BUXph (traveling convection vortex — TCV) — 310
MarHUTHOE UMIYJIbCHOE COOBITHE, MPEACTaBIAIoNIee COO0OM pe3ylnbTaT B3aWMOACHCTBUS
COJIHEYHOT'O BETpa M MarHUTOC(EPbI, TUITUYHOE ISl JTHEBHOM CTOPOHBI U BBICOKMX HIMPOT (60-
80 rpaaycoB) 3emiind. DTO SBJICHUE HCCIICIYETCS BO MHOTHX paboTax, OJHa U3 nociaeaaux — [1].
MacmTab ¥ meHTp BUXpsl ceidyac Ha TpaKTUKE OIleHWBaeTcs “Ha ria3”. JlanHas pabora
BIIEPBBIC TMpEJiaracT aBTOMATHU3AIMIO JTOW TMPOLEAYpPhl, a TaKXKe METOJ BBIACICHUS
MekoMaciTabHoro Bo Bpemenu 1 CV-mporiecca u3 KpymHoMacmTadHoro ¢oHa.

MUHYTHBIE J@HHBIE BapHalMii MACHUTHOTO MOJsL, 3aperucrpupoBanubie Ha N
CTaHIIMAX 3a OIpPEICNCHHBIE IIEPHOMBI, IIOJY4EHBI W3 OTKPHITHIX HMCTOYHHUKOB CHCTEMBI
SuperMAG. Jlanaple AOCTYHHBI B COOCTBEHHOM OpHUTHHANbHOM Qopmare SuperMAG B

koopmunatax HEZD [2] u npeoGpasoswiBatotrcs B ymoGubiii dopmar IAGA-2002 B
koopauHatax XYZ. K nmaHHBIM KaXI0H CTaHIMW TpPUMEHsAETCS (QUIbTP, TaKUM 00pa3oM
peIaroTCst 1BE 3a/1a4H:

1. punpTpanys HU3KOYACTOTHOM MHCTPYMEHTAIBHOMN MOIPEIIHOCTH;
2. BBIIETICHHE XapakTepHbIX it TCV cUrHamoB JUIMTENbHOCTHIO Iopsinka 20-40 MUHYT.

Ha  crmenyromem — srame — peanm3yercsi — NPOCTPAHCTBEHHAs  WHTEPIIOJIALIUS
OT(OUIBTPOBAHHBIX JIaHHBIX HA pETyJSIpHYIO Teorpaduueckyro cetky. [lis 3TOro Mel
MPUMEHSIEM KyOWYeCKUe TMOJMHOMBI K JaHHBIM B HEPAaBHOMEPHO PACIOJIOKEHHBIX 0a30BBIX
TOYKaX, KOTOpBIC MPEICTABISIOT COOOW KOOPIMHATHI CTAaHIMKA B TUIOCKOM MPHOJIMKCHUU.
[ToryunBIIasicss KapTHHA BEKTOPHOTO TOJIS PETYISIPU3YETCS TaK, YTOOBI OHA YIOBJIETBOPSIIA
YCIIOBHIO TIOTEHIIMAIBHOTO TOJIs. ITOroBoe aBTOMaTHUECKOE OOHAPYKEHUE [IECHTPOB M OLICHKA
pa3MepoB BBIJCIICHHBIX BHXPEH OCHOBaHBI HAa TIOMCKE JSKCTPEMyMa COOTBETCTBYIOIICH
byskun. 3¢ HeKTUBHOCTH MPEIIOKEHHOTO METO/1a JEMOHCTpUpYyeTcs Ha npumepe tpex TCV-
COOBITHH.

Cnucox numepamypol:

1. Kim H. et al. Conjugate observations of electromagnetic ion cyclotron waves associated which
traveling convection vortex events // J. Geophys. Res.: Space Physics, 2017. V.122. pp. 7336-7352
DOI: 10.1002/2017JA024108.

2. Gjerloev J.W. The SuperMAG data processing technique // J.Geophys.Res., 2012. V.117. A09213
DOI: 10.1029/2012JA017683.
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PE3VJIbTATBI U-Pb JATUPOBAHMSI IETPUTHBIX IIMPKOHOB
N3 ITIOT'PAHUYHBIX ITEPMO-TPMACOBBIX OTJIOXKEHNH PA3PE3A )KYKOB OBPAI'

Yucmaxoea Anveuna Bnaoumuposna (cmyo.) ', Becenoscxuii P.B*? Ceménosa JI.B.
eonoauueckui gaxynemem MI'Y umenu M.B. Jlomorocosa
2 Jlabopamopusi apxeomazHemuzma u 38010yul 21a8H020 MazhumHo2o nois (106) Hd3 PAH
® Unemumym 2eonocuu u munepanozuu um. B.C. Co6onesa CO PAH
sinematografl1@yandex.ru
(ycmHublit 00K1a0)

KoHTrHEHTaNbHBIE MEPMO-TPHACOBBIE OCAJ0YHBIE KOMIUIEKCHI IIUPOKO Pa3BUTHI B Ipenenax
Pycckoii mummtel. OHE XapaKTepHU3YIOTCS 3HAYUTEIHHOU (aIuaibHOW M3MEHYHBOCTBIO, a WX OHO- H
MarHuTocTpaTurpaguueckas HM3y4€HHOCTb HEIOCTATOYHO pPaBHOMEpPHA M HE BCerga OJHO3HAYHA.
OTcyTCcTBHE SIPKO BBIPAXEHHOTO IEPEphIBA B OCAAKOHAKOIJICHUH B IMOTPAHUYHBIX MEPMO-TPUACOBBIX
OTJIOKEHUSX TAKXKe CYIIECTBEHHO 3aTpPyIHSCT BBbIICJICHHE TPaHULBl Malle030s W Me30305 B pAle
patioHoB Pycckoii tumth [1]. Bee BhImIeniepedrcieHHOe OnpeaeisseT Heo0OX0ANMOCTh KOMITIEKCHOTO
MOJXO0Ma Ui PelIeHUs 3aadll CTPaTUrpaduuecKoro pacwIeHEHHs M KOPPEIALMU KOHTHHEHTAIbHBIX
MepMO-TPUACOBBIX pa3pe30B Pycckoil IIIUTHI.

Jns pemreHust ykasaHHOH 3amayu, B paboTe [2] ObUIM MCTIOIB30BaHBI JaHHBIE O pacHpeAelieHUH
AKLECCOPHBIX MHHEPAJIOB TOKENIOW (Qpakuuu: aBTOpPaMHU IPEJIOKEHO HAIWYME KOHTPACTHBIX
MUTAKOLUX NPOBUHLUN U1 PycCKON IIIUTHI B IEPMCKOE U TPHACOBOE BpeMsi — DEHHOCKAHIMHABCKOU U
Ypanbckoii, COOTBETCTBEHHO. DTOT BBIBO OBLI MICIIONBb30BaH Hamu Jutst moctaHoBku U-Pb matnpoBanus
JETPUTHBIX IIMPKOHOB II€PMO-TPUACOBBIX OTJIOXKEHUI omopHoro paspe3a <« KykoB oBpar»
(Bragumupckast oonacts), B kotopom P-T rpanmiia BbiesicHa HanOoJiee YBEPEHHO, C IEJBIO OICHKH
BO3MOXKHOCTEH METOJla B KaueCTBE MHCTPYMEHTa KOPPENSUUH U CTPaTHrpadUuecKOro pacuiieHEHUs
KOHTHHEHTAIBHBIX TEPMO-TPHUACOBBIX pa3pe3oB Pycckoit tumTel. M3 mpoObl, oTOOpaHHOW W3
NECYaHNKOB TEPMUHAJIBHON MIepMH, ObLIO BBIIEIEHO U npoaaTupoBano metogom U-Pb LA-ICPMS 150
OUPKOHOB, W3 HHUX 108 3epeH co 3HaueHWAMH OUCKOpIAHTHOCTH D <5 ObuiM MCHONB30BaHbBI ISt
JanpHelero ananuza. V3 nec4aHuKoB, NPEICTABISIOMMX caMble HU3bl TpHAca, ObUIO IPOJATHPOBAHO
74 3epna, HO nuiib 38 u3 HUX umeroT D < 5. Ananmu3 mHbOpMaTHBHBIX BbIOOpOK U-Ph BO3pacTtoB
IUPKOHOB MPOU3BOJMIICS C UCIIOJIb30BAaHUEM T'paUKOB paclpeeseHus TNIOTHOCTH BEPOSTHOCTH. J1iist
CTaTUCTUYECKON OLEHKH CTENEeHH pa3jInius BO3PACTHBIX CIEKTPOB OOJOMOYHBIX LIMPKOHOB OBLIM
MIOCTPOEHBI KyMYJISITUBHBIE KPUBBIE U BBINOJIHEH TecT KomMoroposa-CMHpHOBA, pe3ysbTaT KOTOPOTO
MO3BOJIIET TOBOPUTH O CTATHCTUYECKH 3HAYMMOM pa3iMdMHd MEXIy JABYMsI paccMaTpHUBaeMbIMU
BO3pacTHBIMU BeIOOpKamu (p = 0,025).

[Tonmy4eHHBIE pe3yabTaThl CBUICTEILCTBYIOT O TOM, YTO BEPXHEIEPMCKHE M HI)KHETPHUACOBBIC
OTJI0XEHUs paspesa «OKykoB oBpar» copepkaT KOHTPACTHBIC MOIMYJISLUHA 00JOMOYHBIX LIUPKOHOB. Jlist
MO3THETIEPMCKOTO BPEMEHH XapaKTEePHO 3HaUUTeNbHOe BiusgHue DeHHOCKaHAWHABCKOTO UCTOYHHKA U,
B 3HAUUTENBHO MeEHbLIEH creneHu, TumaHo-Iledopckoil mutaromeil npoBuHiuu. B panHeM Tpuace
OCHOBHBIM HCTOYHHMKOM CHOCa SIBIISUICA Ypajbckuil oporeH. IlomydeHHbIe pe3ynbTaTsl MOTYT OBITH
WCTIONIb30BaHbl KakK OCHOBA Uil CTPaTUrpaduyeckoro pacwICHEHWs W TOJIYyYeHHs] BO3PACTHBIX
OTpaHWYEHHN IS pa3pe3oB Pycckoil mnmuthl, crpaturpaduyeckoe MONOKEHHE TPaHULBl TEpMH U
TpHaca B KOTOPBIX CIIOPHO.

Paboma evinoanena npu ¢hunarcosoii noodepicke PODU (epanm Ne 18-05-00593)

Cnucok numepamypel:

1. I'onybes B.K., Munux A.B., barabanos FO.I1. u op. OnopHelii pazpe3 nepMu U Tpuaca B JKykoBom
oBpare y r. 'opoxosei, Biaagumupckas oonacts // bromnerens MOUII, 2012. Beim. 5. C. 49-82.

2. Apegves M.II., [Tonybes B.K., Kyrewoeé B.H. uop. KomiekcHas NaJcoOHTOJIOTHYECKas],
CEIMMEHTOJIOTUYECKass M TCOXUMHYECKas XapaKTePHCTHKAa TEPMHHAIBHBIX OTIOKCHHH TEePMCKON
CHUCTEMBI CeBepO-BocTOYHOrO OopTra MockoBckoi cuHeknusbl. Craths 1. bacceitn pexu Manas
Cesepuas J[suna // bronnerens MOUWII. Otaen reonorngeckuii, 2016. T. 91. Ne 1. C. 24-49.
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. NCCIIEAOBAHME CIIEHU®UKHA
CEMCMHUYECKOI'O U TPABUT'PAIUMEHTHOI'O ®OHA B LITOJIBHE BHO

FO0ouxun Huxuma Anamonvesuy (seod.unc.", acn.”)

! Tabopamopus epasuunepyuansvuvix usmepenuii (601) D3 PAH
2 Uncmumym ounamuxu eceocpep PAH
rood818181@gmail.com
(ycmHubwlit 00K1a0)

3ajaya HSKCIEPUMEHTAJIBbHOTO HM3Y4YEHHMS! CEMCMUYECKOTO M HBIOTOHOBCKHMX IIYMOB B
MOJI3eMHBIX JIabopaTopusix bakcanckoi HeWTpuHHON obOcepBaTtopuu (BHO) MAU PAH xkak
BO3MOYKHOM MECTE DPACIOJIOKEHHS OyAyIero rpaBUTAllMOHHOTO (TPaBUTAIMOHO-BOJIHOBOTO)
nerekropa Tperbero mokojeHus [1] B Poccum craButrcs BmepBeie. [lpu  3TOM
MpeayCMaTpUBaeTCI MOHUTOPUHT CE30HHOM ABOJIIONNH ceiicMudeckoro ¢ona. B pamkax 3Toro
HaIpaBJICHUsl MIAHUPYETCS] IKCIEPUMEHTAIbHOE HU3YyYEHHE CEMCMUYECKUX U HBIOTOHOBCKHX
[2] mymoB B moa3eMHbIX abopatopusix bakcanckoi nenTpuHHOUM oOcepBaTtopun AU PAH.
HoBoe nokonenne I'B neTekTopoB A0KHO 00JIafaTh MOBHIIEHHONW YyBCTBUTENIBHOCTHIO Ha
HU3KHX 4yacToTax (B paiione 10 'y u Huxe). B cuity 3TOro CTaHOBUTCS Ype3BBIYAHHO BaKHBIM
BHIOOp MeCTa C TOHMKEHHOM CEeWCMHMYECKOM aKTHMBHOCTHIO M MOHOJHUTHBIM CKaJIbHBIM
ocHoBanneM [3]. IlpenBapurtenbHbie u3MepeHuss B TyHHensix BHO — mo3BossitoT
KJIaccu(UIUPOBATh 3Ty MOJ3EMHYI0 00CEpBAaTOPHIO KaK OJIHY MX CaMBIX CIIOKOWHBIX. bomee
JleTalbHbIE MCCIEIOBAHUS IUIAHUPYETCS BBINOJHUTH C TOMOLIBIO CETH CEMCMHYECKUX
npuOOpoOB, Kak YKe pPa3BEpPHYTHIX B 0O0CEpBATOpPUHM, TaK H TPUOOPOB MOBBIIICHHOU
yyBcTBUTENbHOCTU. [Ipenmonaraercs u3yuuTh Oojiee MOAPOOHO CEMCMHUYECKHM CIEeKTp B
muana3one 10...0.1 I'u, a Takke BapHallMi HbIOTOHOBCKUX I'PAaBUTALMOHHBIX BO3MYILIEHUN Ha
gactorax Huxke 0.1 '

Paboma evinoanena npu ¢hunarcosoii noooepicke PH® (2panm Ne 17-12-01095)

Cnucox numepamypot.

1. Freise A, Hild S., Somiya K., Strain K.A., Vicere A., Barsuglia M., Chelkowski S. Optical Detector
Topology for Third Generation Gravitional Wave Observatories. // General Relativity and Gravitation,
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OTJIOKCHHUM PAZPE3A FKYKOB OBPAT.....ceeiutiiiiiiieeiiieeeeitieeeiteeeetteeesitteessateeesabteeesabteeseabeeesnnnttaaeeeeaaaeeens

HOoouxkun Huxuma Anamonseeuu. ViccnenoBanue CrieliupuKu cCEHCMUIECKOTO
Y TPaBUTPaIUEHTHOTO (OHA B INTOIBHE BHO.......oiiiiiiiiiiiiiiieceeece e

90



Hayunoe uznanue

Hayunas koH(pepeHIHst MOJIOBIX YUEHBIX U aCIIUIPAHTOB
N®3 PAH, 22-23 anpens 2019 r.

Tesucs! noxianos u nporpamma Kondepenmmu

OTBeTCTBEHHBIN PENAKTOD:
K.(b.-m.H. B.B. [Toropenos

Penakrop: A.A. CTpenbHUKOB

Opurunan-maket noarorosiaeH B UO3 PAH
123242 Mockga, yi. b. I'py3unckas, 1.10 ctp.1

Yr1BepxkaeHo k neyatu PenakinmonHo-u3garenbckum copetom O3 PAH
[Moxmucano B nmeyatrs 01.07.2019. @opmat 60x80 1/16

VYennea.r.: 6. Tupax 100 ax3.

Ortmeyarano 8 UP3 PAH
Mocksa-2019
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