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Hayunast xoH(pepeHIus MOJoaeix y4eHbX U acrnupaHToB D3 PAH: Te3ucel NOKIanoB H
nporpamma Kondepenmuu. Md3 PAH, Mocksa, 23-24 anpens 2018 r. / M.: U®3 PAH, 2018 -
92c.

B cOopHuKe myOnmMKyrOTCs Te3UCHI T0KIanoB HayuHoil KoH(pepeHIIH MOIOABIX YYEHBIX
u acrnupanToB D3 PAH, kotopas cocrosnace 23-24 anpens 2018 r. B Unctutyre Qusuku
3emun uM. O.10. IlImuara PAH, Mocksa. [IpeacraBiensl pe3yibTaThl HAyUYHbIX UCCIIEIOBaHUM
Mo reopus3MKe M CMEXHBIM 00JacTsIM HayK O 3emuie (Teosorus, reojes3usi, re0dKOoJIorus),
MOJTyYSHHBIE TIPU YYaCTUU MOJIOABIX YYCHBIX, aCTIUPAHTOB M CTYACHTOB.

OTBETCTBEHHBIN peaaKkTop:
K.(b.-m.H. B.B. [Toropemnos

Penakrop: A.A. Copokun



Opexomumem Kongepenyuu:

[Ipencenarens:

P.B. Becenosckuii - a.r-m.H., 3amMectutens aupekropa UO3 PAH
Cexkperapsb:

B.B. Iloropeno U®3 PAH - k.¢.-M.H., yueHslii cekperaps 1D3 PAH

UiieHbl OPTKOMUTETA:
JI.B. T'aBproukuH — noMoIHuk cexkperaps Kondepenuu
A.A. CopokuH — TeXHUYeCKU cekpeTapbh Kondepenuun.

IIpoepammnviii komumem Kongepenyuu:

[Ipencenatens [IporpaMMHOTO KOMHUTETA:

Becenosckuii P.B., n.r-m.H., D3 PAH, MI'Y um. M.B. JlomoHnocoBa
3amectutens npeacenarens [ I[porpammHuoro komurera:

®dwuaros J[.M., x.¢-m.H., PhD, N®3 PAH
VYuenslii cekpetapb Kondepenuuu:

[Toropenos B.B., k.¢p.-m.H., U3 PAH

Unens! [IporpamMmHOTrOo KOMHUTETA:
I1.C. Muxaiinos, x.1.H., U®3 PAH
H.B. dy6uns, U®3 PAH

Kondepenuus oprannzoana npu nojjepsxxke rpanra [IpasutensctBa PO Nel4.250.31.0017

TemaTnueckas cekuus 1o HanpaBiIeHHIO «I eofMHAMUKA U MTaJl€OMarHUTHBIE UCCIIEA0BaHUS»
poBeJieHa COBMECTHO ¢ OOIIEMOCKOBCKUM CEMUHAPOM I10 NTAJIEOMarHeTU3My U MarHeTU3MY
TOPHBIX MOPOJ (pyKOBOAUTEND: A.¢.-M.H. B.D. [1aBioB) npu akTHBHOM Yy4acTUH COTPYTHUKOB

nabopaTropur ApxeoMarHeTu3Ma u BOJIOIUH MarHuTHOro mojst 3emun (106) D3 PAH.

B pamkax f1aHHOM CEKIIMM MOJIOJIBIMU YUYE€HBIMH, aCIUPAHTaMH U CTYJEHTaMU — yYaCTHUKaMHU

MIPOEKTA TO TeMe «IBOJIONHS T€OMAarHUTHOTO TIOJISI M B3aUMOJIEUCTBUE TUTAHETAPHBIX

000JI049eK» MMPEACTaBJICHBI HCKOTOPHIC ITOJIYUCHHBIC PE3YJILTATHI



Ilpocpamma

Hayunoiut kongepenyuu monoovix yuénvix u acnupanmos U®3 PAH-2018
23-24 anpenn 2018 2., H®3 PAH, Mockea

Mecmo nposedenusn kongpepenyuu: 2. Mockea, yn. bonvwasn I'pysunckas, 10, cmp.1
Kongpepenuy-3an HD3 PAH (3 amasic)

MoHepenbHuUK, 23 anpensa 2018 r. YTpeHHAA cekuuma

Cekumn 1:  CeMicMONIOrUA M OLLeHKA CEMCMUYECKOMU ONACHOCTU 10:00-14:20
OTKpbITUE KOHEpeHLUN 9:45
Mecto
Bpemsa
pa6oTbi/yuebbl
Ne ®UO poKnaguuka Ha3BaHue poknapa asropa Ha4yana
OKnaaa
AOKnapa AOKAAA
Pe3ynbTaTbl NnonesbIx
1 CopoKkuH AHgpen VICCI'Ie,CI,OvBaHVIVI Ud3 PAH 10:00
AHppeeBuy B HOrO-BOCTOYHOWM YacTh UcCbiK-
Kynbckon BnaguHbl, TaHb-LLaHb
K Bonpocy o cknag4vatbix
Beno6oposoB W Pa3pbIBHbIX CprKTyan,u
2 KOHTPOJINPYIOLWMX FPA3EBOM Nod3 PAH 10:15
JeHunc EBreHbeBny
BY/NIKaHU3M KepyeHcKoro
NnosyocTpoBa
JVHammKa cericmmyeckom PIY HedpTn 1
3 LLlenannHa MonunHa aKTUMBHOCTU A0 M nocne rasa (HWY) nm. 10:30
JeHncosHa KPYNHENLWnX 3eM1eTPACEHNN N. M. Ty6KunHa, )
mmpa 1985-2017 ropnos UTMN3 PAH
PeKOHCTPYKLMA HAaNPAKEHHOTo
4 Anekcees PomaH COCTOAHMA KOpbl NTMmanaes oo Ud3 PAH 1045
Cepreesuny M nocne Katactpodpuyeckoro
3emnetpaceHuna B Henane
5 BaToB Anekcen [MoUCK 04aroB BO3MOKHbIX nny PAH, N3 11:00
Bnagnmmnposuy MapCoTpACEHUN PAH )
OueHka npegena rpadumka
6 MNasneHko Bacuanun CeMCMUYEeCKOn OMacHOCTH Ud3 PAH 11:15
AnekcaHaposmy C UCNONb30BAHMEM TEOPUMU
3KCTPEeMaibHbIX 3HAYEHUN
Bnnanue p,eKnaCTepwsau,Mia MY un. MLB.
FannHa HatanbA KaTas0ros 3eMNeTpAceHum
/ AneKcaHApoBHa Ha OLEHKY CecCMMUYECcKom Jlomoocosa, 11:30
AP Henky N®3 PAH
OMNacHOCTU
MapameTpbl camonoobus MTY um. M.B.
Kapuesa TaTbAHa
8 UrobesHa adTepLIOKOBbIX JlomoHocoBa, 11:45
P nocneaoBaTe/IbHOCTEN o3 PAH
Kode-6peiik 15 muH 12:00




BO3MOXKHOCTU MCNONb30BaHUA

HelpoceTeBOro nogxoaa A1 Iy PAH,
MaHesuny WMHTEPNONALUKN Nonek FopHbIN
9 y y 12:15
AnekcaHgp Unbny CMeLLeHNn 3eMHOoU MHCTUTYT HUTY
NOBEPXHOCTWN NO AAHHbIM «MUCnC»
FHCC-HabntogeHnit
MpumeHeHne meToga GYHKUMIM
r A B A
oo | [P m R
10 Mapraputa ’ UTN3 PAH 12:30
ANeKCAHADOBHE (Ha Nnpumepe rnaBHOro cobbiTmA
AP n3 posa 31 nona 2010 ropa
861131 ocTpoBa Banaam)
Kasnauees Masen AHann3 cTaTUCTUYECKnX
11 napameTpoB NOTOKa COObLITUI N®d3 PAH 12:45
AnekcaHapoBuy o
TEPMOAKYCTUUYECKOM 3MMCCUU
M
MHo3emueB MaKkcum ETOAI TIONYHEHNA NCXOAHBIX MTY nm. M.B.
12 aKcenieporpamm npu oLeHke 13:00
AnekcaHaposuy o . JlomoHocoBa
CenCcMMYecKom onacHoOCTH
Bapuauum ypoBHa Boabl MPY um. M.B.
KapTawos MeaH B CKBaMHax B 06actu
13 . . JlomoHocOoBa, 13:15
MakcumoBsuy HaBeAEHHOM CEeMCMMYHOCTH
o Nod3 PAH
KonHa-BapHa, 3anagHasa NHana
UccnepoBaHme cemcmmyecKkmx
Jemnakosa JNINHEHbIX KonebaHuit no
14 AHacTacua OaHHbIM reodumsnyeckom Nod3 PAH 13:30
HukonaesHa obcepsatopuu "Bupronéso"
Nd3 PAH
Kode-6peiik 15 muH 13:45
MoctepHasa cekumsa: 14:00 - 14:20
OcobeHHOCTM UCNOb30BaHMA
MeTOoZa SMMUPUYECKOA NHcTuTyT
n1is Kpblnos ApTém bYHKUMM [prHa ans cuHTesa OKeaHoJiormun 1400
AnekcaHaposuy aKcesieporpamm B pamKax um. .11, '
WHXXeHepHo-cencmonornyecknx | Lnpwosa PAH
paboT Ha naoLwagKax
Chiconmt AnexcaH Pe3ynbTaTbl U3yyeHuns
nie AP ToBeumKcKoro pasnoma N®3 PAH 14:00
MBaHoBMY o
(KepueHckuit n-o., Kpbim)
Hoseliwas reogMHammnka
KannHuHrpazackom obnactu u
n17 CeHu0B Anekcem conpenenbHbIX TEPPUTOPUIA Ud3 PAH 14:00

AHgpeeBuny

Nno pe3ybTaTaM
KOMMbOTEPHOTO
moaennpoBaHunA




MoHepenbHuUK, 23 anpens 2018 r. BeuepHan cekuuma

CeKuma 2: FeomexaHMKa U ceiiCMOaKyCTUKaA 14:30 - 20:00
14:20-
OTKpbITUE BEYEPHEN CEKL MU 14:30
; Me;To ; Bpems
Tbl/y4ebbl
Neo ®UO poKknaguuka HasBaHue poknapga pa Zs:o:;ae ® Ha4yana
AOKNaza AoKnaaa
JKcnepuMmeHTabHble UCCnefoBaHUA
®okuH NnbAa MPOBaHMA B HbIX
1 OKWH Unb nedopmmnpoBaHUa 06pasLLOB rOpHb Ud3 PAH 14:30
Bnagumunposuy nopoA, B yC10BUAX, AOMYCKaOLWMX
yCTONYMBOE Pa3BUTUE TPELLMH
BbifiBneHne nHxeHepHo-
KcerogorTosa reo0rMYeckmx onacHocTen Ha wenbde
2 MapwuHa Nd3 PAH 14:45
no pesynbTatam ANHAMUYECKOTO
AnekcaHgposHa .
QHaNM3a CEMCMOAKYCTUYECKUX AAHHbIX
TeopeTnyeckmne n skcnepumeHTasibHble
3 facemu nccneaoBaHMa KapboHaTHbIX nopovp, Ud3 PAH 15:00
Moxammaadapus ONA OLLEHKM CTaTUYEeCKUX Mogyen
ynpyroctu
KoppenaunoHHble CBA3U MeXay Pry Heé¢tmmn
4 Pasunos Hukonawn CTAaTUYECKMMU U AUHAMUYECKUMMU rasa (HWY) 15:15
LLlaBkaToBmY ynpyrmmm napameTpamm KapboHaTHbIX nmenun N.M. '
nopoa, ly6KMHa
MaTtemaTuyeckoe moaennposaHue UMM nm.
Anekcees Muxaun o
5 NMPO/IN3a KeporeHa BO BMeLLAIoLLLEN M.B.Kengpiwa 15:30
Bnaagmncnasosuy
cpene PAH
OnHaMuKa akycTMyeckom ammccmum npu | MIY nm. M.B.
boHpapeHKo HukuTa
6 EODNCOBAY dnnbTpauum daonaa B HarpyKeHHOM JlomoHocoBa, 15:45
P obpasue ropHoi nopoabl Nd3 PAH
16:00-
Kode-6peiik 15 muH
be-6p 16:15
. .. MogenvnposaHue npoueccos
BnoHcKkum Aptém
7 P BbITECHEHMA B TPELWMHOBATbIX Cpeax C M®THU 16:15
Bagmumosuny
KaBepHamu
PycuHa OkcaHa ¢nrommz)?e(ﬂa?a:”sxafogm::z xoae MY um. M.B.
8 »;ner(ceeBHa aA3 aZOTKMAMu;CTO poxL:‘ eHus : Jlomorocosa, 16:30
pasp POXA N®3 PAH
yrnesogopoaos
MeTon onpeaenenusa
NepmoHTOBAa NPMMNOBEPXHOCTHbIX YTN10B MNOrpyXeHuna
9 AHactacua NJ0CKOCTeN pa3/IoMOB MO AaHHbIM O Nod3 PAH 16:45
CepreesHa penbede Ha npumepe CeBepHOro
TaHb-LLaHA
OueHKa BANAHUA KOHUEHTpauumn
Pasanosa Maous HaNpAXeHWN B OKOJIOCKBAXKMHHOM
10 P NPOCTPAHCTBE HA 3HAYEHUA YNPYTUX unru ne3 PAH 17:00

BanepbeBHa

MOAYNeN, pacCUMTaHHbIX
no gaHHbim MNMC
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3axapos Oner

OnbIT NPUMEHEHNA UCKYCCTBEHHOM

11 HEMPOHHOM ceTn ANs aHanM3a Nod3 PAH 17:15
Bnagnmmnposuy
KapOTaXKHbIX OAHHbIX
CpaBHeHME MeTOANKN PEKOHCTPYKLNK
CasBuues lNasen HanpsxeHui M.-L. Zobak u B meToae
12 No3 PAH 17:30
AneKkcaHaposu4 KaTaK/M1aCTMYeCKOoro aHaaunsa
K0.N1. PebeuKoro
17:45-
Kode-6peiik 15 muH
be-bp 18:00
KoHTposb KauecTBa 6eToHa
1030BCKMM Ybs 6ypOHabMBHbIX CBail B OCHOBaHUMN UraMmm no3
13 aBTOMOBUAbHOM 3CTakaabl PAH, 000 18:00
Hukonaesuny
MEMCKBAXKMHHbIM Y/IbTPAa3BYKOBbIM «39NEOC»
MeTo40M
OnpepeneHune Harpysku,
14 Bnacos laHuun nepep,aséemom cBaeu, 3age/1aHHON MrCY 18:15
AneKkcaHapoBsu4 B CKa/IbHbI MACCMB, Ha AHO CKBAXMHbI
B YCNOBMAX CXKATHA
OnpegeneHue 3aTyxaHuA
o YNbTPA3BYKOBbIX BOJIH B
E H
15 ropos Fnkonan LMAMHAPUYECKMX 06pa3Lax ropHbIX o3 PAH 18:30
AnekcaHgposuy
nopoa MeToA0oM CMeKTPanbHbIX
OTHOLLEHN
. MpeaBapuTensbHble pesyabTaThl
16 Mpectos fimurpui CENCMOaKYCTUYECKUX U3MEPEHUI N®3 PAH 18:45
AneKkcaHapoBsuy
B 1e10BbIX YCNOBUAX
MaTtemaTtuyeckoe moaennposaHume
17 lanaes Bnagnmnp pacnpocTpaHeHuns cemcmmquKorS) U3 PAH 19:00
EBreHbesmy CUTHaNa B BEPTUKaNbHO-C/IONCTOMN
ynpyrom cpeae
BnuaHue penveda Ha pesynbTaThbl
K P
18 OCTHOB Fycan MWKPOCENCMNYECKOTO 30HANPOBAHUA Nod3 PAH 19:15
AnekcaHgposuy .
W y4YeT BbI3BaHHbIX UM UCKAXKEHUM
19:30-
Kode-6peiik 15 muH
be-bp 19:45
MocTtepHasa cekuua: 19:30
. CpaBHeHMe pas3IM4yHoro poaa
nig Kotos Anapen WUCTOYHUKOB CEMCMMYECKUX CUTHAOB, Nod3 PAH 19:30
Hukonaesuy
He TpebyoLwwmx cneuobopysoBaHUs
n19 bepesuHa UpuHa AHaNU3 ynpyrmx cBOMCTB KapboHaTHbIX U®3 PAH 19:30
AnekcaHgpoBHa nopoa
19:50-
3aKkpbiTMe NepBoOro AHA KOHdepeHLUH 20:00




BTopHuK, 24 anpena 2018 r. YTpeHHAA ceKuuma

CeKkums 3: TexHonorum reopmUsn4ecKoro MOHUTOPUHra 10:00-14:20
OTKpbITE BTOPOro AHA KOH}epeHuumn 10:15 - 10:30
Mecto
Bpemsa
pa6otbi/yuebbi
Neo ®UO poKknaguuka HassaHue poknaga B Hayana
OK/Maja
AOKnapa = %
HeycTapeBatoluan cpesa
1 Xonoaxos Rupuns pa3paboTKu Ana maHUnynaumMm Nod3 PAH 10:30
Uropesuny
OaHHbIMK B popmaTe GREIS
BepuduKaums skcnepTHoM
ManbirvH UsaH crcTemsl
2 NpPorHo3nMpoBaHuna obpa3oBaHuA N®3 PAH 10:45
BAuecnasosuy o
nepnoBsbIx 3aTopoB Ha CeBepHO
[OBuHe
3 MeaHoB CTtaHucnas Cuctema ynpas/ieHUA LEHTPOM Ud3 PAH 11:00
OmuTtpresuny arperauuvm gaHHbix U3 PAH
HaknoHomepHble 1
4 KOa04KknH Huknta aedopmomeTpuyeckmne U®3 PAH 11:15
AHaToNbeBUNY HabaoaeHua Ha TOK
“Noso3epckuin”
AHann3 pesynbTaTos
o reofedopmaumoHHOro
0} E
5 aTraxos tereHny MOHWUTOPUHTA Ha N®d3 PAH 11:30
AnbbepToBunY
MecTopoXaeHun umenu 0.
KopuyaruHa
MoaennpoBaHne NOTOKOB
6 ManbirvH EsreHnii TAXKE/IbIX METa/I/I0B B PeYHbIX MY um. M.B. 1145
BauyecnasoBuy BOAaX MeTo4aMM MALUMHHOIO JlomoHocoBa ’
0byyeHus
Kode-6peiik 15 muH 12:00 -12:15
OueHKa 06beMHOMN aKTUBHOCTU
KosbMWHa AnnHa TOPOHA MO AaHHbIM U3MEPEHUI o "bopok"
7 o y . 12:15
CepreeBHa CEeMCMMNYECKON PagoHOBOM Nod3 PAH
CTaHLUMM
OueHKa BAUAHMA CUCTEMDI
aTMmocdepHbIX 3/IEKTPUYECKMX
Mpoxopyyk AnekcaHap TOKOB Ha GopMMpOBaHME o "bopok"
8 12:30
AHppeeBuny 3/IeKTPONpPOBOAHOCTH N®d3 PAH
aTMochepHOro norpaHUYHOro
cnos
HeobxoaMMoCTb CUHXPOHHbIX
6 o
PoauvHa TaTbAHa HabloAeHM UuramMmm no3
9 3/1IEKTPOMArHMTHOrO NoAA Npu 12:45
AHppeeBHa PAH
nccneaosaHum
reoAMHaMMYeCcKMX NpoLeccos
O BO3aenNCTBUM
Naspos NBaH WMHAYCTPUANbHOM aKTMBHOCTU Ha o "bopok"
10 13:00
MNasnosuy BapuaumMu TMMNOB MEXAaHU3MOB Nod3 PAH

3eM/IeTPACEHNN
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Mepeaepnt Géa0p MobunbHas peructpauma THCC

11 CUTHANOB C BbICOKOM 4YacTOTOM Nd3 PAH 13:15
BuKToposuy
onpoca
CpaBHUTENbHbIM aHaNU3
12 boes VBaH AnekceeBuy aNCENEPOMETPOB, No3 PAH 13:30
NPUMEHAEMbIX B CUCTEMAX
MHepuManbHOM HaBuraumm KA
Kode-6peiik 15 muH 13:45
MocTepHasa cekuumsa: 14:00 - 14:20
UccnepoBaHne ycToM4MBOCTH
Nonosa Enena OPUWEHTAL MU KOCMUYECKOTO
ni3 annapaTa, OCHalEeHHOro o3 PAH 14:00
MeTpoBHa o
napycom, nog, 4encTBMem
WHTEHCUBHOIO J1Ia3ePHOrO Nly4Ya
B o
ngg | Kwarosa Evarepua | S SR e | TSRO |
BagumoBHa PaA broa Nd3 PAH '
TaAHMA CHEXXHOMO MOKPOBA
AdmHoreHos AspocTaTHas nnaaTtdopma n ) )
HabnoaeHns atmocdepHoro o "bopok
nis KOHCTaHTWH 14:00
3/IeKTpUYecTBa Has Nod3 PAH
BukTopoBumy
NOBEPXHOCTHIO BOADI
BTopHUK, 24 anpena 2018 r. BeuepHAana ceKumsa
Cekuma 4: eogMHaMMKA U MArHUTHbIE CBOICTBA FOPHbIX NOPOA, 14:30 - 20:00
OTKpbITUE BEYEPHEN CEKL MU 14:20-14:30
Mecto
Bpemsa
pa6otbi/yuebbi
Ne ®UO goKknaguuka HassaHue poknapa aBTopa Ha4yana
OoKnapa
AOKnapa o &
1 CanbHana Hatanbsa Bo3amorKkHOCTU 1 npobnembl Ud3 PAH 1430
BMKTOpOBHA aApPXeoMarHUToNormm
MogaepHusauyma
NpPorpamMmmMmnpyemoro
AHaToNbeBUY P N paA N®3 PAH '
nccnenoBaHuii B obnactm
naseomarHeTMama u marHeTusma
FOPHbIX NOPOA,
NacenKo Anekcan MonoxeHne Cnbupckom
3 . AP nnatdopmbl B pudee no N®3 PAH 15:00
Mwuxannosuy
naneomarHMTHbIM AaHHbIM
MarHuTHble CBOICTBa U
4 Kopaurios: Gasanurosn nopbuomon, | TO1EOROK |1
AHacTacua CepreeBHa vp P ’ Nod3 PAH '
0TObOpaHHbIX B paiioHe 3a1MBa
Kokca (MuHycKHCKanA BnagunHa)
Mn E H " "
5 onosa EneHa e/IMHeNHble B3aMMOAencTBmA Ud3 PAH 15:30

MNeTpoBHa rAapMOHUK ONHAMO-BOJIH
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NaneomarHeTMsam nepmo-

TPWUaCOBbIX UHTPY3UI MTY um. M.B.
YnbaxuHa MNonunHa
6 HopunbcKoro permoHa: sHavyeHue JlomoHocoBa, 15:45
CepreeBHa
ON1A reHe3unca pyaoHOCHbIX o3 PAH
WUHTPY3UM
Kode-6peiik 15 muH 16:00-16:15
CpaBHeHMe CBONCTB XMMUNYECKOM
M TEPMOOCTATOYHOM
paueB PomaH P N MTY nm. M.B.
7 HamarHM4yeHHocTeun Ha 16:15
AneKkcaHaposuy JlomoHocoBa
Pa3/IMYHbIX CTAANAX OKUCNEHUSA
TUTAHOMArHeTUTa
MaTtseeB Makcum Mpouecchbl NnasneHnA B 30He
8 POt ’ N®3 PAH 16:30
AnekceeBuy OVHaMMYECKOM NOABUMKKM
KDOHDOA EKaTEDMHa XUMUYECKNI cOCTaB TPEXCONHOM
9 poHpoA P MaHTUM JIyHbl, NONYYEHHbIM Ha FEOXN PAH 16:45
BuKTOpOBHa
OCHOBe reoPuanyecKkmx JaHHbIX
ManeomarHeTusm, MarHuTHble
CBOMCTBA U FTEOXMMUYECKNE
10 AHocoBa Maits 0COBEHHOCTM pUdEncKmx MTIY um. M.B. 17:00
BopucosHa WHTPY3MBHbIX TEN CEBEPHOM JlomoHocoBa '
YyacTu BaLlKMpPCKOro
aHTUKANHOPWUA (KOXKHbIN Ypan)
HamarHM4eHHOCTb KpacHOL,BETOB
HenybpoBcKoi navyku u ee
AYoP MY um. M.B.
deTtncosa AHHa 3HayeHune gns
11 MwuxalinoBHa MarHuMTocTpaTurpadpum Jlomorocosa, 17:15
patvrpa® N3 PAH
NOrpPaHMYHbIX OT/IOXKEHWUIN NEPMMU-
Tpuraca Pycckoi nantbl
PesynbTaTtbl nccnepoBaHuA
Fooaees HuKkuTa HEOTEKTOHUKN N Fe0gNHAMUKN
12 PA ceBepo-BOCTOKa BocTtouHo- Nod3 PAH 17:30
AnekcaHaposuy o
Cubupckoit nnatdopmbl 3a
nepuop 2014-2018 rr.
Kode-6peiik 15 muH 17:45-18:00
OnpepeneHne BENNYMHDI
HaNPAXEHHOCTU MarHUTHOrO
Ymepes Bukrtop P MIY nm. M.B.
13 nonAa 3emau B 4EBOHE MO 18:00
Cepreesuy JlomoHocoBa
obpasuam gaek Konbckoro
noayocTpoBa
HanpsasKeHHOe COCTOSIHME HOXKHOM
boHpapb UBaH YyacTm XMBMHCKOro maccusa no
14 Aap N3 PAH 18:15
Bnagnmunposuy [OAHHbIM re0N0rMYecKmx
MHAMKATOPOB AedopmaLmin
Koppensauua reonoro-
reomopdosiormyeckomn
AHppeesa Hagexaa BbIPa*KEHHOCTUN U TNYyOUHHOIO
15 AP ASHA P y N3 PAH 18:30
BAayecnaBosHa CTPOEHMUA aKTUBHbIX PA3/IOMOB Ha
TeppuTopmn KepyeHcKo-
TamMaHCKOro perMoHa
MN3yyeHne nepcnekTUBHOCTH
NPUMEHEHMA NETPOMArHUTHbIX
ertApeBsa EnenHa AHHbIX ANA PEKOHCTPYKLUMM
16 Aerrap A AMA P PYKH N®3 PAH 18:45:00

bopucosHa

naneokAnMmaTta Ha npumepe
TaKbIPHbIX OT/I0XKEHWU 3anagHoro
TypKMeHuCTaHa

12




JedopmaLmoHHbIe CTPYKTYypbI B
17 Fopbatos EBreHui I'IOS,EI,HE‘-IETBepTVIHHUbIX Ud3 PAH 19:00
Cepreesuy OT/IOXEHMUAX BOCTOYHOM YacTh
Bbantuiickoro wurta
YncneHHoe mogenmpoBaHue
o dopmmpoBaHua
M
18 Arkos imutpui O0NOIHNTENbHOTO NaTepasibHoOro N®3 PAH 19:15
Cepreesuy
HOPMaJIbHOrO HanpAXeHuWA 3a
CYET AeHygaumm
LiuknocTtpaturpadumyeckuin
Py Ko [MUTPU aHaNn3 NONATUHCKOM CBUTBI: K
19 v P BONPOCY O rMnepakTUBHOCTU N®d3 PAH 19:30:00
Bnagnmunposuy
reoMarHMTHOro NonA B NO3gHem
[oKembpun
Maneoreorpadunyeckoe
dearoknn Wsan nonoxeHve Cubupckoi
20 A nnaThopMbI B Nd3 PAH 19:45
Bnhagumunposuy o
no3aHenaneo30incKoe u
Me3030MCKoe Bpems
Kode-6peiik 15 muH 20:00
MocTtepHasn cekuua: 20:00
AduHoreHoBa BanaHne ckopocTu oxnaxaeHua " "
. IO "bopok
n20 Hatanba Ha BEJINYNHY TEPMOOCTAaTOUYHOM Ud3 PAH 20:00
AneKkcaHApOBHa HaMarHM4YeHHOCTU
3KcnepMMeHTanbHOE U3yyeHne
B/INAHUA TEPMOXMMUNYECKOTO
HamarHu4mMBaHusA
AduHorenosa TUTAHOMArHETUTCOAEPMKALLMX o "bopok"
n21 HaTanbs AepHaLl P 20:00:00
6a3anbTOB HA onpeaeneHnn No3 PAH
AnekcaHgposHa
NnaneoHanpAXeHHOCTU No
meTtoauke Tenbe-Koa:
npesBapuTesibHble pe3ynbTaTbl
Maccve MT/MB 30HAMpPOBaAHUM
No308CKMH Ubs KIROVOGRAD: oueHKa BAnaAHUA uramMm
n22 aHOMaNNIM MarHUTHOM NDd3 PAH, 20:00:00
Hukonaesuny
npoHuuaemoct Ha MT/MB 000 «3rEOC»
OaHHble
3aKpbiTHe KOHdepeHuun 20:15-20:30
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Te3ucwvt 0oknaoos
Hayunoii kongpepenyuu monoowvix yuénvix u acnupanmoe H®3 PAH
23-24 anpenn 2018 2., UD3 PAH, Mockea

MATEMATUYECKOE MOJIEJITMPOBAHUE
IMNPOJIM3A KEPOI'EHA BO BMEIIAIOIIIEN CPEJE

Anexkceee Muxaun Bnaoucnaeoeuu (acn.), Casenkos E.B.
HIIM um.M.B. Kenoviuwa PAH
mikhail.alekseev@phystech.edu

(vemmuotit 0oxknaod)

B xone pa3paboTku He(TAHBIX MECTOPOKICHHUU, COJEPKAIIUX KEPOTEHOBBIE (paKInH,
IIPOLIECCHI, TPOTEKAIOIINE Ha MacuITadax Mop, BIUAIOT Ha HANPSLKEHHO-Ae()OpMUPOBAaHHOE U
TEINIOBOE COCTOSIHME IUIacTa B LEIOM. /JleTanpHBI aHAIM3 O3THUX IMPOLECCOB METOJAMH
MaTeMaTHYECKOr0 MOJEIUPOBaHMs IO3BOJIUT 0Oojieeé TOYHO NPOTHO3UPOBATH BIMSHUE Ha
CBOMCTBA cpelibl (HaKTOPOB, BO3HUKAIOIINX IIPH Pa3paboTKe.

Jlnis onucaHus NOBEJNEHUs YIpPYroil cpeinbl 10 0Opa3oBaHUs CBA3aHHOM IMOPUCTOCTH,
colepXkalle  MyCTOTbl C¢  XMMUYECKM  aKTMBHBIM  HAIOJHUTEIEM,  IMPEJIOKEHA
CaMOCOIJIaCOBaHHAsi ~ MaTeMaTHuYecKass MoOJedb, BKIIOUaromas B ce0sd  ypaBHEHHs
TEPMOMEXaHUKH, pacyeT (a30BOro paBHOBECHS M M3MEHEHHUS MacCOBBIX JOJEH BEIIECTB 3a
CYET XMMUYECKUX peakiui [1].

[Ipu pacuere (a3oBoro paBHOBECHS] YUUTBHIBAETCS IMPOU3BOJBHOE YHCIO KOMIIOHEHT,
pacripesielIeHHbIX MeXJly TBepJod (a3oi ckenera MOpoJbl M TpeMs MOABMKHBIMU (a3amu
(>kuaKoHl M razoo0pa3sHON YriIeBOJOPOAHBIX U BOAHON). [l onmucaHusi TEPMOJIUHAMUYECKOTO
MOBEJICHUS] KOMITOHEHT M ()a3 UCIIOIB3YIOTCS KyOHMUeCKUe ypaBHEHHUS COCTOsTHUS [2].

[loBeneHnne cucTeMbl OMUCHIBACTCS TPEMsl TPYIIIAMH YPAaBHEHUMH, B KOTOpBIE BXOJISAT
3aKOHBI COXpaHEeHWs JUiss BMemiarouieil cpeasl [3], ypaBHEHHs, OMHCBHIBAIOLIME COCTOSHHE
BEILIECTBA B IIYCTOTAX C YCIOBUSAMM COIIACOBAHMS HA IPAaHULAX ITYCTOT U 3aKOHBI U3MEHEHUS
MacCOBBIX JI0JIEH BELIECTBA B ITyCTOTaX.

[lonyyenHass cucreMa ypaBHEHUN PEIIAETCS YUCIEHHO C HCIIOJIb30BAHMEM METOJ0B
JIEKOMITO3UIIMN 00JIaCTH U paculenieHus o (pusnyeckum npoueccaM. B pabore npeacraBieHsl
pe3yJIbTaThl MOJIETUPOBAHUS C HCIIOIb30BaHUEM pa3pabOTaHHOIO MOIX0/a.

Paboma evinonnena npu punancosoii noooepoicke PODU (epanm 16-29-15078 ogpu_m).

Cnucox numepamyput:
1. Alekseev M. V., Kuleshov A. A., Savenkov E. B. Thermomechanical model for impermeable porous
medium with chemically active filler /Matem. Mod., 2017. 29:12 pp.117-133
2. Prausnitz J.M., Lichtenthaler R.N., de Azevedo E.G. Molecular thermodynamics of fluid-phase
equilibria. (3rd Ed.). Prentice Hall, 1998. - 864 p.
3. 3apyoun B.C., Kysvipxun I'.H. MatemaTnyeckue Mozaenu tepmomexanuku. M.: @usmariur, 2002, -
168 c.
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PEKOHCTPVYKIIMA HAIIPSOKEHHOI'O COCTOSAHMA KOPBI TUMAJIAEB J10 U
[TOCJIE KATACTPOOHUYECKOI'O 3EMJIETPACEHNMA B HEITAJIE 25.04.15

Anexkceee Poman Cepzeesuu
H.c., Jlabopamopus pyHOameHmanvHbix U NPUKIAOHBIX npodaem mexkmonogusuxu (204)
HUD3 PAH
rs.alekseev@physics.msu.ru
(yemmuuii 0oxnao)

25 anpensa 2015 roga B 06 yac 11 MuH rpuHBHYCKOrO BpeMeHH B Hemasie mpousonuio
KaracTpoduueckoe 3emieTpsceHue, mojydnBiiee coocTBeHHoe Ha3Banue ['opkxa (Gorkha) [4].
[To pa3nuyHbBIM aHHBIM, MPUBEIACHHBIM B padore [3], MarHUTyna 3eMIIETPSICEHUS OLICHEHA B
unrepBaie ot 7.9 (EBpomneiicko-Cpeau3eMHOMOPCKUN celcMooruueckuii 1eHTp) Ao 8.1
(ceiicmomornueckuii  meHtp Kwuras). Ilo ganaeiM  Ciy’)kObl  CPOYHBIX  JIOHECEHUU
I'eopusuueckoit cmyx6s1 PAH »smnmueHTp Tr7aBHOTO TONMYKAa pacmojiaraics B TOYKE C
koopauHaramu 28.18° c.mr., 84.78° B.n. I'myOMHA IMIOLEHTpa B Pa3IMYHBIX MCTOYHHMKAX
Bappupyetrcst oT 13 go 20 km. Mcxoas u3 3TOro ObUIO MPUHSATO pPEIICHHUE BBIMOIHHUTH
PEKOHCTPYKIMIO HAIMPSKEHHOI'O COCTOSHUS Yy4yacTKa KOpbl, 00JACTh KOTOPOTO 3aXBaThIBAeT
ouar 3emJIeTpsiceHus Juig rIyOuHHOro aumamnazoHa ot 0 mgo 25 k. s pekoHCTpyKUuu
HAINpPSDKEHUH MCIIONB30BAICS METOJl KaTaKJIACTUYECKOrO aHalM3a Pa3pbhIBHBIX CMeIlieHwHi [1]
(MKA). IlepBas uacTh pPEKOHCTPYKIMHM OINHpallaCh Ha CEUCMOJIOTUYECKHE JaHHBIE O
MEXaHU3MaX OYaroB 3eMJICTPSACEHUH B IEPHOA, NPEIIIECTBOBABIIMK KaTacTpoduueckoMy
3emueTpsacenuto (¢ 1976 — 2015 rr.). beuio ycraHoBieno [5], 4To HAa JaHHBIX TIyOHMHAX
MPUCYTCTBOBAJIA 00JIACTH MOHMKEHHOTO YPOBHS 3(P(HEKTUBHOTO AABICHHS, KOTOPAs SBISETCS
HamOoJee MPENNOUYTUTENILHON [UIsi Pa3BUTUS XPYIOKOTO paspyuieHus. PekoHcTpykuus
HaIpsDKEHUH 1oKasaja, 4To B kope ['MmainaeB HabmoaeTcss pexxuM rOpU30HTAIbHOIO CHKaTHS,
a pSIOM C HEHl COCEACTBYIOT OOJbIINE YYAaCTKU KOPBI C TOPU3OHTAIBHBIM PACTSKEHHEM.
CornacHO J1aHHBIM COBPEMEHHOIO0 HAIpsKEHHOTO COCTOSIHUS, TOpHble obnacTu ['nmanaeB
BBITTISIAST KAk 30HA BBIIABIMBAHUS BBEPX KOpPbI MEXAy >KecTkoil MHauiickoil miauTod u
HaBAJIMBAIOIIUXCS HAa HEe C ceBepa ropHeix Macc Tuberckoro miaro [5]. Bropeim sTamom
paboThl CTajo BBIMOJHEHWE PEKOHCTPYKIIMH HAMPSHXKEHHOTO COCTOSHHUS KOpBI TOCTe
3emuterpsicenust 25.04. Jlnst 3TOM pEeKOHCTPYKIIMU OBLIM COOpaHbl JaHHbIE 00 adTepriokax,
MarHuTygaa, OJHOTO M3 KOTOPhIX Obuta omeHeHa kak 7.3 [6]. IlpoBemeHo corocTaBieHHE
JTAHHBIX JIBYX PEKOHCTpYKIMA. Hy’)KHO YYHTHIBaThH, YTO B CHIy HEOOJBIIOTO YHCIA COOBITHN
(MexaHU3MBI 0YaroB KOTOPBIX OIpeNeleHbl M OMyOJIMKOBAaHbBI), MPOU3OMIEAIINX IOCIEe
3eMJIETPSACEHNUs, TapaMeTpbl pacyeTa BTOPOIo 3Tara CUIbHO PO3HSITCS ¢ M3HAYAIbHBIMH.

Cnucok numepamypel:

1. Pebeyxuti FO.JI. TeKTOHMYECKHE HANPSKEHUS M MPOYHOCTH TOPHBIX MacCcUBOB. M.:AKaJeMKHHra,
2007. - 406 c.

2. Pebeyxui FO.JI., Anexcees P.C. Ilone coBpemennbix Hampspkenue Cpenneit u FOro-Boctounoit
Asuu // Teonunamuka u Tekronodusuka. 2014. 5 (1). ¢.257-290. doi:10.5800/GT2014-5- 1-0127

3. Manosuuxo A.A., I'abcamaposa HU.IL, Konomuey M.B., UYenxynac JI.C. Katactpoduueckoe
3emierpsicenue 25 anpenst 2015r. B Hemane. Ananu3 ceiicMosiornueckux aaHHbIX // CelicMUYecKHUe
npubopsl. 2015. Tom 51. Ne3.

4. Poeoowcun E.A., Jlymuxoe A.U., Cobucesuu JLE., To Lllens, Kanonuou K.X.. 3emnerpsicenue I'opkxa
25 ampens 2015 rona B Hemane: TekToHMUYECKas MO3HIINS, ad)TEPIIOKOBEIA MPOIECC U BO3MOXKHOCTH
MPOTHO3MPOBAHUSI Pa3BUTHs celicMiueckoi cutyanuu // ®usnka 3emun. 2016. Ned.

5. Anexcees P.C. HanpsbkeHHoe cocTosHHMEe KoOpbl ['mmanaeB mepen 3emierpsceHueM B Hemane
25.04.15 // Kondepennus monoeix yuenoeix U3 PAH, 24-26 anpens 2017 r.. Te3ucsl JOKIaI0B U
nporpamma Kondepenmmu. M.: UO3 PAH, 2017 —c.14

. Lindsey E.O.,Natsuaki R., Xu X., Shimada M., Hashimoto M., Melgar D., Sandwell D.T. Line-of-sight
displacement from ALOS-2 interferometry: Mw7.8 GorkhaEarthquake and Mw7.3 aftershock //
Geophys.  Res.  Lett. 2015. Vol42. pp. 6655-6661  doi:10.1002/2015GL065385
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KOPPEJIALIMSA TEOJIOTO-TEOMOP®OJIOI' MUECKOM BbIPAXXEHHOCTH
N I''TYBMHHOI'O CTPOEHUA AKTUBHbBIX PA3JIOMOB HA TEPPUTOPUN
KEPYEHCKO-TAMAHCKOI'O PETMTOHA

Anopeesa Haoesrcoa Bauecnasosna
H.c., Jlabopamopusi cellcMOmMeKmoHUuKY U ceticmMuiecko2o Mukpopationuposanus (701)
HUD3 PAH
Znv@ifz.ru
(yemmwuii 0oxnao)

CoBpeMmeHHas ceiicMuyeckast akTUBHOCTb B KepueHcko-TaMaHCKOM pernoHe HeBbICOKa,
HO MHOTOYHUCIIEHHBIE HMCTOPUYECKHE, apXEOJIOTMYECKUE U  TEOJOTMYECKHE JIaHHBIE
CBHCTEIBCTBYIOT O BBICOKOH celicMuuHocTh pernoHa [1-5]. CoBpemeHHass TEeKTOHHYECKas
aKTUBHOCTH TPOSBICHA Pa3HOOOpa3HBIMU JAe(OpMaUsIMH MOJIOJIBIX OTJIOXKEHUH U (HopM
penbeda, rpsA3eBbIM BYJIKAHU3MOM U [IEPECTPOMKON peYHOH ceTH.

[Tpy HENOCTAaTOYHOCTH MHCTPYMEHTAJIBHBIX CEHCMOJOTMYECKUX JAaHHBIX JUISl OLIEHKH
CeCMUYECKON ONAcCHOCTH HCHOJB3YIOT MAJ€OCEHCMOJIOIMUECKHe M HEOTEKTOHMUYECKHUE
uccnenoanus. Ognaxo, B KepueHcko—TaMaHCKOM pernoHe Takue UCCIIEI0BAaHUS 3aTPyAHEHbI
IUI0X0M OOHA)KEHHOCTHIO, IIMPOKUM pPa3BUTHEM ONOJ3HEH, MOIIHBIM ITOKPOBOM ILIOXO
cTpaTH(PUIMPOBAHHBIX JECCOBUIHBIX CYTJMHKOB, aKTUBHBIMU aOpa3MOHHBIMH M 3PO3HOHHO-
CKJIOHOBBIMHM HPOIIECCAMH, @ TaKXe CHJIbHBIM H3MEHEHHEM IOBEPXHOCTH JESTEIbHOCTHIO
yenoBeka. [Ipu 3TOM cTpoeHne riyOOKMX TOPHU30HTOB OCAJ0YHOIO YeXJa 3aMAaCKHUpPOBAHO
MOIITHON TOJIIEH IUIACTUYHBIX INIMHUCTBIX OTJIOKEHUH. B Takux ycinoBusx ocoOyto BaXKHOCTb
npUOOpETaeT COBMECTHOE HCIIOJIIb30BaHUE T'€OJIOTUYECKHX M TEO(PU3NUECKUX METOIO0B C
M3y4eHHEM MPUIIOBEPXHOCTHBIX CTPYKTYp Ha IiIyOuHe. B nokiane conocTaBiieHbl pe3ybTaThl
WCCIICIOBAaHUH aKTUBHBIX Pa3oMOB [4-6] ¢ MaHHBIMH O TIyOMHHOM CTPOCHHH, MOJTy4YCHHBIMH
METOJIOM MHKpOCeiicMUuUecKoro 3ouaupoBanus (MM3) [7].

IIpoBeeHHbIE MOJEBBIE UCCIIEOBAHUS TOKA3bIBAIOT, YTO BBIACICHHbIE U U3yYCHHbIE Ha
[IOBEPXHOCTU 110 TEOJOTMYECKHM JAHHBIM aKTHUBHbBIE Pa3JOMbl XOPOLIO KOPPEIUPYIOT C
pesyabTatramu MM3, a umMeHHo, B pazpe3ax 1o MM3 pa310Mbl OTYETIIUBO BBIIEISIIOTCS B BHJIE
BBITSHYTHIX CyOBEPTHKAIbHBIX HU3KOCKOPOCTHBIX TEJ WJIM B BHJE CMEUICHWH KOHTPACTHBIX
ClIOE€B pa3pe3a Ha TIyOMHax B mepBble kKujoMeTpbl. Tak, B 30Hax ToGeumkckoro, FOxHO-
AzoBckoro u  ®DaHaropmiickoro pasioMoB Ha TayomHax 7-12 kM oOHapyXeHbI
BBICOKOCKOPOCTHBIE BKJIFOUEHUS U30METpUUHON (hopMBbl. Takue yqacTKu 0COOEHHO MHTEPECHBI
JUIS IOCTAaHOBKH MTOBTOPHBIX M3MepeHnii MM3 B Liessix celicMU4eCcKOoro mporHosa.

Cnucok aumepamypel:

1. Ananvun U.B. Ceticmnunocts CeBepHoro Kaskaza. M.: Hayka, 1977. - 148 c.

2. Macnennurxoe A.A., Osciouenxo A.H., Kopocenxoe A.M., Jlapvroe A.C., Mapaxanos A.B. Cnenpbl
CHJIBHBIX 3eMiieTpsiceHnid Ha ropoauiie [lomstaka n FOxxHO-A30BCcKHi akTHBHBIN pasnioM // JIpeBHoCTH
Bocmopa. 2017. T. 21. C. 265-294.

3. Huxonog A.A. Ceiicmoreoqunamuka KpeiMckoro peruona (1o mMaTepuaiaM 3a mocienHue 2,6 ThIC.
net). // Marepuansl XLVIII Texronnueckoro coemanus. T.2. M.: I'eoc, 2016. C. 43-48.

4. Oscrouenxo A.H., lllsapes C.B., Jlapvkos A.C., Mapaxanos A.B. Cienpl CHIBHBIX 3eMIICTPIICEHUN
Kepuencko-TamaHCKOro perMoHa IO TeOJOTMYeCKUM JIaHHBIM //  Bompockl  WHXeHepHOH
ceifcmosnoruu. 2015. T.42. Ne 3. c. 33-54.

5. Osgcrouenko A.H., Kopoicenkos A.M., Jlapvkos A.C., Mapaxanos A.B., Pozoowcun E.A. HoBble
cBe/leHUs 00 oyarax CHIJIBHBIX 3emJiieTpsiceHuil B pailone Kepuenckoro noxyoctposa // JAH. 2017.
T.472. Ne 1. C. 89-92.

6. Oscrouenxo A.H., Kopaxcenxos A.M., Baxapuyx P.H., I'opbamukoe A.B., Jlapvkog A.C., Poeooicun
E.A., Couiconun A.M. Cnenpl CUIBHOIO 3eMIETPSACEHHMS B cpeaHeBekoBoM ropoae danaropust Ha
Tamanckom niomyoctpose // T'eonorus u reopusmka rora Poccun. 2017. Ne 3. C. 78-94.

1. Pocoowcun E.A., I'opbamurxos A.B., Osciouenxo A.H. I'myOUHHOE CTPOCHHME M aKTHUBHAS TEKTOHHMKA
30HBI Iepexojia oT 3amagHoro Kaskaza k Boctounomy Kpeimy // Matepuanst XLVII TexkToHHUECKOTO
cosemanus. T. 2. M.: I'eoc, 2015. C. 104-108.
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HAJTJEOMATI'HETU3M, MAI'HUTHBIE CBOIICTBA U 'EOXNMUYECKHE
OCOBEHHOCTHU PUPENCKNX MHTPY3UBHBIX TEJI CEBEPHOM YACTU
BAIIKNPCKOI'O AHTUKJIMHOPU A (YOXXHBIN YPAJI)

Anocoea Maiin Bopucosna®, Jlamviwes A.B. %, Xomvines 4.0.”
"Uncmumym @uszuxu 3emau umenu O.FO. [lImuom PAH,
2 ['eonoeuyeckuti pakyomem MI'Y umenu M.B. Jlomonocosa;
Mai.anosova@yandex.ru
(ycmuplii 00Kk1a0)

N3ydyaembie 00BEKTBI — HHTPY3UBHBIE TeJIa 0A3UTOBOTO cocTaBa B paiione rr. bakan u Kychl,
a Takke bepasdymickuii MaccHuB, - pacmojararorcss B sfape bamkupckoro aHTukiauHOpus. HX
oOpa3oBaHHWE CBS3BIBAIOT C pPHPEHCKUM 3TanmoM pUPTOBOrO MarmMatu3mMa Ha BocTodHo-
EBporeiickoit maTdopme.

Bepastynickuiil muryToH ClI0KEH CUEHHTaMU M TPAaHUTAMU parakuBH, IPOPBAHHBIMH JaiikaMu
noneputoB. U-Pb naTupoBKH 'paHUTOB U CUEHUTOB bepasylickoro MaccuBa Jajd BO3pPacT OKOJIO
1370 mun. net [1]. Jna maek, ceKkyIux BMEMIAOIIUE MPaMOPU30BaHHBIE JOJIOMHUTHI CATKMHCKOM
CBUTHI U ITUTMATUTOBBIE KUJIbI TPAHUTOHUIOB K BOCTOKY OT bepisiylickoro MaccuBa, Mbl MOTYYHIN
natupoBky 1349+11 mu ner U-Pb meronom (SHRIMP) o nupkonam.

[To reoXMMHUYECKUM XapaKTEPUCTUKAM BBIICISIOTCS ABa THMA mopox: 1) onmskue k OIB u 2)
omuskue k E-MORB. Tlpu 3ToM B GOJIBIIMHCTBE aHAIM30B MposiBicHO obeanenne Ta-Nb u Bcemu
BBICOKO3apsAIHBIMU 3JieMeHTamMHu. Y T. bakan pacnpoctpaHeH BTOpPOM TI'€OXMMHUYECKUI THIL
Cesepaee, B paiione c. bepusym, npucyrcTByroT obda tuna. B camom ceBepHOM paiioHE, OKOJIO T.
Kycsl, Beigensercs Tonpko nepsbiil Tum, 6muskuii k OIB. Takum oOpas3oMm, creneHb oOorameHus
MarM ¥ r1yOMHHOCTh HCTOYHHKA BO3PACTAET C Iora Ha CEBep.

B pe3ynbTaTe naJeOMarHUTHBIX WCCJIEIOBAHU HaAMU ObL1a BbI/IETICHA
BBICOKOTEMIIEpaTypHasi KOMIIOHEHTa €CTECTBEHHONM OCTaTOYHOW HAMArHUYEHHOCTH M PACCUUTaH
nostoc s Boctouno-EBpomneiickoii miaatgopmbl. OH OJIM30K K paHee OMyOJIMKOBAaHHBIM MOJIFOCAM
BEII ¢ Bospactamu 1265 u 1458 mun. ner [2,3]. Kpome Toro, Obuia BbIeI€Ha KOMIIOHEHTa
HAMarHW4YeHHOCTH, KOTOpas, CKOpee BCEro, SBISIETCS pe3yJbTaTOM IMO3AHENaIe030MCKOro
CUHKOJIJIM3UOHHOTO NepeMarHiYBaHMsL.

[lo pesynpTaTam wHccienOBaHUs aHU30TPONUM MarHUTHOM BocmpuuMuuBoctd B 50%
UHTPY3HUH HAOII0JaeTCs HOPMAJIBHBIA TUI MAarHUTHOM TEKCTYPBI, P KOTOPOM MHUHHMMAaJIbHAs OCh
sanmunconia AMB nepneHnukynspHa KOHTakTy Teja. B Takom cilydae Mbl MHTEPIPETHPOBAIU
opueHTalMi0 MakcuManbHOW ocu K1 kak HampasiieHue TeueHus mMarMel. B naiikax B paiioHe c.
bepasiymn B GonbmmHCTBE caiitoB ock K1 monoro mamaer Ha C3, 9To OTBEYaeT BHEAPEHUIO MarMbl B
IOB Hnanpasnenun, nonepeuHoMmy k bakano-CatkuHckOoMy pasiomy. Mbl mpeamnosnaraem, 4ro B
pudeiickoe Bpems 3TOT pas3ioM JEMCTBOBAJN KaK pETMOHANbHAs MAarMoOIOJBOJAIIAs 30HA,
KOHTpOJIMpoBaBIas (GopMrupoBaHre bepasymnickoro yToHa v MpuypoOYeHHBIX K HEMY JIaeK.

B cunnax B paifone r. Kyca Mbl pekoHCTpynpoBanu TeueHue pacmiiaBa B CB Hanpasnenum,
YTO COBNAJAAET ¢ NMpeodIajaloniMM NPOCTUPAHUEM JIaeK B ATOM pailone. CienoBaTellbHO, B paiioHe
Kycpl BHeapeHue MarmMaTMYeCKHUX TeJl KOHTPOJIMPOBAJIOCHh PETHOHAIbHOM 30HOM pacTsKeHus,
napajuiensHoi bakano-CarkuHcKoMy pasiomy.

Paboma evinonnena npu punancosoii noooepcke PODU (epanm Ne 17-05-01121)

Cnucox numepamypul:

1. Ronkin Yu.L., Matukov D.l., Presnyakov S.L. et al. In situ” U-Pb SHRIMP dating of the zircons from
the nepheline syenites of the Berdyaush pluton (the Southern Urals) // Lithosphere. 2005. Nel. pp.135-
142.

2. Buchan K.L., Mertanen S., Park R.G., Pesonen L.J., Elming S.-A., Abrahamsen N., Bylund G.
Comparising the drift of Laurentia and Baltica in the Proterozoic: the importance of key
palaeomagnetic poles // Tectoniphisics. 2000. Vol.319 (3). pp.167-198.

3. Salminen, J., Pesonen, L.J. Palaeomagnetic and rock magnetic study of the Mesoproterozoic sill,
Valaam island, Russian Karelia // Precambrian Res. 2007. Vol.159, pp.212-230.
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ADPOCTATHAS INTAT®OPMA U HABJIOAEHUSA ATMOC®OEPHOI'O
OJIEKTPUYECTBA HA/I ITOBEPXHOCTBIO BO/IbI

Agunozenos Koncmanmun Buxkmopoesuu (n.c.), Anucumos C.B., I'ypves A.B.
Teoguzuueckasn obcepeamopus «bopoxy UD3 PAH
aphin@borok.yar.ru
(cmenooentit 0ok1a0d)

HccnenoBanne MexaHu3MoB (GOPMUPOBAHUS TII00ATBEHON 3nekTpudueckoit nermu (I'D11) —
OJIHA W3 aKTyaJIbHBIX 3a/lad COBPEMEHHOH reodusuku [1]. DieKkTpuyeckue MpoIecch B
atMoctepHom morpanudHoM cinoe (AIIC), oOycrmoBnenbl kak aedictBueM [DL, Tak u
nmporeccaMu peruoHaibHOro MacmTaba [2]. IlpumeHeHHME COBpEMEHHOH HW3MEPUTEIbHOMN
ammaparypsl sl HaTypHbIX HaOmozenuil snekrpuuectBa AIIC mosBomser chopMUpoOBaTh
BXOJIHbIE MapaMeTPbl, HEOOXOAUMBIE JIJII MATEMATHUYECKOTO MOJIEIHPOBAHUS AIIEKTPUUECKOTO
cocrostHus AIIC Hax cymiel ¥ BOJHOM MOBEPXHOCTHIO.

C uenplo OCYILIECTBICHHUS HATYPHBIX HAOMIOJEHUI BBICOTHBIX a’pPOdJIEKTPUUECKUX
npodumieii AIIC pa3paborana, M3roTOBJICHA M HCIBITAaHA B TOJEBBIX YCIOBUSAX adpOCTaTHAs
anmapatHas Iuiatrgopma. B kauecTBe MABMXKYIIETO TMOABEMHOTO 3JIEMEHTa HCIONb3yeTCs
ra3oBbI  a’pOJMHAMUYECKHN TPHUBSI3HOW a’poctar ¢ pabounm oObeMoMm 75 M u
Ipy30MOIbeMHOCTBIO 25 Kr. HaTtypHble monieBble HaOMIOeHUSI aTMOC(EPHOTO AIEKTpUYECTBa
HaJ| IOBEPXHOCTBIO BOJBI OCYIIECTBISIOTCSA C MOMOLIbI0 aBTOHOMHOM IUIaBy4el MIaT(opMBbl,
MIOCTPOCHHOM 6a3e MOAYIHHOTO MOHTOHA MO b0 4 M.

AnmapaTHbIii cOCTaB 3KCIEPHUMEHTANbHbIX IIaThopM (a3pocraTHoil [3] W 1uIaBydeil)
MPEJICTABICH AJIEKTPOCTATUYECKUMHU (IIOKCMETpaMH, JaTYUKaMU TMOJISPHBIX YIENbHBIX
ANEKTPOIPOBOHOCTEN BO31yXa, JaTYMKaMH KOHILIEHTpAalMi a’pO30JIbHBIX YacTHILl, PaJlOH-
MOHHUTOpPOM, MeTeonatynkamu, GPS mnpuemHukoM u 0apOMETpUYECKUM allbTUMETPOM.
CrnenumanbHO JUIsi pabOTBI B COCTaBE OKCIEPUMEHTAIBHBIX IUIATOPM  pa3paboTaHBI,
W3TOTOBJIEHBl W HUCIBITaHBI 3JEKTPOCTATHUYECKHE (DIFOKCMETPHI BUOPO-POTALIMOHHOTO THIIA.
Taxke pa3paboTaHbl ¥ MMOCTPOSHBI MHUHUATIOPHBIE M OBICTPHIC OIBITHBIE 00PAa3lbl JaTYUKOB
MOJIAPHBIX  YJENBHBIX AJIEKTPUUECKUX TMPOBOAMMOCTEN Bo3ayxa. lluTaHnue aBTOHOMHBIX
maTdhopM OCYIIECTBISIOCH OT OaTapel akKyMyJISaTOpPOB, YTO, B CBOIO OYepe/b, TpeOOBAIO OT
anmapaTHoro odecreueHus BHICOKOM sHepros(HeKTUBHOCTH.

Paboma evinonnena npu gunancosoii noodepoycke PHD (epanm Ne 16-17-10209) u
yacmuunoi noooepicke PODU (epanm Ne 15-05-04960).

Cnucok numepamypul:

1. Anucumos C.B., Mapees E.A. I'eodpuznueckue UCCIICAOBAHUS IIO0ATBLHON 3JICKTPUUYCCKON 1enu //
O®usuka 3emmu. 2008. Ne10. C.8-18.

2. Anucumos C.B., I'anuyenxo C.B., [lluxosa H.M., A¢punozernog K.B. INeKTpUIECTBO KOHBEKTHBHOTO
aTMoc(epHOro MOTPAaHUYHOIO CJIOS: HATYPHBIC HAOIOICHUS U YHCICHHOE MoienupoBanue // duszuka
atmocdeps! 1 okeana. 2014. T.50. Ne 4. C. 445-454.

3. Auucumos C.B., Agunocenos K.B., Iypve¢ A.B. AmnmapatHas mnardopma a’pOCTaTHBIX
aspodJieKTprueckux HadmoaeHuii // Hayunoe npubopoctpoenue. 2017. T. 27. Nel C. 21-24.
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OKCITEPUMEHTAJIBHOE U3YUYEHHUE BJIMAHUA TEPMOXUMHWYECKOI'O
HAMATHUYMBAHUA TUTAHOMATHETUTCOJEPXAIIINX BA3AJIbTOB HA
OINPEAEJEHUS ITAJIEOHAIIPSDKEHHOCTH 110 METOAUKE TEJIBE-KOD:
I[TPEABAPUTEJIBHBIE PE3YJIbTATHI

Agpunozenosa Hamanvs Anexcanoposna (unowc.), I'puooe C.K., Cmupnoe M. A.
Jlabopamopus naneomacHemuzma u QuU3UKO-XUMUYECKUX CBOUCE 2OPHbIX Nopoo, I eogusuueckas
obcepsamopus «bopoxy UD3 PAH
aphina312@mail.ru
(cmenooewtit 0ok1a0)

JUisi OLICHKH CTENEHU HWCKAXKEHUS IMaJeOMarHUTHOM WHQPOPMALUU IO U3BEP>KEHHBIM
mopojgam ¢ mpeobpa3oBaHHOK N Situ TuranHoMarnetutoBoit (TM) (pakiueir mpoBeacHO
nabopaTopHoe MOJIETTUPOBAaHUE o0pa3oBaHUs TEPMOXUMHUECKON OCTaTOYHOM
HamaranueHHOCTH (TCRM) Ha TonenToBbIX 6azanpTax KpacHomopckoro pudra, comaepkanmx
TM ¢ Temnepatypoit Kiopu okxoiio 200°C. TCRM co3naBanach B TEPMOMAarHUTOMETpE MpPHU
BBHITIOJTHEHHBIX Ha BO3AYXE HEMPEPBIBHBIX OXJAXKICHUSX 00pa3loB 0a3albTOB CO CKOPOCTHIO
1°C/uac B WHTEpBaJE TeMIIepaTyp 570+200°C B MPUCYTCTBUU BHEIIIHETO TOCTOSIHHOTO
MarHUTHOM 1ot Brecprm = 50 MKT. [lomonHuTenbHO MPOBENEHO KOMIUIEKCHOE IETalbHOE
M3ydeHHEe MUHEPAIIOTUIECKUX U MarHUTHBIX XapaKTEPUCTHK KaK UCXOJHBIX, TAaK U MPOTPETHIX
o0pa3ioB-nybmneit c MIOMOIIBIO CKaHHUpYIOLIeH IMEKTPOHHOU MUKPOCKOIIHH,
PEHTTEHOCIIEKTPAIbHOTO 3JIEKTPOHHO-30H/I0BOTO  aHajlIM3a, IOPOIIKOBOM PpPEHTI€HOBCKOMN
TUGPaKTOMETPUH, a TaKkKe TEPMOMATHUTHOTO aHAJM3a U W3MEpPEHUs IMapaMeTpoB METelb
MarHUTHOTO THCTEpe3nca, 4To mo3Boimio 3akperuienne TCRM cBsi3aTh ¢ BOZHUKHOBEHHEM
00eHEHHOW THUTAHOM THTAHOMArHeTUTOBOW (ha3bl (OMU3KOW K MarHeTHTy) Kak HpOAYyKTa
BBICOKOTEMIIEPATYPHOTO reTepodasHoro okuciaeHus ucxogHoro TM B Xone HaJOXKEHHOTO B
aGOPATOPUH IIPOLIECcCca MEICHHOTO OCThIBaHMs 6a3anbToB or 570°C B BO3IyLIHOU cpeze. Ha
obpasuax, cogepxammx | CRM, BBIMONIHEHB! KCIIEPUMEHTHI TI0 MOICITUPOBAHUIO METOIMKH
Tenbe-Kod omnpeneneHus naneoHanpspKeHHOCTH reomarHuTHoro mons [1,2]. Tlo daiimam
MOJIYUEHHBIX JAaHHBIX NOCTpPOeHbl auarpammbl Apau-Harara [3] u Ha uxX ocHOBe IpoBeieHa
OLIEHKa JIOCTOBEPHOCTH OIpe/eieHUsl HapsuKeHHOCTH Brcrwm. [lokazaHo, yTo mpumeHeHue
JTAaHHOW METOJMKH JaeT 3aHWKEHHYI0O Ha 6 % BEIMYMHY MarHUTHOTO TIOJS OTHOCHUTEIBHO
UCTUHHOTO, JieiicTBoBaBiiero mnpu obpazoBanuu |CRM. C naneoMarHUTHOW TOYKM 3pEHUS
3TOT pe3ynbTar CBUJETEIBCTBYET 0 HE3HAYNUTEIEHOM BIIMSTHUT CTaUH
BBICOKOTEMIIEPATYPHOT'0 TeTepOo(a3zHOro OKHCICHUS THTAHOMArHeTUTOBOM (pakiuu 06a3aabTOB
B TEUEHHE IEPBHYHOTO OCTHIBAHWS MOPOJBl Ha MaICOMH(POPMATUBHOCTh HMX OCTATOYHOM
HaMarHMYeHHOCTH.

Cnucok numepamypot.

1. Thellier E., Thellier O. Sur I’intensit¢é du champ magnétique terrestre dans le passé historique et
géologique // Ann. Geophys. 1959. V. 15. P. 285-376.

2. Coe R.S. The determination of paleointensities of the Earth’s magnetic field with special emphasize
on mechanisms which could cause nonideal behavior in Thellier method // J. Geomag. Geoelectr.
1967.V. 19. N 3. P. 157-179.

3. Nagata T., Arai Y., Momose K. Secular variation of the geomagnetic total force during the last 5000
years // J. Geophys. Res. 1963. V. 68. N 18. P. 5277-5281.
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BJINSIHUE CKOPOCTHU OXJIAXKEHW S HA BEJIMUMHY TEPMOOCTATOYHOM
HAMATHUYEHHOCTU

Agpunozenosa Hamanvsa Anexcanoposna (unoic.), ’Kuoxoe I'. B.,Illepbaxos B. I1., Cmuprnos M. A.
Jlabopamopus nareomaznemusma u GUIUKO-XUMULECKUX CBOUCTE 2OPHBIX NOPOO
Teoguzuueckasn obcepeamopus «bopoxy UDP3 PAH
grigor@borok.yar.ru
(cmenooewtit 0ok1a0d)

Jlis  ompenelieHrss BETUYHMHBI TATICOHANPSKECHHOCTH TEOMArHUTHOTO TMOJSI OOBIYHO
UCIIOJIb3YIOTCSL METOJbl, OCHOBaHHbIE Ha MeToje Teiabe, B KOTOPOM UAET CpaBHEHUE
€CTeCTBEHHOH  JpeBHEHl  TEpPMOOCTATOYHOW  HAMAarHWYEHHOCTH H  J1abOpaTOpHOi
TEPMOOCTATOYHOM  HAaMarHM4eHHOCTH. [lpu 3TOM  mOpuUHHMMaeTcs, YTO  BEJIMYMHA
TEPMOOCTATOYHOM HAMArHMYEHHOCTH HWMEET JIMHEHWHYI0 3aBUCHMOCTH OT BHEIIHETrO
MarHMTHOTO TOJIA, JEHCTBYIOLIErO BO BpEMSI OCTBIBAaHUS TOPHOM MOPOABI U 0Opa3oBaHUs
TEPMOOCTATOYHON HamMarHu4eHHOCTH. OJIHAKO, BpeMs OCTBIBAaHUS OOpa3IoB B J1aOOPATOPHBIX
YCIOBUSIX B 3aBUCHMOCTH OT KOHCTPYKTHBHBIX OCOOEHHOCTEH MpPUOOPOB MOXKET OTIUYATHCA
npubmmsuTensHo oT 20 MuHYT 10 2-3 yacoB. MHa4Ye roBopsi, CpeiHsisi CKOPOCTh OCTHIBAHUS B
pa3IMyHbIle MOMEHTBHI SKCIEPHUMEHTa MOXET ObITh mpumepHo oT 2-4 no 0.06 rpan./cex. B
JaHHOW paboTe MPOBEICHBI HCCICAOBAHUS BEIWYMHBI IMAPIUAIBHON TEPMOOCTATOYHOM
HAMarHMYEHHOCTU CO3JaHHOM MPU Pa3HBIX CKOPOCTIX OXJaXKIEHHUs Ha oOpaslie colepKaiiem
IICEBJJOOAHOJJOMEHHbIE 3€pHA THUTAaHOMAarHeTuTa. B pe3ynpTaTe NOIy4€HO, YTO BEJIUYUHA
napyajibHOM HaMarHWYEHHOCTH, oOpa3oBaHHOW nipu MemiaeHHOM oxnaxneHun (0.5-0.2
rpaj./ ¢) CHCTEeMaTHYECKH BBIIIE, YeM MpH ObicTpoM oxiaxkiacHuu (3-1 rpaa./c) mpumepHO Ha
2-10%. Kpome Toro, BenMYMHA TEPMOOCTATOYHOM HAMAarHMYEHHOCTH, CO3JAaHHOW MpH
MEUICHHOM OXJIOKJEHUU TIOCJI€ HarpeBa OT KOMHATHOM TeMIepaTypbl 10 BEPXHETrO
temmeparypaoro untepana pTRM («pTRM cuuzy»), MoxxeT mpubamxarbcs Mo BeTUYUHE K
TEPMOOCTATOYHOM HAMAarHWYEHHOCTH, CO3JaHHOM MPU OBICTPOM OXJIAXKICHHH IIOCJIE HarpeBa
1o touku Kropu («pTRM cBepxy»).
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TIOUCK OYAT'OB BO3MOXHbBIX MAPCOTPSICEHUI

bamoe Anekceii Braoumuposuu
H.c., UI1Y PAH;
unonc., Jlabopamopus npoucxoxcoenuss, 6HympeHHe20 cmpoeHus u OuHamuxu 3emau u nianem (102)
UD3 PAH
batov@ipu.ru
(vemmuotit 0oxknaod)

IIpoBeneH aHanm3 HErMAPOCTATUYECKUX HAINPSDKEHHMU B Heapax Mapca i JByX THUIIOB
peosioruyeckux Mojeneil: Moaenu ¢ aurocdepoit U Moxenu ¢ JuTochepoil U BO3ZMOKHBIMU
o0yacTsIMM NOJIUIaBIeHUs B Hel. UnclieHHoe MOJeTMpOBaHUE CUCTEMbl YPAaBHEHUH yIpyroro
paBHOBECHSI TPAaBUTUPYIOLIEH IIAHETHI IPOBEJEHO ¢ maroM 1x1 rpagyc no mupore u 10Jrore
no rinyounsl 1000 kM. I'paHUYHBIMHM YCIIOBHSIMHM 33Ja4H CIY>KaT JaHHBIE TOMOTpapuu |
IPAaBUTALIMOHHOTO TIOJNS IUIAHETHI, ONpeAessieMble 10 OTHOIICHHIO K pe(epeHCHO
MOBEPXHOCTH, 32 KOTOPYIO NMPHUHUMAETCS PaBHOBECHBIH pedepeHcHbll cdepons. B kauecTse
KpuTepUsi BbIOOpa BO3MOXKHBIX AMHUIIEHTPOB MapCOTPSCEHUN MPHUHATHl OOJbIINE 3HAUYECHUS
HaNpsDKCHUH cBUTA Ha ()OHE CYNIECTBEHHBIX PACTATHBAIOIIMX HanpspkeHuid. HesaBucumo ot
TUIA PEOJIOTUYECKON MOJIENH, 30Hbl BBICOKUX CIABUIOBBIX M PAaCTATMBAIOLIUX HAIPSKEHUH B
KOpe U MaHTUHM BBISBJIECHBl I0J YyJIapHbIMU OacceilHamu Oiiaga U Aprup, paBHUHAMH
Aunpmpnanuiickoe Mmope, Apkaaus ¥ 10JMHOM Mapunepa.

Ocoboe BHUMaHKE yeneHo obnactu nocaaku Mmuccun InSight. Hanpsikenus capura Ha
rIIyOWHE 5 KM B 3TOM 00JIaCTH ISl MOJICIH C JIUTOCHEPOH U BO3MOXKHOM 30HOH MOTIIABICHUS
Ha riyobune 100-150 km cocraBnsitor 8-10 Mlla, a HampsokeHHs] PACTSHKEHHUS JOCTUTAIOT
20 MIla. TemM caMbplM MOXXHO HaJEAThCS, YTO, €CIM B 3TOM palOHE HMeEEeTCS HEKOTOopas
celicMuuecKas akTUBHOCTb, 3TO OyZIeT 3aperuCTpUPOBAHO CEHCMUYECKOM CTaHIUEH.

Paboma svinonnena npu ¢punancosoii noooepacxke PODOHU (epanm Ne 18-32-00875)

Cnucok aumepamypel:

1. Banerdt W.B., Phillips R.J., Sleep N.H. et al. Thick shell tectonics on one plate planets: application
to Mars // JGR. 1982. V.87. B12. P.9723-9734.

2. Panning M.P., Lognonne Ph., Banerdt W.B., et al. Planned products of the Mars structure service for
the InSight mission to Mars // Space Science Rev. 2017. DOI 10.1007/s11214-016-0317-5

3. Mapuenxos K.U., Jlooumose B.M., Kapxose B.H. Pacder Harpy304HbIX KOI(PQPHUIMEHTOB IS
3aryOnenHbix aHoManui mwiotHoctH // Jlokn. AH CCCP. 1984. T.15. Ne 2. C.583-586.

4. Kapros B.H., Mapuenkxos K.J. O xoppensiuny KacaTelbHbIX HaNpsbKeHUAX B autochepe Benepsl c
MOBEPXHOCTHBIMH CTpYKTypamu // ActpoH. BecTH. 1987. T.21. Ne2. C.170-175.

5. JKapkos B.H., Mapuenxos K.U., Jliobumoe B.M. O IIMHHOBOIHOBBIX KAaCATEIHHBIX HAMPSKEHUSIX B
nutochepe u Mmantun Benepst / Actpon. BecTH. 1986. T.20. Ne3. C.202-211.

6. Mapuenxos K.U., Kapxos B.H. O penbede rpaHUIBl KOPa-MAHTUSI ¥ HANPSHKCHUSX PACTSDKEHUS —
cxarus B kope Benepst // [Tucema B AcTpoH. sxypH. 1989. T.15. Ne 2. C.182-190.

7. Konopliv A.S., Asmar S.W., Folkner W.M., et al. Mars high resolution gravity fields from MRO,
Mars seasonal gravity, and other dynamical parameters // Icarus. 2011. V.211. pp.401-428.

8. )XKapros B.H., I'voxosa T.B. O MOJENbHOW CTPYKType TpaBUTalMOHHOTO mois Mapca //
Actpon. Becta. 2016. T.50. C.250-267.
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K BOIIPOCY O CKJIAJYATBIX U PASPBIBHBIX CTPYKTYPAX,
KOHTPOJIMPYIOIIUX I'PAZEBOUN BYJIKAHN3M KEPYEHCKOI'O I[IOJIYOCTPOBA

Benoéopooos enuc Eezenvesuu ', Teepumunosa TF0.?
H.C., acn., Jlabopamopus guzuxu 3emrempacenuil u Heycmouuusocmu 2opHuix nopoo (301) Ud3 PAH
ooy., I'eonocuueckuii paxyromem MI'Y
DenBeloborodov@gmail.com, tvertat@yandex.ru
(yemmuwuii 0oxnao)

JUis rpsi3eBOro ByJIKaHHW3Ma paclpocTpaHEHHOro Ha Teppuropun Kepuenckoro noixyoctposa
XapakTepHO «Pa3BUTHE CKJIAAYaTOCTU CO CIOKHBIM MHOIOSPYCHBIM CTPOEHHEM, C YacTbIM
HECOBIMAJIEHUEM CTPYKTYPHBIX IUIAHOB PA3HBIX CTPYKTYPHBIX 3TaKeW, HATMYMEM MOIIHBIX TOJIIL
IJIMHUCTBIX OTJIOXEHUM — MaWKOIICKMX M MEJIOBBIX, CaMbIM LIMPOKUM DPAa3BUTHEM Ppa3pbIBHON
TEKTOHUKHU Pa3HbIX YPOBHEH — OT IIIyOMHHBIX U PETHOHAIBHBIX Pa3jIOMOB JI0 MEJIKHUX pa3pbhIBHBIX
JUCIOKalUil, C ONpeNeNEHHbIMH CUCTEMaMHU CKJIAI4aTOCTH B BEPXHEM CTPYKTYPHOM JTaxe,
WIUPOKUM pa3ButheM auanupusmay [l]. IlpeanoxkeHHas HaMuU cXeMa pa3HOMOPSAKOBBIX
TEKTOHUYECKUX CTPYKTYp 3HAUMUTEIbHO OTJIMYAETCS OT CYLIECTBYIOLIUX NPEACTABICHUNA O
B3aMMOCBS3H I'PSA3EBOr0 BYJKaHU3Ma U TEKTOHUYECKUX CTPYKTYpP PErHOHA.

B pacnpenenenun rpszeBbix ByiakaHoOB KepueHcko-TaMaHCKOM MEXNEPUKIMHAIBLHONW 30HBI
IJIABHYIO POJIb UTPAIOT Y3JIOBBIE CTPYKTYPBI EPECEUEHUs] CYOIIMPOTHBIX U MONEPEUYHBIX (CEBEPO-
BOCTOYHOTO, CEBEpO-3allaJIHOTO0 M CYOMEpPHIMOHAIBHOTO IMPOCTHPaHUs) (IIEKCYpHO-Pa3phIBHBIX
30H Pa3IMYHOrO mopsiika. MOKHO HaMETUTh HECKOJBKO MOPSAIKOB Y3JOBBIX CTPYKTYp. llepBblit
MOPSAJIOK — MEXIEPUKIMHAIBHAS 30Ha B I€JIOM, BTOPOH — CUCTEMBbI LIMPOTHBIX AaHTUKIMHAIBHBIX
30H B MOMEPEYHBIX OJIOKAX C Pa3IUYHBIM 3PO3UOHHO-ICHYTAIIMOHHBIM Cpe3a, TPETHIH — OTAETbHbIC
JUANMPOBble AHTUKJIMHAIN, YETBEPTHIM — caMu Ipsi3eBble BYJIKaHbI, OTPa)KaroIKE MEePEKPECTHBIN
CTPYKTYPHBIN IJIaH PacMOiI0KEHUS OTACIbHBIX IPSI3€BYJIKaHUYECKUX LEHTPOB.

Pacnpenenenue rpsizeBbix ByJNkaHOB Ha KepueHckoM m-oBe ompefensieTcss B OCHOBHOM
MEPECEUCHHUSIMH CTPYKTYpP CYOLITMPOTHOTO U CEBEPO-BOCTOUYHOTO MPOCTUPaHUs. BbIpaskeHHOCTh HX
paznuuHas — B npexaenax IOro-3amagHoil paBHHMHBI 0OJ€€ YETKO BBIIEISIOTCS CKJIaAyaThble
ctpyktypel CB opueHtupoBku, Bo BHemapmauckoii obmactu — mmpoTHble. Bmecte ¢ Tewm,
pacrpeneneHue rps3eBbix BynakaHoB HOro-3amaqHoil paBHHHBI OTpaXkaeT BIUSHHE CYyOIIMPOTHOTO
CTPYKTYpPHOT'O HampaBieHMs, a BHenmapradyckoil 00yiacTu — C€BEpO-BOCTOYHOI'O, YTO T'OBOPUT O
CXOAHBIX YCJIOBHUAX (POPMHPOBAHMSI CTPYKTYp, C KOTOPBIMH CBSI3aH TPS3€BOM BYJIKaHH3M B
npenenax Bcero Kepuenckoro mn-osa.

PaznuuHass BBIPaKEHHOCTh CTPYKTYPHBIX IIJIJAHOB LIMPOTHOTO H CEBEPO-BOCTOUYHOIO
MIPOCTUPAHHUS Ha HAII B3TJIsiJ CBSI3aHA C IBYMSI INIaBHBIMU NpUYrHamu. [lepBasi: cTpyKTyphl ceBepo-
BOCTOYHOT'O TPOCTHpAHUS SBISIOTCS OOJee APEBHUMH, MO-BHIAUMOMY, MO3THEKUMMEPHUHCKUMH,
TOTJa KaK MUPOTHBIE C(HOPMUPOBAHBI TOJHKO B TMO3IHEM KaliHO30€ W JIy4Ille BCETO BBIPAKCHBI B
KaifHO30iickoM Kkommiekce. Bropas: Bnemapnauckass o0macTe XapakTepH3yeTcss pa3BUTHEM
pasHo(danuanbHBIX, B TOM 4YHCIE KapOOHATHBIX, HAJMAHKOICKHUX OTJOXEHUH, B KOTOPBIX
dbopmupyromasics CkiIag4aTas CTPYKTYpa XOpPOIIO BhIpaKEHA M MOXET JTUTEIBHO COXPAHSTHCS.
Oro-3anannas paBHMHa — 00JaCTh BbIXOJAa Ha IMOBEPXHOCTh TJIMHUCTOW MaMKOIICKOH cepuu,
JUIIEHHON <OKeCTKOM MOKphIKW». dopmupyromuecs 34eCh CKJIagyaTble CTPYKTYpbl HE
BBIPQ)KEHBI, TAK KaK OBICTPO ICHYIUPYIOTCS.

Cnucok rumepamypu:

1. Ulnwxos E.®@., Ilepememves B.M., Macnaxoe H.A, wn np. DI'psseBble Bynkanel KepueHcko-
Tamanckoro peruona. Kpacnonap: I'naBmenua, 2006. — 176 c.

2. bBenobopooos JI. E., Teepumunosa T. FO. Ckiaguatble ¥ pa3pbiBHBIE CTPYKTYpbl KepueHcko-
TamaHCKOW MEXINEPUKINHATBHON 30HBI, KOHTPOJIMPYIOIINE TIps3eBOM BynkanusM // Matepuansl L
Texronmueckoro cosemianus [TIPOBJIEMbBI TEKTOHUK U TEOIMHAMMWKIN 3EMHOI KOPBI
U MAHTHU. T. 2. Mocksa, 'EOC, 2018. C. 237-241.
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AHAJIN3 YIIPYTUX CBOMCTB KAPBOHATHBIX ITOPO/]

Bepesuna Hpuna Anexcanoposna (acn.)', Kpacnosa M.A.*, [Tamonun A.B.”
! Jlabopamopus gpyHOameHmanbHblx npodiem Hedhmeza3060u 2e0Pu3uKy U 2e0hU3ULecKo2o
monumopunea (202) UdO3 PAH
*Teopusuueckan obcepsamopus “Bopox” H®3 PAH
iberezina@ifz.ru
(cmenooewtit 0ok1a0d)

OnHUM U3 BO3MOXKHBIX IYTEH MOBBIICHUsT 0€30MaCHOCTH U 3(PPeKTUBHOCTH OypeHus B
XoJle pa3pabOTKM MECTOpPOXKAECHUH HepTH M Traza sBIAETCS CO3JaHME T'€OMEXaHMUYECKHX
MOJIENEN cpelpl. DTH MOJEIU CTPOSITCS C YYETOM MOJENIE MEXaHMYECKUX CBOMCTB IOPOABI.
OHuU B CBOIO OYepe/ib BKJIIOUAET CTATHUECKUE MOJYJIM YIPYTOCTU U IPOYHOCTHBIE IIapaMeTpBhl.
Haubonee yacTto MCMONB3yeMbIil U «IKOHOMHBII» CIIOCOO MOTYYEHHUS! CTAaTHYECKHX MOMAYJIEH
COCTOUT B IepecyeTe JaHHbIX aKyCTHMUECKOro KapoTa)ka 4epe3 3aBUCUMOCTH «CTaTHUYECKHUE
MOJTyJIH — AMHAMHUYECKue Moynu». B nanHoil pabore cienaHa mOMbITKAa UCCIEIOBAHUS CBSI3U
CTaTUYECKUX U JMHAMUYECKUX CBOMCTB KapOOHATHBIX MOPOI.

B xone pabotbl Obutn M3ydeHbl 15 00pa3noB KapOOHATHBIX MOPOJ, MPUHAISKAIUX K
pa3IUYHBIM THIIAM U3BECTHSKOB: BOJOPOCIIEBBIH, MUKPUTOBBIH, OPraHOI€HHO-00JOMOYHBIA U
OOJIMTOBBIM.

Komruieke uccnenoBanuii Bkimodan B cebs: 1) ympTpassykoByio (V3) tomorpaduio [1]
oOpa3ioB craHgaptHoro pasmepa (30x60 MM), B TOM 4YHCIIE H3MEPEHHUS CKOPOCTEH B
HaMpaBJICHUAX O/ YIJIOM K OCH KepHa MPH HOPMAIBHBIX YCIOBUSX; 2) U3MEPEHUSI CKOPOCTHU
MIPOJOJBHOM BOJHBI M JA€POPMALMIOHHO-TIPOYHOCTHBIX XapaKTEPUCTUK IPU TPEXOCHBIX
UCHBITAHUSAX B YCIOBUAX, UMUTHPYIOLIHNE IUIACTOBbIE; 3) U3yue€HHE MUKPOCTPYKTYPBI TOPO/IbI
C IIOMOIIbIO ONTHUYECKOTO U JJIEKTPOHHOI'O MHUKPOCKONA, a TaKKe€ MHUKPO30HJIOBbIE
HCCIIEIOBAaHMsI COCTaBOB MUHEPAoB; 4) ompeseseHue IUNIOTHOCTH, MUHEPAJIbHOIO COCTaBa U
(GUIBTPalMOHHO-eMKOCTHBIX CBOUCTB (PEC).

Ilo naHHBIM M3MEpEHUH CKOPOCTEH YIPYIHX BOJH IPU HOPMAJIbHBIX YCIOBHSAX ObLI
OlpesesieH IMOJIHBIM TEH30p YINPYrocTH MOPOJAbl M JAMHAMUYECKHE MOAYJIHU YIPYTOCTH.
Cratnueckue Moynau ynpyroctd (Mmoayib FOHra n xoadduuument Ilyaccona) onpenenensl Ha
OCHOBE aHaJM3a KPUBBIX “HaNpspKeHUE — oceBas Aedopmanus’ U “HalpsLDKEHUE — paJualibHas
nedopmarus’”.

Ha ocHOBaHuU KOMITJIEKCaA UCCIIEIOBaHHM ObUIO BBISIBIEHO, YTO BCE 00pa3libl H30TPOIHBI
C pa3HOM CTENEHbI0 HEOJHOPOIHOCTH. BbUI NMpOM3BENEH aHAIU3 YNPYTUX M KOJUIEKTOPCKUX
CBOMCTB M3BECTHSIKOB, M3 KOTOpPOTO CIIEAYyeT, 4YTO OTJIMYHS OOJUTOBOIO H3BECTHSAKA B
MHUKPOCTPYKTYpPE 3aKOHOMEPHO 000COOMIIM 3TOT THII MOPOJIBI 110 CBOMCTBaM. OCTaIbHbBIE TUIIBI
M3BECTHSIKA IPYNIHUPYIOTCS MO CBOMCTBAM M MOTYT OBITh ONUCAHBI €IMHOM SMIUPHUUYECKOMN
3aBUCHMOCTBIO MEXIYy AuHamudeckuMm monyiem FOHra m nmopucrocteto. [loarsepxneHo, 4To
HaJMYue TIUHUCTBIX MHUHEpATOB M OOJBLIOW MOPUCTOCTU CKAa3bIBAETCS B YMEHBIICHUH
3Ha4eHUH ynpyrux mopayiedl. CBs3b CTaTHUYECKMX U JTUHAMUYECKMX MOJYyJIeH MOXeT ObITh
anmnpoKCHMHUPOBAaHA JIMHEHHOW 3aBUCHMOCTBIO. OTHOIIEHHE craTudeckoro monyis FOHra k
IuHaMudeckomy Bapbupyercs oT 1,08 mo 1,74. HaubGonbliee 3HaYeHHE COOTBETCTBYET
HauOOoJIbIIEeH CTENEHU HEOJJHOPOAHOCTH 00pa3iia, O0JIUTOBOMY THITY.

Cnucok aumepamyput:
1. Ilempog B.A., Hacumog P.M. Criocob onpezaeseHnsi HeOJHOPOAHOCTEH YyIPYruX U QHIIBTPAIHOHHBIX
cBoiicTB ropusix nopoa. ITarent RU 2 515 332. 2012.
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MOAEJIMPOBAHUE ITPOLIECCOB BbITECHEHHMA B TPEINMHOBATLBIX CPEJAX C
KABEPHAMU

Brouckuit Apmém Baoumosuu (acn.), Casenxos E.B., Mumpywrxun /. A.
M®OTU, Unorcunupuneoswiti yenmp MOTH no mpyonouszenekaemvim NOLE3HbIM UCKONAEMBIM
blonsky.av@cet-mipt.ru
(vemmuotit 0oxknaod)

B pabGore mnpencraBieHa (u3MKO-MaTeMaTHYeCKass MOACITb ABYX(A3HOTO TEUYCHHUS
’KUJKOCTH B JUCKPETHOH TpexMepHO#l cucrteme mnepecekaromuxcs: TpeumH (Discrete Fracture
Network, DFN) [1], yuuTbiBatolas Halu4Me KaBEepH Ha IIEPECEUCHHSX TPEIIUH, Yepes3
KOTOPBIC MOXKET MPOTEKATh JKUAKOCTh. MOJIeNIb YUUTHIBACT TIEPEMEHHOE PACKPBITUE TPEILHH,
NEPEMEHHBIN TMaMeTp CeYeHHs KaBepH, 'PaBUTAI[MOHHBIC U KalWULIpHBIE CHIBL. B paMkax
JNaHHOW  paboThl  pa3pabOTaHbl  BBIYUCIHMTENBHBIC  AITOPUTMBI, HpPUMEHSIEMblE  JUIS
MOJICTTMPOBaHMsI OAHO(A3HBIX U ABYX(a3HBIX TEUCHHH B JUCKPETHBIX CHCTEMaxX TPEIIUH C
kaBepHamu [2, 3]. BerunciuTenpHbIe aIrOpUTMBI OCHOBaHbI Ha metoze [lerpoBa-lIanépkuna
[4] ¢ kycouHO-TMHEHHBIME 0a3UCHBIMU (DYHKIUSMH U KYCOYHO-ITOCTOSIHHBIMH TPOOHBIMH.

MetogamMu YHCIICHHOTO MOJICIMPOBAHUS TMPOBEIACHBI JBa HCCIICIOBAHHS MPOLECCOB
BBITECHEHHMSI B TpPCIIMHOBAThIX Cpelax ¢ KaBepHaMHU. B pamkax TepBOro HCCIICIOBaHHMS
NPOaHAIM3UPOBAHO BIHMSHHE KAMWUIAPHBIX CHJI, CMa4MBacMOCTH IIOPOJbl U TEOMETPHH
MPOBOSIIMX KAHAIOB HA MPOLIECC BHITECHEHUSI B TPEIIMHAX. B paMkax BTOpOro Mccie0BaHus
NPOaHAJIM3UPOBAHO BIMSHUE TCUCHHsS B KaBEpHAX Ha IMPOLIECC BBITECHEHHsS He()TH BOIOH B
TPEIIMHOBATO-KABEPHO3HOM CPEJIe MPH Pa3IMYHBIX TUIIAX CMAaYUBACMOCTH ITOPOIBI.

[To pe3ynbraTaM BBIIOJHCHHBIX HCCICIOBAHUI MMOKA3aHO, YTO KAIWULIPHBIC CHJIBI H
reOMETpPHUSl KaHAJIIOB B TPEIIMHE MOTYT UIPaTh PELIAIOUIYI0 POJIb B IMPOIECCE BHITCCHEHHUSI
He)TH BOJOI, HaMYME KaBEepH HA MEPECEUCHUSX TPELIMH MOXET B OIMPEICIICHHBIX YCIOBHUIX
0Ka3aTh CYLICCTBEHHOC BIIMSHME HA MTOKA3aTEIIU BHITCCHEHUSI.

Cnucok numepamypol:

1. Fnonckuii A.B., Mumpywxun /].A., Cagenkos E.b., MonenupoBanue T€UeHUN B TUCKPETHON CHCTEME
TpeumH: $pu3uKo-Maremarnieckas mozaens // [penpuater UTIM um. M.B. Kenapima. 2017. Ne 65. -
27 ¢. d0i:10.20948/prepr-2017-65.

2. bronckuii A. B., Casenxos E. b., Marematudeckas MOJENlb M QJITOPUTM pacdeTa TEYCHUS B
JUCKpETHOH cucteMme TpenuH ¢ kaBepHamu // [Ipenpuntet UIIM um. M. B. Kennpima. 2017. Ne 133. -
18 c. doi:10.20948/prepr-2017-133.

3. bnownckuii A.B., Mumpywrun J{.A., Casenxos E.B., MonenupoBaHue TeUCHUN B TUCKPETHOM cHCTEME
TPEIIUH: BbIYMCIuTEIbHbIC anroput™bl // TIpenpuatet UTIM um. M.B. Kenapira. 2017. Ne 66. - 30 c.
d0i:10.20948/prepr-2017-66.

4. Kpwinos B.H., Bobkos B.B., Monacmuipnuiii I1.1./ Beraucnutensaeie Metoasl. Tom I1. M.: Hayka,
1977 - 400 c.
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CPABHUTEJIbHBIN AHAJIU3 AKCEJIEPOMETPOB, IPUMEHSJEMBIX B CUCTEMAX
NHEPIIUAJIbBHOU HABUT' ALITUU KA

boes Hsan Anexceesuu
6e0.uHdiC., acn.. Jlabopamopus cRymHuKo8vlx Memooos uzyuenus ceogpusuieckux npoyeccos (203)
UD3 PAH
bdfy9@yandex.ru
(yemmuwuii 0oxnao)

Kak mpubop mnosnyueHus NEpBUYHOW HMHEPIHUATBHON HH(GOpPMAIMH, aKCEICPOMETP
HaIpsIMYyIO BIIUSECT Ha KIIIOUYEBBIE TapaMeTpbl HHEpIMaabHOW HaBuranuonHou cuctemsl (MHC).
Cpenu HUX: TOYHOCTD onpeaeneHus koopaunar, ook MHC u apeiid natunkos. Takxe, Ha
xapakrepuctuku MHC Bauser TUN KWHEMaTHYECKUX NapaMeTPOB YpPaBHEHHUS OpPHEHTAIIUH.
Yaiie BCero UCNoIb3yHOTCs HAPABJISAIONINE KOCUHYCHI WJIM KBATEPHUOHBI.

Jns  MOoMHOUEHHOW OIeHKM TexHuueckux xapaktepuctuk HWHC wucnonb3yercs
MaTEMaTHYECKOE MOJIEIMPOBAHUE CUCTEMbl. MaTemMaTtudyeckass MOZEIb CUCTEMbl OCHOBaHA Ha
YpaBHEHUU OpPHUEHTAIMM M MaTeMmathuyeckux mojensx npudopoB MHC (akcenepomerpsl u
TUPOCKOIIBI).

Cpenu wHCHONB3yeMbIX B HAcTosllee BpeMs B KOCMHUYECKOW OTpaciu JaTYMKOB
YCKOpPEHHUS, MOXHO BBIIECIUTh HECKOJIbKO THUIIOB AaKCEJIIEPOMETPOB: MHUKPOMEXaHUYECKUE,
KBapleBble U 3NeKTpocTatndeckue. OCHOBBIBASCh Ha PEAIbHBIX M3MEPEHUAX MPHOOPOB, UX
MaTeMaTHYeCKUX MOJENSAX, a Takke Ha WX BiausHuM Ha padotry MHC, chopmymmpoBaHsl
TpeOOBaHUS K aKCeIepOMETPaM.

Ha panHoM »srtane paboTbl NPOBOAMTCS CPAaBHUTENIBbHBIN aHaANW3 pa3HbIX THUIIOB
aKCeJIepOMETPOB OTEYECTBEHHOTO U 3apyO0EeKHOTrO MPOU3BOJCTBA, (POPMHUPYIOTCS KPUTEPUU
BbIOOpa mpubopa s yCemHoi paboThl B CHCTEMaX HHEPIMAIbHON HaBUTALINH.

Cnucok numepamypu:

1. Aunopees O.H., [lyboscrxon B.F., Kamunnuxoe H.HU. u op. Kocmuueckue ucciIeJOBaHUS:
rpaBuUMHeplUanbHbie MHCTpYMeHThl // Hayka m Texnomormyeckue paszpaborku. 2016. T.95. Ne 4.
C. 26-30.

2. bpaney B.H., llwwvienesckuii M.I1. BBeneHue B Teopuio OecTaTPOPMEHHBIX HHEPIIHAIBHBIX
HaBUTAIMOHHBIX cucTeM. M.: Hayka, 1992.

3. Touboul P., Metris G., Selig H. et al. Graviation and Geodesy with Inertial Sensors, from Ground to
Space // Testing in Aerospace Research. 2016 pp. 1-16.
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JIMHAMMKA AKYCTHUYECKOM SMUCCUU TTPU OUIIbTPALINN OJIIONJIA B
HAT'PYKEHHOM OBPA3LE 'OPHOU I1OPO/IbI

bonoapenxko Huxuma bopucoeuu
Maeucmpanm 12.0., Quzuueckuii paxyromem MI'Y umenu M.B. Jlomonocosa
nb.bondarenko@physics.msu.ru
(ycmmuwlii 00Kk1a0)

[IpoBenenne ananmsa mporecca IMOATOTOBKH M PA3BUTUS 3EMIICTPSICEHUS C YYETOM
BIIUSIHUSL TIPUCYTCTBYIOLIEH B TE€OJIOTMUECKO cpefie >KUIKOCTH B €CTECTBEHHBIX YCIOBUSX
CEMCMOAKTUBHOTO palioHa 3aTPyJHUTENBHO, TaK KaK HE W3BECTHA CTCICHb HACHIICHUS
¢barougom obnactu Oyayiero odara. C Ipyroi CTOpoHbI, IPUPOJIa HABEACHHON CEMCMUYHOCTH
CBSI3bIBAETCSl OOJIBIIMHCTBOM HCCIIEIOBAaTENIe € YBEIMYCHHEM IIOPOBOTO JABJICHUS O[]
JIeCTBUEM JOMOJHUTENbHBIX HANPSKEHUH, BO3HUKAIOIIMX MPU 3aM0JHEHUH BOJIOXPaHUIIUII,
wm ¢ nuddysuelr moposoro mapneHus. [losromy naboparopHOe MOJEIMPOBAHHE MPOIECCa
¢bunbTpanuu ¢uronaa B o0pasie TOpHOH MOPObI IPEICTABISIET 3HAUNTEIbHBIN HHTEPEC.

MeTomuka OKCIEPUMEHTa 3aKIoYalach B PErHCTPAllMM  aKyCTUYECKOW JMECCHU,
BBI3BAHHOHN yBeNWYEHHEM MOpOBOro jaaBiieHus. lccrnemoBaHue mpoBoAMSIOoCh Ha oOpasiax
MeCYaHWKa W rpaHuTax. sl TpaHUTOB XapakTepHBI KpalHE HEBBICOKHE (PHIBTPAIIMOHHO-
eMKOCTHbIE cBoiicTBa (mopuctocts: (0,05+0,1) %, nponunaemocts: (0,002+0,005) mla), uto
CO3JIaeT 3HAYUTENbHBIC TPYAHOCTH /ISl IPOBEACHUS SKCIIEPUMEHTOB ¢ QHIbTpalei ¢uronsa.
Uto0Obl MpeosioNieTh 3Ty MpodieMy ObUIM BBIMOJHEHBI MOJITOTOBUTENBHBIE 3KCIEPUMEHTHI C
TEPMHUYCCKHM BO3JICHCTBHEM Ha 00pa3lbl TOPHBIX TIOPOJ IS YBEJIWYCHHUS CTCIICHU
pa3pyLIeHHOCTH.

B pesynbraTte 061710 00HApYKEHO CIEAYyIOIIee:

® CKa4yoOK ITOPOBOTO JIaBJICHUS BBI3BIBAET OTKJIMK aKyCTUYECKOM aKTUBHOCTH.

e paspylieHue pa3BuBaercia BMmecTe ¢ aupdysueir ¢dponta 0OBOJHEHHS: «OOIAKOY
HMCTOYHUKOB aKyCTHYECKOW 3MHCCHU MHUTPHUPYET OT TPaHH WHXKEKIMUA BOJBI BIOJIb OCH
obpasra.

e oOHapyxeH 3(PQeKT 3aIepKKH MaKCHMyMa aKyCTHYECKOTO OTKJIHKA OTHOCHUTEIBHO
MOMEHTA TIOJ]Ja4d TIOPOBOTO JIaBJICHUS (3aJepKKa aKTUBU3AIWU IPOIecca pa3pylieHUS IPH
GbarouaHON MHHUIMALIMY B cllydae paclpocTpaHeHuH (Iroua B CyXOil cpefie B HECKOJIBKO pa3
OoJplIie, YeM TIPU pacmpocTpaHeHur GpoHTa Tud@y3uu MOpoBOro AABICHHUS B HACHIIICHHOW
cpene).

® JCIOJh30BAaHUE TEPMOCTUMYJISIIUH MTO3BOJIMIIO HA TIOPSAIOK YBEIWYUTH (DUITBTPAIMOHHO-
€MKOCTHbIE CBOWCTBA 00pa31loB TOPHOM MOPOIBL.

Cnucok aumepamypu:

1. llomanuna M.I. u Op. OcoOEHHOCTH aKyCTHYECKOH OSMHCCHMU Opu (QIIOMIHOW WHHULIMALUIH
paspyLIeHHs IO JaHHBIM JabopaTtopHoro Moaeiauposanus // @usuka 3emmu. 2015. Ne2. C. 126-138

2. Cobones I'A., Ilonomapes A.B. JluHamuka pa3pylieHUs MOJCNICH T'€OJIOTMYECKOW Cpellbl TMPHU
TPUTTEPHOM BIHHHUH )uAKocTH // ®usuka 3emin. 2011, Ne10. C. 48-63

3. xypamnux B.JI., Bosnecenckuii A.C., Bunnuxoé B.A. TepMmocTUMylIMpOBaHHas aKyCTHYECKas
amuccus B reomarepuanax. M.: ['opHas kaura, 2015. -241c.

4. Lockner D.A. The role of acoustic emission in the study of rock fracture // International Journal of
Rock Mechanics and Mining Sciences & Geomechanics. 1993. VVol.30. Iss.7. pp. 883-899

5. Shapiro S.A. Fluid-Induced Seismicity. Cambridge university press, 2015. — 289 p.
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HAIPSDKEHHOE COCTOSIHUE IOXKHOM YACTU XUBUHCKOI'O MACCHBA
110 JTAHHBIM I'EOJIOITMYECKNX UTHIANKATOPOB IE®OPMALINN

Bonoaps Hean Braoumuposuu (acn., sed.umnorc.), Mapunun A.B.
Jlabopamopus ¢hynOamenmanoHuix U NPUKIAOHBIX npobaem mekmoHoguzuku (204)
UD3 PAH
bond@ifz.ru

(vemmuotit 0oxknaod)

Paiion ucciienoBanusi pacmoyiOKEeH B Tpeaenax XHUOWHCKOTO IMIETOYHOTO MacCHuBa U €ro
obpamienus. B Xubunckom maccuBe yxxe moutu 90 net uaet 1o0bva anaTuT-HedeITMHOBBIX PY/I.
MecTtopoxaeHus pa3padaTbiBalOTCS KaK OTKPBITBIM, TaK W IMOJ3EMHBIM CIOCOOAaMH, MPU ITOM
MIPOUCXOUT M3MEHEHHE HAINPSIKEHHOIO COCTOSHUS MaccHUBa TOPHBIX MOpoi. B atom ciyuae
M30BITOYHBIC HAMPSDKEHUS] TOPU3OHTAIBHOTO COKATHS TMPEACTABIAIOT HAHOOJBIIYIO ONTACHOCTD JIJIs
TOPHBIX BBIPAOOTOK.

OOpaboTka JaHHBIX TOJIEBBIX 3aMEPOB T'€OJOTMUYECKHX CTPECC-MHIUKATOPOB, COOPAaHHBIX
2009-2016 rr. corpyanukamu mnaboparopuu TekroHopusuku WMD3 PAH coBmecTtHO C
J.B. XKupossim (KHL[ PAH), npoBoauiack ¢ MOMOLIbI0 METOJAa KaTaKJIACTUYECKOI'O aHaJIM3a
FO.JL. PebGenkoro [2]. na peKOHCTPYKIMH HANpPsKEHHO-Ie(OPMHPOBAHHOTO — COCTOSTHUS
ucrnosib3oBagack mnporpamma STRESSgeol. Metoa KkarakiacTHYeCKOro aHaju3a I03BOJIIET
ONpEAENTUTh KOJIMYECTBEHHBIE XAPAKTEPUCTUKU PEKOHCTPYUPYEMBIX JIOKAJbHBIX CTpecc-
COCTOSIHUI: TIOJIOKEHUE OCel TIaBHBIX HampshkeHuit/aedopmaruii n ko3pdunuent Jlone-Hanan.
[Ipu ananu3e cCUCTEM TEKTOHMYECKOH TPEUIMHOBATOCTH PAa3HBIX KMHEMAaTHYECKHX THUIIOB C HX
00BbETUHEHNEM B YCTOMYMBBIE CTPYKTYpHBIE acCOUMAIMK (ITapareHe3bl) MPUMEHEH CTPYKTYPHO-
naparenernueckuii meton JI.M. PacuseraeBa [1]. Mainble pa3pblBHbIE HapylIeHUs, 3€pKaja
CKOJIBKEHUSI, OTPBIBBI, KWJIBI U IPYTUE UCTIOIb3yeMbIe B JAHHOM METOJIE€ T€OJOrHYECKHE CTpecC-
WHMKATOPBI HECYT HH(GOPMAILIMIO O pa3HbIX dTanax AeOpMUPOBAHHUS.

B npenenax  XuOMHCKOTO  MaccHBa  CYIIECTBEHHO  IPeo0JafaloT  O0OCTaHOBKH
TOPU30HTANILHOTO CXaTHsl, TOrJa Kak Ha OCTalbHON Tepputopuu Kombckoro momxyoctpoBa
MPEUMYIIECTBEHHBIMU SIBIISTIOTCSI OOCTAaHOBKM TOPH3OHTAILHOTO ciaBura. Hambonee mposiBIeHO
3amaj — CeBepo-3alagHoe HaIpaBJIeHHE MaKCHMAJIbHOTO CXKaTHs, KOTOpOoe OO0YyCIaBIMBaeT M
XOpOIIO BBIPAKEHHYIO CHUCTEMY B30pPOCOBBIX 3€pKall CKOJBKEHHS W MEJKUX Pa3pbhIBOB
CeBEep —CEBEPO-BOCTOYHOIO  MpocTupanuss. PasHooOpazue  opueHTalMu Oce  TJIaBHBIX
HaNpsOKCHUH W THIIOB HANpPSHKEHHOTO COCTOSIHHSIT MOJKET CBUACTENBCTBOBATH O HAITUYUU
BHYTPEHHUX HMCTOYHHKOB TEKTOHUYECKUX HampshkeHuid. [[ns Oonee TmiaTenbHOTO aHaIM3a
MaJeOHANpPSDKEHUH W CUCTEM  TEKTOHMYECKOM TPElIMHOBAaTOCTH XHMOMHCKOTO MaccHuBa
HEOO0XOAMMO TIOJIY4YE€HHE JOMOJHUTEIbHON MOJeBON TEKTOHO(MU3NYECKOH HHPOpMaLUU 110
JPYTUM YacTsSM MacCHBa.

Cnucok aumepamypu:

1.  Pacyeemaes JIM. llapareHeTudeckwii MeTOJ] CTPYKTYpPHOTO aHajiw3a JHU3BIOHKTHBHBIX
TEKTOHMYECKUX HapyueHuil. IlpoGnembl CTPYKTYypHOH Treonorud u (QU3HKH TEKTOHHYECKHX
nporeccos. U.2. M.: TMH AH CCCP, 1987.- C. 173-235.

2. Pebeykun FO.JI. TexTOHNYECKUE HANPSHKEHUS W MIPOYHOCTH TOPHBIX MaccuBoB. M.: Hayka, 2007. -
406 c.
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OHPEJIEJIEHUE HAI'PY3KH, HEPEI[@BAEMOVI CBAEH,
3AJIEJTAHHOU B CKAJIBHBIM MACCHB,
HA JTHO CKBAJKMHBI B YCJIOBUAX CXKATHA

Bnacos Jlanuun Anexcanoposuu (cmyo.), 3epyanroe M.I".,
@I'bOY BO «HayuonaneHulii ucciedosamenvckuii Mockosckuii 20cy0apcmeentulii CmpoumenbHulil
VHUBEpCUmMeny
vlasov.daniil1994@gmail.com
(ycmmuwlii 00Kk1a0)

OO6cyxeHbl crocoObl OMpeieIeHUs] MEXaHMUECKUX XapaKTePUCTHK CKaJIbHOIO MacCHBa,
WCIIOJIb3YEMBIE B PACCMATPUBAEMOM METOJE HMCCIIEIOBAHUS B3aUMOJACHCTBUA OypOHAOMBHBIX
CBall CO CKaJIbHBIM TIPYHTOM. lMccienoBancss BOIPOC OINPENENICHUs] JOJIA, CKUMAKOIINM
Harpy3Kku, IepeaaBacMoil CBacii Ha CKaJbHbIE MACCUBBI CpPEAHEN MPOYHOCTH. MccimenoBanus
MIPOBOAMIIUCH C MCIIOJIb30BAHUEM YHCIeHHOro MojaenupoBanus (MKDJ) coBmecTHO ¢ MeTO0M
IJITAaHUPOBaHUsl 3KcnepuMeHTa. Ha ocHOBe pe3ynbTaTOB MPOBEACHHBIX HCCIIEIOBAHUN OBLIO
[OJIy4EHO YpPAaBHEHUE PErpeccuu, IO3BOJISIIONIME ONpPE/IeIUTh OTHOIIEHHE Harpys3KH,
NPUJIOKCHHOM K TOJIOBE CBaM K Harpy3ke moa KoHimoMm cBau Qp/Q; ¢ 3amaHHBIMHU
He3aBUCUMbIME  (akTopamu: EJ/E, — oTHOIIEHHE MOAyNs YHPyrocTH OeTOHa K MOIYIIO
yIpyroctd ckaabHOoro MaccuBa W L/D — oTHoOmIeHue mivHBI cBau K e€ amamerpy. Ha
OCHOBAHUU ypaBHEHMSI IOCTPOEHBI HOMOTPAMMBI.
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MATEMATHUYECKOE MOZIEJIMPOBAHUE PACITPOCTPAHEHWA CEMCMHYECKOI'O
CUT'HAJIA B BEPTUKAJIBHO-CJIOMCTOU VIIPYT'OU CPEJIE

T'anaeé Bnaoumup Eezenbesuul, Pox B.E >
! acnupanum, D3 PAH
2 Omoenenue eeounghopmamuxu « BHUHzeocucmem», ®I'FY « BHUT' HU»
vl.galaev@gmail.com, vladimir.rok@gmail.com
(vemmuotit 0oxknaod)

B pabote paccMoTpeHa 3aada O pacCessHUU CEHCMHUYECKOro MMIIYJIbca B BUJIE IIOCKOM
BOJIHBI C TMEPEAHMM (POHTOM HA BEPTHKAJIBHO-CIOHCTYIO «IIayKy» HJICAIbHO-YIIPYTHX
OJTHOPOJHBIX HU30TPOIHBIX CJIOEB C NMapaJIJICIBHBIMU IUNIOCKUMU IpaHunamu. [loctpoeno Tounoe
pelleHre 3aJadd MEepPEeXOJHOro (HEeCTalMOHAPHOIO) pacCesHUs CEHCMUYECKOIro CUTHajga Ha
«TIayke» CJI0EB IPU OCTPBIX YIVIaX IaJeHUs, YyBCTBUTEIBHOE K IOPAILKY PaCIOIOKECHHUS
Pa3JIMYHBIX CIOEB BHYTPU «IIa4YKW», U HANACHBI BBIPAXKEHUS JUIS PACCESHHBIX B CTOPOHY
JHEBHOW IOBEPXHOCTH MPOJIOJIBHBIX U IONEPEUHBIX KOMIIOHEHT CeCMUYecKoro noss. JJannoe
peleHre MOXKET HCIIOJIb30BaThCs Kak 3(PQPEeKTHBHAS MOJAETh TOHKOCIOMCTOM «IA4KH» IPH
KOMIIBIOTEPHOM ~ MOJEJIMPOBAHUM PACIPOCTPAHEHUHM CEMCMMUYECKOTO MMITynbca. Taxke
MOJyYCHHBIE PpE3yJIbTaThl MOTYT OBITh HCIIONB30BaHBl JUIA onpeaeneHus 3()(HEeKTUBHBIX
3aKOHOB BPEMEHHOMU U IIPOCTPAHCTBEHHOW JUCIIEPCUH, HAIPUMED, B TOHKOCIOUCTOM «I1adyKe» ¢
ONMU3KUMHU TI0 YIPYTUM CBOMCTBaM CJIOSIMH TOPHBIX TOPOJA C TUIOCKHMHU IapajuIeIbHBIMH
rpanunamu. [Ipu pemennn ypaBHEHHH ABM)KEHUS YIIPYTUX CPEll YYUTHIBAIMCH IPOAOJIbHBIE U
MoTepeyHble BOJIHBL. B KauecTBe HWCTOYHMKA YHOPYTHX BOJH ObUla BBIOpaHA IUTIOCKAsS
IIPOJIOJIbHAS BOJIHA C PE3KUM NEpeAHUM (PPOHTOM, Majarollas Ha «IadyKy» I'OpPU30HTAIbHBIX
cil0eB U3 OECKOHEYHOCTH [UIsl OTPaHMYEHHBIX YIJIOB IMAaJ€HUS HayaJbHOro ummyibca. [lpu
HaXO0XXJICHUHU TOYHOTO OOOOIIEHHOTO PEIICHUs MCIOJb30BAJICS MAaTPUYHBIM METOJ ONUCAHMS
ynpyroro nossi, npeanoxxeHusii B. Tomconom n H. Xackenom, JI.A. MOIOTKOBBIM U APYTUMHU
aBTOpaMH.

Paboma ewinonnena 6 pamxax memwi «Pazpabomka npocpamMmHO-annapamHuix
KOMNAEKcO8 Ol NOUCKA, pPA36e0KU, 2e0(puU3UUECKO20 U 2e0XUMUYECKO20 MOHUMOPUH2A
Paspabomxku Mecmo porHcOeHull y2ie000po0os, 8 MoM YUcie 8 mpyOHOOOCHYNHbIX PecUOHAX U
CIONCHBIX NPUPOOHO- KIUMAMUYECKUX YCI0BUAXY NPpU PUHAHCOB0U noddepicke Munobpuayku
Poccuu ¢ ucnonvsosanuem obopyoosanus, npuobpemennoeo no Ilpoepamme pazsumus MI'Y
umenu M.B. Jlomonocosa (Coenawenue Ne 14.607.21.0187 o npedocmasnenuu cyocuouu om 26
cenmsnbops 2017. Yuukanvuwiil uoenmughuxamop coanawenusi REMEFI60717X0187)
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BJIMAHUE JEKJIACTEPU3ALIN KATAJIOI'OB 3EMJIETPSICEHHMI1 HA OLIEHKY
CEMCMUYECKOHU OITACHOCTH

TI'anuna H.A.
undic., Jlabopamopus cunvhvlx semaempsicenuii u ceticmomempuu (305) D3 PAH
cmyo., Quszuueckuit paxyromem MI'Y um. M.B. Jlomonocosa
na.galina@physics.msu.ru
(yemmuuii 0oxnao)

N3yuatoTcst 0COOEHHOCTH Pa3IMYHBIX METOJIOB IPEABAPUTEIHLHON 00paOOTKM KaTajioroB
3eMJIETPACEHUH B 3ajJadyax OLIGHKH celCMUYecKkoil omacHOCTH. MccienoBanock BIMSIHHE
ACKJIACTCpHU3alUN — YAAJICHUS U3 HUX 3aBHUCHMBIX COOBITHHA — H BbI60pa HpeHCTaBHTeHBHOﬁ
MarHutyabl. s aHanu3a MCHoib30Bajiuch KaTtanoru pernoHoB Kamuatkm u  Kakasa,
MOCKOJIBKY CHHTETHYECKHE KAaTaJoTh MOTYT HE€ OTpaXaThb peallbHbIX OCOOCHHOCTEH
peruoHaNbHOM  celicMUYHOCTH. BrusHue faekiacTepu3allid —KaTajioroB Ha  pPacyeTsl
CeiCMUYeCKOll omacHOCTH WLTIOCTpHpyeTcss Ha npumepe Kamuatku u KaBkasza, rae Obuim
BbIOpaHbl MPOOHBIE IUIOMIAAKU. PaccMOTpeHO Tpu MeToja JAeKJIacTepU3alMu: IMOoclie X
INIPpUMCHCHUA B Karajorax OCTa€TCd PA3HOC KOJUYCCTBO COOBITHH. HOCTpOGHHBIe KpPHUBBIC
OMACHOCTH TOBOPSAT O CJIOXHOM «B3aUMOJICHCTBUU» JEKJIacTepU3alliy KaTajora ¢ BIOOpOM
HpeHCTaBHTeHBHOﬁ MarauTy/Jbl, IIOCKOJIBKY U TO, U APYIro€ BJIIMACT HA BCJIUYNHY b, Hn HE BCCraa
MOJKHO 3apaHee MpeAcKa3aTh MPUBEIET JU 3TO K YBETUYCHUIO UM K YMEHbBILIEHHUIO OLIEHKH b.
Meroa nekacTepu3ainu, KOTOPbIA OCTABIISIET B KaTajiore 0O0JIbIlle BCEr0 COOBITUIM, HE BCEraa
JaeT HamOoJee BBICOKYIO OLIEHKY OIMAacHOCTU. B CBA3M € 3THUM CTOMT elie pa3 OTMETUTb,
JEKJIaCTepU3aIHsl KaTaJloroB TpeOyeT ONpeIeeHHON OCTOPOKHOCTH U BHUMATEIBHOCTH, T.K. B
MPOTUBHOM Cllydae »3Ta NpPOLEeAypa MOXKET HeMpeACcKa3yeMO IMOBIHATh Ha KOHEYHBIH
pe3yJibTar.
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TEOPETUYECKHE U DKCIIPUMEHTAJIBHBIE UCCJIEJOBAHU
KAPBOHATHBIX ITOPOJI JIJIS OLIEHKU CTATUYECKHX MOJIVJIEN YIIPYTOCTU

Tacemu Moxammaogapuo (acn.), baiox U.0
Jlabopamopus ¢hynoamenmanvHulx npobiiem Heghmeeaz08ou 2e0PU3UKU U 2e0PUULECKO20
monumopunea (202) U3 PAH
Mfgh_110@mail.ru

(ycmmubiit 00K1a0)

Mertonsr Teopuu 3(PGEKTUBHBIX Cpel MO3BOJLIIOT YUECTh CHCTEMY aHH30TPOIHU BKIIIOYAIOIIMXCS
KOMIIOHEHTOB CpeJbl U CHUCTEMY aHU30TPOINMHU BKIIOHaromllel cpeibl. Ha OCHOBE 3THX METOJOB MOXKHO
ONpEJeNUTh OJHM (PU3MYECKUE CBOMCTBA depe3 Jpyrue, 4To HrpaeT OOJBIIYH0 polb B CIydae
HEBO3MOKHOCTH HKCIIEPHMEHTAIEHOTO N3MEPEHHS HEKOTOPHIX U3 HUX. Llenpio HacTosmel paboTH SBIsETCS
MOCTPOCHUE METPOYNPYroil MOAEIH MOPOJIBI-KOIIEKTOpa B CAaHTUMETPOBOM Macuitabe, T.e. B Maculitade
00pa3uoB, KOTOpBIE OOBIYHO MCIIBITHIBAIOTCS B JJAOOPATOPHBIX YCIOBUAX. DQQEeKTHBHBIE yIpYyTrHue CBOHCTBA
OTIPENENIOTCS O XapaKTePUCTUKaM COCTaBIIAIONINX, WMEIONINM pa3Mep B HECKOJIBKO MHKDPOMETPOB.
XapakTepUCTUKU ATUX COCTABJSIIOLIMX BKIIOYAIOT OObEMHbIE KOHIICHTPAIMM KOMIIOHEHTOB, MapaMeTphl,
XapaKkTepU3yIOIUe YIpYyrue CBOICTBA COCTaBJIAIOIIMX (MOAYIM YIOPYrocTu), UX Mopdosoruueckue
XapakTepUCTHKH ((OpMYy, OpPHECHTAIMIO, CTENCHb CBSA3HOCTH). B KadecTBe ypaBHEHWH, CBS3BIBAIOIINX
mapaMeTpbl Mojenu W 3(QeKTHBHBIC yIpyrue CBOWCTBA, B3ATHI (HOPMYyJBI MeToJa OO0OOIIEHHOTO
cunrynspaoro npubnmwkenus (OCII) [1,2]. JJanHbiid METOA XOPOIIO 3apeKOMEHA0BAN ce0sl MPU MPUMEHEHUU
K TIOpPOAaM, KOTOpEIE SBIBTIOTCS KOJUIEKTOPAMHU YTICBOAOPOIOB, IIOCKOIBKY MO3BOJISIET YIUTHIBATH CTEIICHD
CBSI3HOCTH KOMIIOHEHT, W, B YaCTHOCTH, IIyCTOTHOTO MpPOCTpaHCTBa. Kak M OONBITMHCTBO METOIOB TEOPHH
3¢ EeKTUBHBIX Cpell, AAaHHBIII METOJ OCHOBAaH Ha KJIACCHMYECKOM PpEIICHHM, HOTy4YeHHOM Omendu s
VOPYTUX TOJICH HamnpspKeHWH W nedopManuii B CUCTEME, COCTOSAIICH W3 MPOW3BOJIBHON aHW30TPOITHOM
MaTPHIEI ¥ COAEPIKAIICH ILIUIICOUAATHHOE BKIIOYCHNE IIPOU3BOIFHON (POPMEI M OpreHTann. BritoueHme
HMeeT, B 00IIeM ciIydyae, aHU30TPOIHbBIC YIIPYTHe CBOHCTBA, HO OTIMYHBIC OT CBO#CTB MaTpuibl [3]. MeHHO
IUIICOUAATBHOCTE (POPMBI BKITIOUCHHUS ITO3BOJISIET TIOTYYUTh PEIICHUE B aHATUTHUECKOH (hopme.

Ha ocHoBe aHamm3a MHUKPOCTPYKTYpPBHI MOPOIBI, B Pa3HBIX MacmTadax IMPEICTAaBICHHOTO B IEPBOM
4acTH 3TOH paboTel OBUIM IOCTPOEHBI IMapaMeTpUYEeCKUe MaTeMaTHYeCKHe MOJENU YIPYTHX CBOICTB
uccienyeMslx 00pasios. OCHOBY TaKOTO MOJEIHPOBAHUS COCTABISIET TCOpUs 3((EKTUBHBIX Cpel, KOTopas
MO3BOJIIET B MaTeMaTHIECKON (popMe CBsA3aTh U3MepsieMble (PM3HMUECKHE CBOIMCTBA MOPOIHI C MTapaMeTpaMu
€€ MUKPOCTPYKTYPEL.

[TapameTpaMu MUKPOCTPYKTYPHI MOTYT OBITh (hopMa MyCTOT (HOp U TPEIIMH) U IPYTUX BKIIOYCHUI,
CTETICHb UX CBSI3HOCTH, XapaKTEPUCTUKH OPHEHTALNH TPEIIHH, IOP U IPYTUX BKIIOYECHHUH, EMKOCTh TPEUIHH
[4]. Ons moctpoeHmst Mojeneit MOpOJI, MpeAcTaBieHHbIX obOpasuamu kepua Cl, C2, C4, CS5, Obuia
UCTIONB30BaHa MOAENb ABOIHOI mopuctoctH (“Mogens 17). Ilpenmnonaranocs, 4To MycTOTHOE MPOCTPAHCTBO
MPEICTaBICHO IyCTOTAMH [IBYX BHIOB — TIopaMd ® TpemmHamu. Popma mop # TpeImuH
aNMPOKCUMHUPOBANIACH AIUIMIICOUAAMH BPAIICHHS, KOTOPHIC XapaKTePU3YIOTCS ACIEKTHBIM OTHOIICHHEM —
aHAJIOTOM OTHOCUTEIbHOM packpbITHsa IycToT. O0a Tuma MYCTOT HMMEIOT XAaO0THYECKYI0 OpPHEHTAIMIO.
CreneHb CBS3HOCTH ITYCTOT ONMCHIBACTCS! CIEIHAIBHBIM MapaMeTPOM CBSI3HOCTH, KOTOPBIH HPHUHUMAET
3naueHus ot 0 mo 1. BerienctBue 3TOro ympyrue CBOMCTBA MaTpPHIBl CUHTANACH HEW3BECTHBIMH, HO
U3MEHSIONIMMUCS. B M3BECTHBIX MpPEAETax OTHOCUTEIBHO CBOWCTB, ONPEACICHHBIX 10 MHMHEPAIBHOMY
cocTaBy. st BRIpaXKeHHUs CBA3M MEXIy 3(P(PEeKTHBHBIM TEH30pOM YIPYTOCTH U IapaMeTpaMU BHYTPEHHETO
CTPOEHMsI CPEebl HCIOJIB30BaICS METOA O00OOMIEHHOrO CHHTYIsIpHOro npubmmwkenus [1,4]. TTapamerpamu
MOJIENTU C JIBOWHOW MOPHCTOCTHIO SIBIIUINCH: ACIIEKTHOE OTHOIICHHE ITOp, ACIIEKTHOE OTHOIICHHE TPEIINH,
mapaMeTp CBSI3HOCTU IIYyCTOT, TPELIMHHAs NopucTocTh. llox MmarTpuiedl mOHMMAaeTcss BEIECTBO, HE
YYaCTBYIOIIEE B BO3MOXKHOM JBIDKCHUH (IIIOMNA, T.e. MHUHEpaJbHBIE 3¢pHA, OPTaHHIECKOE BEIIECTBO,
KeporeH, cBs3aHHas Boja. [lapaMeTp CBSI3HOCTH B HEKOTOPOH CTENEHH YYHTBHIBAET TAKXKE HM3BIIIHCTOCTD
MyCTOTHOTO MTPOCTPAHCTBA.

Jis  0ONMTOBOrO  M3BECTHsIKA, MpeJCTaBIeHHOro kepHoM C6, Ha OCHOBAaHUM aHaIM3a
MHUKPOCTPYKTYpBI OblIa MOCTpoeHa MaTeMaTudeckas monensb (“Mogens |17°), B OCHOBY KOTOpPOil mosoxeHa
uHas MopeibHas cpema. CuHWTanoch, YTo MoJENbHas cpela MpEACTaBICHa IBYyMs MaTepHaiamu: 1)
TPELIMHOBATO-TIOPUCTOI KapOOHATHOM BMELIAIONICH MaTpUIeH U 2) BEICOKOIIOPHCTEIMU OonuTaMu. Bropast
cpezna (00aMThl) B BUJE KBA3H-M30METPUUHBIX BKIIOUEHHUN HAXOAUTCS B epBoi cpexe. IlapameTp cBsi3sHOCTH
IBYX cpen aHamorudeH. [Iopsl BHYTpH OONMTOBOW cpenoi, MOPHI M TPEIIMHBI KapOOHATHOM BMeUIarouieh
MaTpULEH XaOTUYECKH OpUEHTHUPOBaHbl. CMOTPs Ha pa3HUIy MEXAY BHYTPEHHEH TEKCTYPOH OOJUTOBBIX
3epeH M KapOOHATHOTO MEK3EPHHCTOTO LEMEHTA, NMPEAIONaraeTcss YTo MPOYHOCTHBIE CBOIMCTBA MOPHCTHIX
3epeH OOJINTOB M KapOOHATHOTO [[EeMEHTa pa3Hble, KOTOPOE B CBOIO OUYepe/lb CBUIETENBCTBYET O BOSMOKHOM
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OTIMYMHA  MHKPOMOP(OJIIOTHUECKHX  CBOWCTB  IMOPOBOTO  NPOCTPAaHCTBA  BHYTPH  OOJNUTOB U
MEKKPHCTAIUTMIECKOT0 TOPOBOTO MIPOCTPAHCTBA B KAPOOHATHOM IIEMEHTE.

[TapameTpsl BTOpOit Moaenu siBisitoTcs: JlOJsi OONMMTOBOM MOPHUCTOCTH, ACIIEKTHOE OTHOIIEHHE TOP
KapOOHATHON BMeNIAloIIell MaTpUIlell W OOJMTOBBIX IOpP, ACIEKTHOE OTHOIICHHWE TPEIIMH KapOOHATHOU
BMEINAIOIIEH MaTpHIIeH, U KOO PHUIIUCHT CBI3HOCTH.

[TapameTpsl Mozenel ONpeAeNsOTCs METOJaMU HENWHEHHON ONTHUMH3AIMU C OTPAHHYEHUSMHU TIO
CKOPOCTSIM YIPYTHX BOJH, IIOMyYCHHBIMH YCPEOHEHHEM 3HAYCHHH CKOpOCTeil, W3MEpeHHBIX Ha
CTaHJAPTHBIX IMJIMHAPUYECKUX oOpasuax Juid Kakaod mopoasl (oOpatHas 3amaua). B mpouecce paboTsl
MPOTpaMMBbl HEJTMHEHHON ONTUMH3AIUU HA0OPhI MapaMeTPoOB, 00SCIICUMBAOIINX IPHEMIIEMOE PACXOMKICHHE
MEXIY YCPEIHCHHBIMH SKCIEPHUMEHTAIBHBIMU 3HAYCHUSMU CKOPOCTEH M MX TEOPETUIESCKUMH 3HAUCHHUSIMH,
3amoMHuHaeTcsi. B kadecTBe NpuemMiIeMOro pacxXoXKICHHS MOXKHO BBIOpaTh CTaHIAPTHOE OTKJIOHEHHE
CKOPOCTE! COOTBETCTBYIOIIETO THIIA BOJH (IIPOIOIBHBIX WM HOMEPEUHBIX) TS KAXKI0ro 0opasiia.

B obmiem cirydae 9uciio HEW3BECTHRIX apaMeTPOB MOZETH OOJIBIIE, YeM M3BECTHBIX ITapaMeTpoOB, Ha
OCHOBE KOTOPBIX pelaeTcs oOpaTHas 3amava. Tak Kak yBEeIMYEHHWE YHUCIIa HEU3BECTHBIX MapaMeTpoB
MPUBOMUT K TIOBBIIICHUIO HEONPEICIICHHOCTH B TMONYYSHHBIX pe3ylbTaTaX, IPOBOJUTCS aHAIU3
YyBCTBHUTEIFHOCTH, KOTOPHIH 3aKITIOYAETCSl B OICHKE BIMSHUS M3MEHEHHS HCXOTHBIX MapaMeTPOB MOJEIH
Ha €ro KOHEYHBIE XapaKTCPHCTUKH. AHAIN3 YyBCTBUTCIBHOCTH MO3BOJIIET ONTUMH3HPOBATH UHCIIO
HEM3BECTHBIX IIyTEM YMEHBIICHHUS KOJIMYECTBA HE BIHSIONINX apaMeTPOB.

JAns  TEeOTeXHWYECKMX U HHXKCHEPHBIX IIeJeld HEeoOXOOMMO OICHHTh MOXIYJIH YIPYTOCTH
reoJIoruueckix opmarmid. OneHKa MOIyinel yIpyrocTH Ha OCHOBE aKyCTHYECKHX M3MEPEHHH SBIACTCS
HanboJIee JOCTYIMHBIM U SKOHOMHUYECKH AP PeKTUBHBIM MeToIoM. OJHAKO SKCIICPHUMEHTATIBHBIC H TIOJICBhIC
HAOJFOICHHS TIOKA3bIBAIOT, YTO KOCBCHHO HW3MEPCHHBIC BEIHYUHBI MOJIYJIECH YIPYrocTH (IMHAMHUYECKUE
MOIYJIH) Ha OCHOBE aKyCTHYECKHX METOJOB OTIMYAIOTCS OT W3MEPEHHBIX B JaOOPaTOPHH B pE3yibTaTe
MPOBENEHHS OJHOOCHBIX U BCECTOPOHHUX WCIBITAHUN Ha BBIOYpPEeHHBIX oOpasiax. OOenpuHATOMN
MPAKTUKOW SIBIISICTCS OIICHKA CTATHYCCKUX MOMAYJCH YIMPYTrOCTH IO AUHAMUYECKUM MOJIYJISM YIPYTOCTH Ha
OCHOBE MMEIOMINXCS SMITUPUIECKUX KOPPEIISIIHA.

[TockoybKy CTPYKTYypHBIE W MHHEPAJIOTHYCCKUE MapaMeTphl SIBISIOTCS OCHOBHBIMH (bakTopamu,
KOHTPOJIMPYIOIIUMHA MEXaHWIECKOE IMOBEICHUE IMOPO, MbI IOCBSITWINA 3Ty PabOTy H3YUYCHHUIO BIIUSHHS
MUKPOCTPYKTYPHBIX MapaMETpOB Ha MOIYIH YIpyroctd. Ha OCHOBe OmpemeneHHBIX XapaKTepUCTUK
MTOPOBOTI'0 TIPOCTPAHCTBA HCCIEAYEMBIX 00pasIoB, 3HAYCHHE KOA(PQPHUIIMEHTa TPEIIUHOBATOCTH M (popma
TPELIUH SABJISOTCS Hanbosiee BIUSIONIMMHU MTapaMeTpaMu Ha YIIPyTrue CBOMCTBA TOPHBIX MOPOA. YBEIHUCHHE
3Ha4YeHUS KOd((PHUIHNEHTa TPEIIMHOBATOCTH W ACHEKTHOTO OTHOIICHUS TPEIIWH MPUBOIAT K YMEHBIICHHIO
BEJIMYMH YIPYTHX MOAYJIEH U K YBeTHIeHIIO 3HaueHs K.

dopma 1mop B MEHbIIIE CTEIICHHU BJIMSET HA YIIPYrHe CBOMCTBA UCCIEAYEMbIX 00pa3loB B paMKax 3TOH
paboTsl. st 06pas3ios, coaepxKaiux Mopbl CO 3HAYCHUEM aCTIEKTHOTO OTHOIIEHUS MOp, OMM3KUM K eINHUIIE
(>0.7), BenuYMHBI IMHAMUYECKAX U CTATHYECKUX MOJYJIEH YIPYrOCTH BBIIIE, YeM 00pasiibl, Y KOTOPBIX
3HAYEHHUS aClIEKTHOI0 OTHOIMIEHUS Top MeHble 0.3.

CreneHb CBSI3HOCTH TOPOBOrO MpocTpaHcTBa (mapamerp f) wuMeeT HanMeHblilee BIUSHHUE
OTHOCHUTENBHO 3HAYCHUH KOX(PQHUIIMEHTa TPEUIMHOBATOCTH, ACTIEKTHOTO OTHOIICHHS MOpP W TPEIIWH Ha
yIpyTrue CBOWCTBA HCCIEAYEMBIX KapOOHATHBIX 0OOpas3loB. YBEIMUYCHHE CTENEHH CBSI3HOCTH IMOPOBOTO
OPpOCTPAaHCTBA MPHUBOAUT K YMEHBUICHHUIO 3HAYCHHIO CKOpOCTefI H, CJICA0BATCIbHO, CHHXCHHWIO BCINYUH
YIPYTHX MOIyJIeH U MOBHIICHNIO 3HaueHn o K.

Ynpyrue cBoiicTBa KapOOHATHBIX 00pPA3IOB HCCIIECAOBAHHBIX B JAHHOW paboTe UMEIOT MPSMYIO CBS3b
¢ oObeMHOH monu Mukpurta. s oOpas3loB, y KOTOphIX OOBEMHAs O MUKpHTa OOJbIle, 3HAYCHUS
CKOPOCTE! YIPYTHX BOJH M BETHIUHBI AHHAMAYECKUAX U CTATHICCKUX YIPYTUX MOAYIEH GoipIe.

3HaYeHUs] CKOPOCTEH YIPYTUX BOJIH M BETMYUHBI THHAMUYECKUX U CTATUUECKIX MOAYICH YHIPYrOCTH
MPSIMO TIPOIIOPIIMOHANBHBI pa3Mepy KPYIHBIX KPUCTALIOB. Iyt 00pa3ioB, y KOTOPBHIX CPEIHUI pa3Mep
KPYITHBIX KPUCTAJUIOB OOJIbIIIE, IPOYHOCTHBIC CBOMCTRA BBIIIE.
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AEPOPMALIMOHHBIE CTPYKTYPBI B [TO3AHEYETBEPTUYHBIX OTJIOKEHMAX
BOCTOYHOMN YACTHU BAJITUMCKOI'O IIUTA

Topoamoe Eezenuii Cepzeesuu (c.H.c., k.2.-Mm.H.), Copokun A.A. (1.c.)
Jlabopamopus naneoceticmonoeuu u naneoceoounamuxu (304) UO3 PAH
e.s.gor@mail.ru, aas@ifz.ru
(vemmuotit 0oxknaod)

[lens paboThl — TUOM3AIMS HAPYLIICHUH CIOMCTOCTH B PBIXJIBIX OTJIOXKEHHUSIX PErHoHa W
OLIEHKA MX MaJIe0CeHCMOIOrHUecKoi 3HaunMocTi. Hammm uccnenoBanus JIEHTOYHBIX TTIMH XUOWH
HE TOATBEPAMIIN CEHCMHYECKHI T'€HE3WC BBISIBICHHBIX B HUX CKIamdaTeix jaedopmammii [1]. B
poaoDKeHue 3Tux padot getom 2017 r. Brosb aBroTpaces «Cankt-IlerepOypr - MypmaHnck» ot
60.7 mo 67.5° cau. Ob0O ocmorpeHo 17 kapeepoB, B 9 U3 KOTOPBIX OOHApy>KEHBI
ISITUOJMCIOKALMY, KJIACTUUYECKUE JAKU M KOHBOJIIOLMH, IIPUYEM IE€PBbIE JIBA TUIA HAPYIICHUM
XapakTepHbl UII MOPEHHBIX U (IIOBUOTIISALMAIBHBIX, & TPETHH TUN — JJS JIMMHOTJISIIMAIBHBIX
0CaJIKOB.

K rasouoaguciiokanusiM OTHECEHbl MHTEHCHUBHBIE DPa3pbIBHBIE HAPYLIEHUS B I1E€CYAHO-
QJIEBPUTOBBIX TOJIIIIAX, 3aJE€TAIOIINX BO ()POHTE MOPEHEI, B paiioHe 03. HuimpMo03epo u y moBopoTa
Ha x/n-ctannuto «llomsipubrit Kpyr». WHbeKIIMOHHBIE Nallku HESICHOW TPUPOJBI OOHAPYKECHBI B
MopeHe Onu3 moc. Uynma um B meckax K wory oT moc. ManuHoBasi Bapakka. Menkue (5-7 cm)
KOHBOJIFOLMKA  (TEKCTYphl IJJAMEHHM, OBOMJIbI), HMEIOUIME CEIUMEHTALMOHHYIO IPHUPONY,
oOHapy»eHbI B II€CYaHO-AIEBPUTOBBIX ocaakax 0mu3 cr. «[lomsapusiit Kpyr». bonee kpymnusie (10-
60 cMm), HO HeperyisipHble CTPYKTYpbl BHEAPEHHUS Ha BEpXHEH TpaHHIE CJOS aJeBPHUTOB,
NEPEKPBITHIX [IECKaMH, BBISBJICHBI B lecuaHOM Kapbepe y A. [lonoBuna 6sn3 r. Ilerpo3aBoack.

Oo6naxenue mHOM 70 M ¢ KPYNHBIMM M PEryJsipHBIMM KOHBOJIIOLUSAMM (3HAKaMu
Harpy3ku), CXO)KUMHU C CEMCMHUTAaMH, ONKCAHO B IOKHOM OOpTY IeCYaHO-TPaBUHHOIO Kapbepa B
patione moc. Jloyxu. 3pech TOA JWH30M TPaBUHHO-TAJIEYHBIX OTJIOXKEHWW yCTaHOBICH
MYJIbI000pa3HBId CIIOW aJIeBPUTOB, MEPEKPBHITHIX MEIKO3EPHUCTHIMU IECKaMH C 00pa3oBaHUEM
TOPU30HTA KOHBOJIOLMN MOIIHOCTBIO 0,5-1 M M MPOTSIKEHHOCTHIO 10 6 M, 3aKJIFOUEHHOT'O MEXIY
HEHApYIICHHBIMU OcagkaMHi. KOHBONIOUMHM COCTOAT W3 Y3KHX aHTH()OPMHBIX CKJIaJ0K
BOCXOJSIIEro BHeApeHus ammuutynoi 10-40 cm, pasfeneHHbIX MIHMPOKUMH CHH()OPMHBIMHU
CKJIaJIKaMH, U BECbMa CXOXXHU C JeQOopMalisMM THUIA IEHTPAJIbHOTO HpocefaHus [2], KOTopsle
BO3HUKAIOT IIPU KOHBEKTUBHOM HEYCTOMYMBOCTU B JIBYXCJIOWHOM Cpelie ¢ MHBEPCUEN IJIOTHOCTEH.
B KkpoBiie KOHBOJIFOTHOIO TOPU30HTA BBISBIIECHBI TAKXKE ICEBJOHOLYIN B BUJE MOAYIIEK U Kallelb
norepeyHukoM 10 40 cM, o0pa3oBaBHIMXCSI B pe3yjibTaTe MPOBaJMBaHHUA (parMeHTOB Ooiee
TSKEJIBIX TIECYAHBIX OTJIOKEHUN B PA3KUKEHHBIE aJIEBPUTHI.

VYcTaHOBNEHBI TTIaBHBIE 3aKOHOMEPHOCTU (POPMUPOBAHUS KOHBOIIOLMIL: 1) 3TH CTPYKTYpbI
BO3HHMKAIOT B CUCTEME «IIECKM Ha aJeBPHUTax»; 2) MOPQOIOTrHs CKIAJOK YKa3bIBA€T HA MEHBIIYIO
BSI3KOCTh TECKOB 110 CPAaBHEHHIO C AJIEBPUTAMH B XOfe AedopMaiuy paz3KMKEHHBIX OCAJKOB; 3)
pa3Mep CKJIaJ0K HaXOAWUTCSA B MPSIMOW 3aBUCUMOCTH OT MOLIHOCTH CJIOEB, Ha I'PAaHUILE KOTOPBIX
OHU (POPMHUPYIOTCS. BEIsIBIEHHBIE KPYITHBIE CUCTEMAaTHYECKHE KOHBOIIOINH, Ha HAI B3TJISL, MOTYT
ObITh  pe3yabTaTOM HE TOJBKO  CEMCMUYECKOTrO0  pa3zkKIKEHHs, HO M  MEIJIEHHOIro
MOCTCEIMMEHTAIIIOHHOTO [IepepacipeiesieH!sl  CI1a00KOHCOIUUPOBAHHBIX O3€PHBIX OCAJIKOB.
[TosToMy ISl BBISICHEHHSI T'€HE3MCa ATUX HApYIIEHUI MOTpedyeTcs MPOBECTH JONOJHHUTEIbHbIE
HCCIIEJOBAHMS YCIIOBUI 0CAAKOHAKOIIJICHUSI KOMIUIEKCHBIMU JINTOJIOTMYECKUMH METOIaMHU.

Cnucok aumepamyput:
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PE3VJIbTATBI UCCJIEJOBAHUA HEOTEKTOHUKHN U 'EOAMHAMUKHU CEBEPO-
BOCTOKA BOCTOYHO-CUEUPCKOM INIAT®OPMEI 3A ITEPUO]] 2014-2018 I'T

T'opoeee Hukuma Anekcanoposuu
M.H.C., acn., Jlabopamopus )yHOAMeHMANbHBIX U RPUKIAOHBIX npoOaem mekmoHoguzukuy (204)
HUD3 PAH
gord@ifz.ru
(vemmuotit 0oxknaod)

B nannoii pabote npuBeeH KpaTkuii 0630p MO0 UMEIOLIUMCS pe3ysibTaTaM Ha KOHEIl IepBOro
kBaprana 2018 roga. PaboTy M0O>XHO pa3nenuTh Ha TpU dTara.

[epBbiM dTamom (2014-2015 rT.) paboT (B TOM YHUCIIE TOJIEBHIX) CTajlo M3ydeHne Kemumsip-
OneHekcKOoro MeXAypeubs Ha MpeaMeT HaJu4usl Pa3HbIX THUIIOB POCCHIMHBIX U KOPEHHBIX
MECTOPOKICHHIA, TI0 OKOHYAHWW KOTOPHIX OBLIM BBISBICHBI MECTa JIOKAIM3AIMA M XapakTep
MepeMEIIeHUs] POCCHIMHBIX aJMa30B, MOCTPOCHBI CXEMbl HEOTEKTOHHKHM M MNPOAHAIU3WPOBAH
KepHOBBI MaTepuan [1]. Bropoii stam (2015-2017 rr.) 3akimrodarncss B MOKPBITUH TEPPUTOPUN
Jleno-Onenekckoro mexaypeubs (JIOM) cxemMaMu HEOTEKTOHHMKH W TEOJMHAMUKH MacIITaOOM
1:500 000, ycTaHOBIECHWUM B3aUMOCBSI3M JPEBHUX M HOBEWINUX CTPYKTYyp. BmepBele ObLIH
MOCTPOCHBI CXEMBbI, YCTAHOBJICHA B3aUMOCBS3b IPEBHUX U HOBEHMIIUX CTPYKTYD, IE€TAIBHO U3ydeHa
ucropust pasButus penbeda [2]. Tperuit stan (2017 r.-uponomkaercs)). Ha HacTosimmii MOMEHT
rotopa cxema reoauHamuku Macmraba 1:1 000 000, ycraHOBi€HBI yciaoBHUsS (OPMHPOBAHUS
HOoBeWmux CTpykTyp JIOM, BBHISIBIEHBI TJIaBHBIE COBPEMEHHBbIE W HOBEWINIME WCTOYHHUKH
CTpYKTypooOpa3zoBaHusi, Takue kak OieHekckuid cBox W BepxostHckmii xpebet. IIpociexeHo
BIIMSHUE APKTHYECKOTO cnipenunra. @opmupoBanue coBpeMeHHoro OIEHEKCKOTO CBOJa CBS3aHO C
BHYTPHUIUTAT(HOPMEHHBIMH UCTOYHUKAMU HATIPSKCHHSL.

[ToMrMO TEOIOTHYECKUX WCCISAOBaHUN CO37aeTCs TMporpaMMHOe obecriedeHune [3] 1o
ONPEAECICHUIO CIABUIOBBIX TEKTOHUYECKMX HalpspKeHUH [4] mnpu oMol — aaroOpuUTMOB
KoMIbroTepHOro 3penus. Ha konen nepsoro keaprana 2018r. co3gana 0CHOBa IPOrpaMMHOIO KoJa
Ha si3pike Python ¢ ucnons3oBanuem makera OpenCV.

[IpoBeneHHble TeOJOTHMUECKHE, HEOTEKTOHMYECKHE, TeOJAMHAMUYECKHE HCCIIeI0BaHus,
CO3/alIIMe OCHOBY TIOJ  JETalbHBIE  TeojioropasBelouHble  paboTel.  [Imanupyrotcs
pa3HOMacIITaOHbIC HWCCIICIOBAHUS: MEJIKOMACIITA0HOEC HW3ydeHWE - JUIS BBISBJICHHS XapakTepa
BIMSHUS APKTHUECKOTO CIPEIUHTa Ha palioH paboT W KpymHOMaciTabHOe - JJs TIOMCKa
MEPCIICKTUBHBIX HE(PTETa30HOCHBIX MECTOPOXICHUH M POCCHITHBIX MECTOPOXKICHHUM, a TakKe
CO3/]aHUE TIOJHOCTHIO WJIM YacCTHYHO aBToMmaTuzupoBaHHOro I1O ams onpeneneHusi CABUTOBBIX
TEKTOHUYECKUX HAIMPSIKESHUH.

Asmop svipadicaem UCKpeHHIO0 OaazodapHocmob 3a nomowp 6 pabome Cum Jluouu Anopeesne
(UD3 PAH), Cyxanoeoii Tamvsne Braoumuposne (MI'Y), Monuanosy Anexceiro Bopucosuuy (MI'Y),
3aiiyesy Braoumupy Anexcanoposuuy (MI'Y), Mapununy Aumony Bumanvesuuy (M®3 PAH), Bondapio
Heany Braoumuposuuy (UDP3 PAH), Tonybesy Cepeeio KOpvesuuy (@I'VII I[[HUI'PH), Opnosy
Muxauny Buxmopoeuuy (@I'VII [[HUT'PH).
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CPABHEHUE CBOMCTB XUMUYECKOI 1 TEPMOOCTATOYHOM
HAMATHUYEHHOCTEM HA PA3JIMYHBIX CTAJIUSX OKUCJIEHUA
TUTAHOMAI'HETUTA

I'pauee Poman Anexcanopoeuu (cmyo.), Llenebposckuii Anexceii Huxonaesuy®
Quszuueckutl paxyromem MI'Y um. M. B. Jlomonocosa
rushtoday@yandex.ru
(vemmuotit 0oxnaod)

Llenpi0 HACTOAIIETO HCCIENOBaHUS SBIsUIOCH cpaBHeHue cBoiictB CRM um TRM Ha
pa3IMYHBIX CTaIUAX OKUCIeHHs TUTaHoMarHetuta (TM) npu 1abopaTopHBIX HarpeBax.

CoOTBeTCTBYIOIIME HAMAarHUYEHHOCTH OBUIM 00pa3oBaHbl B XOj€ J1a00OpPaToOpHOTO
MOJICIIUPOBaHus: 00pa3ipl 6a3anbToB KpacHoro mops Ne72-2, 72-4 ¢ temneparypamu Kropu
T, = (220-265) °C omkuranuce npu temreparypax 1 = (290-535) °C, T.e. BbllIe TeMIepaTypbl
Kropu ucxomnoit ¢aser B Teuenue t=(4.5-110) 4. B Bo3ayxe, B C1abOM MarHHTHOM ITOJIE
H =0.1 mT. CoryiacHO peHTTeHOCIICKTPAIbHOMY MUKpOaHaIu3y cojepxkanue T1 B TM 3epHax
obpasioB B NRM coctosiHuu BapbupoBasioch B npejenax 6.8 - 7.5 Bec. % (00p. Ne72-4), 6.9 -
8.38 Bec. %. (00p. Ne72-2). B pe3ynbrare oT:KUIra 00pa3oBbIBAJIaCh HOBasi MarHuTHas Qaza ¢
T.=(400-550) °C, ob6manmatomas CRM.  IlodydeHHbIC  COCTOSHHS  HCCJIEIOBAIUCH
COBPEMEHHBIMA MarHUTOMHUHEPAIOTUYECKUMHA METOAAMHU. PEHTreHOCTPYKTYpHBIH —aHam3
obpasua Ne72-4 mokasan yMeHbIIEHHE MOCTOSHHON pemeTkn ¢ a = 8.4545 A (cocrosmue
NRM) 10 a=84169A (mocme omkura Tom,=350°C t=110w4ac.). Pesynbrarsl
MIPOCBEUMBAIONICH 3JCKTPOHHOW MHKpPOCKONUU 00p. Ne72-4 He TO03BOJMIN  BBIICIHUTH
HEOJJHOPOAHOCTH AJIEMEHTHOTO COCTaBa 110 3€PHY 110 U TOCIIE OTKHTA.

V3MeHeHHe THCTEPE3UCHBIX XapaKTePUCTUK Tocie oTkura (poct otHomenus He/ He,
yMmeHbleHne oTHorreHus lis/ Ils), corimacuo kputepuio Jles, CBHACTEILCTBYET O POCTE YHUCIIA
JOMEHOB B 3€pHAaX MHUHEpaia. DKCIHEPUMEHTHI 10 pPa3MarHUYMBAHUIO TIEPEMEHHBIM IOJIEM
CRM (006p. Ne72-4) B untepBane h = (1-100) mT moka3zaiu, 4T0 MaKCUMyM KOIPLUTHBHOTO
CIIEKTpa CMEIIAeTCsl B 00JaCTh MEHBIIMX BEJIWYHMH TOJIS, YTO COTJIACYeTCS C YMCHBIICHHEM
KODPIUTHBHBIA CHIIBI C POCTOM BPEMEHH OTXKHTA.

B xone mpoBeneHus skcnepuMeHTOB Tenbe Npu Temreparypax HUXKE 1omy OBLIO
obnapyxeno paspymenane CRM wHa 7-10%. BpaBHHYTO NpeANoNoKEHUE, YTO TaKoe
MOBEJICHNE HAMAarHMYEHHOCTH CBS3aHO C MHOTOJIOMEHHBIM cocTosiHuEM TM 3epeH, KoTopoe
MPUBOANT K HECOBMAJEHHUIO TEMIEpaTyp OJIOKMPOBAHUS W Pa30JOKMPOBAHUS MAarHHTHBIX
MOMEHTOB JIOMEHOB. BeposiTHO, 3TUM MOXHO OOBSCHHUTH 3aBBHIIIEHHE PACUETHOTO 3HAYCHMS
nonst (o 30%), momyuernnoe mo CRM + pTRM B temnepaTypHOM HHTEpBaie HUXKE T ypye, TIO
CpaBHEHHUIO ¢ mosieM odpazoBanusa pTRM. Bennuuna xe mosns, onpenenennoro no CRM Beiime
T'ymx OKA3BIBACTCS 3aHM)KEHHOW B JIBa-TPHU pa3a. DKCIIEPHUMEHTHI TAaKXKe TTOKa3ajH, YTO KPHUBBIC
tepmopazMarununBanus CRM u TRM, wusmepeHHble Ipu MNOBBIMIEHHBIX TeMIEpaTypax
T > Ty, OKa3BIBAIOTCS BECbMA OJIM3KH, OJJHAKO C YBEIMYCHUEM BPEMEHH OT)KUTA KOPPEISIUS
MeX Iy KpuBbIMH yMeHblaetcsi. PazmaranunBanne CRM u pTRM (500 - 350°C) nepeMeHHbIM
MOJIEM TIOKA3aJl0, YTO KOIPIMTUBHBIC CHEKTPHI OTIMYAIOTCS HE3HAYHUTENHBHO, & MaKCHUMYyMBI
COBIIA/IAIOT.

Paboma evinonnena npu gpunarcosoii noooepsicke PODOU (epaum 16-05-00144a)
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N3YUYEHUE ITEPCIIEKTUBHOCTHU ITPUMEHEHUA IIETPOMATHUTHBIX JTAHHBIX
JJIA PEKOHCTPYKIIWH ITAJIEOKJIMMATA HA ITPUMEPE TAKBIPHBIX
OTJIOXKEHNU 3ATTIAJHOI'O TYPKMEHUCTAHA

Heemapeea Enena bopucosna
acn., 8e0. umdic., Jlabopamopus enaénozo ceomacHummno20 nois u nempomachemusma (105)
UD3 PAH
Elen.degtyarev@gmail.com
(vemmuotit 0oxnaod)

Llenpto  maHHOTO  HCCIENOBaHUS  SIBJISETCS  BBIICHEHME  IEPCIEKTUBHOCTH
IIETPOMAarHUTHBIX XapaKTEPUCTHK OCAaJOYHBIX pa3pe30B Ml BOCCTAHOBJICHHS HCTOPHUU
W3MEHEHUsl KJIMMaTa Ha MpUMepe TakbIpHbIX oTinoxeHui CpenHeil Asum (TypkmeHucraH) B
TE€YECHUE TOCIENAHUX ThICSIYEICTHH. M3MeHenus kiMMara MOryT NPUBOAMTH K U3MEHEHUSM B
MarHMTHBIX CBOMCTBaxX M3ydyaeMoro marepuaia. B mocnenHue aecsTHiIeTUS IETPOMarHUTHBIE
METOAbI MoKazaau ceds 3((EeKTUBHBIM MHCTPYMEHTOM [UIS aHalu3a MpoOJieM, CBS3aHHBIX C
M3MEHEHHEM KJIMMaTa M OKpyXaromien cpesr [1].

OnnuMm u3 Hanbonee 0OEIIAIOLIMX METOAOB UCCIEAOBAaHUM, MPH 3TOM, MPEICTABISAETCS
METOJ] HW3YYEHHUS DBOJIOLNUM KOIPLUUTHUBHBIX CHEKTPOB U pa3felieHuEe MEeTPOMarHUTHOTO
CHTHaJIa Ha COCTaBHbIE YACTH, OTBEYAIOLIUE PA3IUYHBIM (EpPPOMArHUTHBIM KOMIIOHEHTaM, U
MIPOCIE)KUBAHUE OTHOCUTENIBHOM pOJIM O3TUX KOMIIOHEHT Ha TMPOTSKEHUM BPEMEHU
(bOopMHPOBaHUSI HUCCIIEAYEMbIX pa3pe30B B KOHTEKCTE KIMMATHYeCKHX wu3MeHeHuit [1,2].
HenocpeacTBeHHBIM JAOMOJIHEHUEM 3TOTO METO/1A SBJISETCS MPOCIIEKUBAHUE IBOIIOLUHU APYTHX
NETPOMAarHUTHBIX MapaMeTpoB (HaIpuUMep, pa3JIudHbIX BUI0B MarHUTHOW BOCIIPUMMYHUBOCTH)
BJIOJIb PA3pE30B.

Hccnenyemblif  00beKT mpeAcTaBiasieT co0OM MATHUMETPOBYIO TOJILY TaKbIPHBIX
OTJIOKEHWH TIO3HETO TOoJIoNeHa 3amagHoi TypKMEHWH, ONnpoOOBaHHBIX HAMH B paiioHe
Hanarunckoro kopuzaopa (mpearopre Komernara, TypkmeHus). YHUKaIbHOW OCOOCHHOCTBIO
3TOrO paspesa SIBIETCS HaJIMYUe B HEM TOJOBON CIOUCTOCTH (BapB), KOTOPBIN MO3BOJIAIOT C
BBICOKOI1 CTEIICHBIO YBEPEHHOCTH JaTHPOBATh €ro pa3inyHble cTparurpaduueckue yposau [3].
[Ipeamonaraemsrii Bo3pact 00beKTa Hauboiee APEBHUX ONMPOOOBAHHBIX YPOBHEH, 1O JaHHBIM
poBeJicHHOro aHanmu3a BapB cocrasiasger ~5000 ner. Ilomydensr mepsbie mannbie OCJI-
JaTUpPOBaHUS JUIsl BBIOOPKHM oOpa3ioB. OHM MO3BOJSIOT YTOYHUTH BpeMs (HOpMHUPOBAHUS
paspesa, a TakKe NOATBEPAUTH JTaHHBIE BAPBOXPOHOJIOTHH.

BoinonHeHs! mepBUYHBIE [MalEOMAarHUTHBIE U3MepeHusi oOpasuoB. [lo aHamuzy
NETPOMAarHUTHBIX KPHUBBIX CTAOMJIBHO BBLIEIAIOTCS JiB€ (DeppOMAarHUTHbIE KOMIIOHEHTHI.
Onpenenexn BKJIaJ NapaMarHUTOW U (eppOMarHUTHOM BOCIHPHUMMYKBOCTH B OOLIUI CHUTHAI
BIOJb. AHaJHM3 3TOr0 pa3/eieHUs OTpaXkaeT U3MEHEHHUs NMpHBHOCAa MaTepuana, oOpa3oBaHME
ayTUreHHbIX MuHepasoB. [lo BapuaTMBHOCTM BOCHPUUMYMBOCTH MAarHUTHBIX KOMIIOHEHT
ClIeJIaHbl MPEAINONOKEHUS 00 YCIOBHUIX OCAJKOHAKOIUICHHS, a TAKXKE MPOCIIEKEHA KOPPEISALHS
METPOMAarHUTHBIX XapaKTEpUCTUK OOpa3loB C BapBOBOMl XpoHosnoruei paspesa. [lpu
COIIOCTABJICHUH BCEX METPOMArHUTHBIX JAHHBIX C XPOHOJIOTMEN M I€0JIOTUEN pa3pe3a CleIaHbl
MIpe/IBapUTENbHbIE O KIMMAaTHUECKUX YCIOBUSAX B MOMEHT (POPMUPOBAHMS pazpesa.

Paboma evinonrnena npu noodepoicke PODU (zpanm Ne 18-35-0059\18)
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2. Kocapesa JI.P. u Op. Paznenenue ¢eppoMarHUTHBIX KOMIIOHEHT Ha OCHOBE aHalli3a IeTellb
rucTepe3rca oCTaTOYHON HamaramdeHHocTy // @usuka 3emim. 2015. NoS. c. 80-99

3. Tpybuxun B.M. llaneoMarHeTusM M XPOHOJOTHS KIMMAaTHUYECKHUX COOBITMH MO3JHEr0 TOJIOIeHa
3anagHoit Typkmenuu // ['€0XpoHOIOTHS YeTBEPTUUHOTO Meprosa. Te3nuchl JOKIal0B BCECOIO3HOTO
coBemanus, 1989. - c. 66
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NCCJIETOBAHUE CEPICMICI‘{ECKI/IX JIMHEMHBIX KOJIEBAHUI
10 JAHHBIM 'EO®M3NYECKO OBCEPBATOPUU «BHPIOJIEBO» N®3 PAH

Hemuokoea Anacmacus Hukonaeena
H.c., Jlabopamopus epasuunepyuanvrvix uzmeperuii (601)
HUD3 PAH
demidkovaa@gmail.com
(yemmuuwuii 0oxnao)

HaGmonenus 3a ceiicmudeckuM (onom B ['eodusuueckorr obcepBaropuun (I'O)
«bupronéso» NP3 PAH Benyrcs ¢ 1980 rona. Peszynbratel uccnenoanuit 80-x u 90-x rogos
MIOKa3aJi, YTO AMILTUTYJHO-BPEMEHHbIE XapaKTEPUCTUKN CEMCMUYECKOTO IIIyMa TEXHOTEHHOTO
IIPOUCXOXACHNS Ha MPOTSDKEHUU JBAJLATH JIET HE U3MEHSIUCh. Takxke ObUIO ITOKa3aHO, YTo
MErarnojic OKa3blBaeT BIMSHHUE HA MapaMeTpPbl CEHCMHUYECKUX HIYMOB B OCHOBHOM B MOJIOCE
gactoT oT |1 10 5 I'u, a uX ypoBeHb 3aBUCHUT OT BpeMeHM CyTOK. B HacTosmee Bpems B ['O
«bupronéBo», koropas pacrnonaraercss Ha pacctosHun 1 kM ot MKAJ[ B moc. M3maiinoso
MocKOBCKO# 00J1acTH, BeTyTCsl peKUMHBIE ceiicMuyeckue HaOmonenus B quanazone 0,01...20
I'u. U3mepenust muHEHHBIX KOIeOaHUI OCYIIECTBIAIOTCS HA IPaBUMETPHUYECKOM MOCTAMEHTE -
B I0JBaje TPEXKOMIIOHEHTHbIM celicmonpuémMuukom TC-3.1, u B yJIMYHOM MaBUJIIBOHE -
cericmomerpom CM-3 B auamazone 0,5...30 ' ¢ wacroroii ompoca 100 I'u. C 2017 rona
TeKylMe JaHHble coOuparorcs Ha cepBepe MD3 PAH u umeroT BbIXOJ B MHTEpPHET IS
OIepaTUBHOrO MCIIOJIB30BaHMs moTpeouTessmMu http://data.ifz.ru/dashboard/db/seismostantsiia-
go-ifz-ran-biriulevo. KoporkonepuomHas TpeXKOMIIOHEHTHAsI CEHCMOCTAHIIUSI YCTAHOBIICHA B
MaBWJIbOHE ¢ TpaBUMeTpuueckuM 3HakoM ['YT'K Nel627.

N3ydyeHne XapakTEepUCTUK CEMCMMUYECKHMX IIYMOB W HUX JUHAMHKU HEOOXOAUMO JUIs
oTpesieNieHUs] MOPOTOBOM UyBCTBUTEILHOCTH allapaTypbl B TOYHBIX HAYYHBIX IKCIEPUMEHTAX,
a B MPOU3BOJACTBE — ISl CO3/IaHUSl IPELHU3HMOHHOM KOHTPOJBHOW ammaparypbl, a TaKXKe Kak
CHUTHAJI, Hecyuii nH(opMmanuio o reopusudeckoit cpene. [1, 2]

B mnponomxenue paboT IO MCCIEAOBAHUIO CEHCMUYECKOrO IIymMa B OKPECTHOCTH
MOCKOBCKOTO MeErarmoJjuca B JaHHOM HCCIEIOBaHUU MPOAHAIM3UPOBAHBI JTAHHBIE U3MEPEHUI
JUHENHBIX KoNeOaHU BEPTHUKAIBbHOM COCTaBISAIOUIEN 3a MociHeAHHe Trojabl. Pe3ynbTarhbl
MIOATBEPANIIN CYILIECTBOBAHUE 3aBUCUMOCTH YPOBHS CEHCMUYECKOIO IIyMa OT BPEMEHH CYTOK,
KOTOpasi MpOCIeXHUBAeTCsl uid Bcex BpeMeH roja. ComocTaBieHHE CpPEIHEKBAIPATUYHOTO
OTKJIOHEHUS] ~ aMIUIMTYJbl ~ MHUKPOKOJIEOAaHMH  TMOATBEPAWIO  HAJUYUME  CE30HHBIX
3aKoHOMepHocTel. ccnenoBaHHble 3aBUCHMOCTH OLIEHEHbI KaYECTBEHHO U KOJIMYECTBEHHO.

Cnucok numepamypol:
1. Bonocos C.I., Kopudamun B.E., Ocuxa B.HU., [luenunyeé B.A. Pe3ynbraThl wuCCICIOBaHUIA
ceiicMuueckoro Qona B reodusmuyeckoil oocepBaropun «buproneso» U3 PAH // ®usuka 3emun.
2001. Ne2. C.93-100.
2. Kopuoanun B.E., Kysemuna H.B., Ocuxa B.U., Ilonos E.U., Toxmarxos B.A. CelicMU4E€CKHE IIyMbI
nHaycTpuanbHoro ropoaa // Jloknanet AH CCCP. 1985. T. 280. Ne5. C.1094-1097.
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OIPEAEJIEHUE 3ATYXAHUA YJIbTPASBYKOBBIX BOJIH B HUWJIMHAPUYECKHX
OBPA3LAX I'OPHBIX ITOPOJ] METOOM CIIEKTPAJIbHBIX OTHOILIEHNHN

Ezopoeé Huxonaii Anexcanoposuu
unonc., L{enmp nempoghusuneckux u eeomexanuyeckux ucciedosanuti O3 PAH
nikolay.egorov@ifz.ru
(vemmuotit 0oxnaod)

Kpome ckopocteii pacmpocTpaHeHHs YOPYTHMX BOJH, KOTOPBIMU —OMpeesercs
KMHEMAaTHKa BOJH, B&KHBIM CEHCMUYECKUM CBOMCTBOM T'OPHBIX MOPOJ SBJISIETCA 3aTyXaHUE B
HUX CEHCMUYECKOW SHEPIrHH, KOTOpas OmpeaesisieT TUHAMUYECKHE XapaKTePUCTUKH BOJH, U
MIPEK/IE BCEr0 MX MHTEHCUBHOCTb U JAIBHOCTh PAcIpOCTpaHEeHMsI. 3aTyXaHUue MPOUCXOIUT U3~
3a psga npuyuH. OCHOBHBIMM U3 HHUX SBISIIOTCA: T'€OMETPUYECKOE PACXOXKJICHHE
yIIBTPa3BYKOBOU BOJIHBI, paccessHuEe Ha HEOAHOPOJHOCTSAX CPEebl U MOTJIONIEHHUE.

Brinonnena cepus UCMBITAHUNA TT0 MHOTOYPOBHEBOMY YJIbTPAa3BYKOBOMY CKAaHHPOBAHUIO
[1] oOpa3ioB ropHbIX MOPOA PA3IMYHOIO JUTOJIOTHIECKOro cocTaBa. Mcmonb30BaHbl TaTUUKH
¢ cooctBennon yactoror 1 MI'tu 5 MI'L.

C noMompbr0 METO/Aa CHEKTPAIBbHBIX OTHOIICHWM [2] paccuuTaH AEKPEMEHT 3aTyXaHUs
MPOJIOJIBHBIX BOJH C TMPUMEHEHHEM CIIaXUBAOIMMX (QYHKIUNA XeMmMMHuHTa, XEHHUHTA,
baptnerra, Kappe, Jlannaca-I'aycca 1 HopMUpOBaHHBIM TPSIMOYTOJILHBIM OKHOM. [IpoBeneHo
CpaBHEHHUE PE3YJIbTATOB BEJIMYUHBI IMOJYYEHHOTO JEKPEMEHTa 3aTyXaHUs B 3aBUCUMOCTH OT
COOCTBEHHOM 4YacTOThl CHUTHAlIa, BHIOOpa CriIaXUBarollell (QyHKUMHW W MIMPUHBI PACYETHOTO
OKHa.

Cnucok numepamypol:

1. Tuxoyxui C.A., @oxun U B., bawox U O., benobopooos J.E., bepesuna U.A., I'agpyposa /[.P.,
Iyouna H.B., Kpacnosa M.A., Kopocm /[.B., Maxaposa A.A., Ilamonun A.B., Ilonomapes A.B.,
Xamuoyniun P.A., lenvmosuy B.A. KomiekcHble taboparopHsie uccienopanns kepHa B LTI D3
PAH // Hayka u Texnonorudeckue pazpadorku. 2017. T.96. Ne 2. C.17-32

2. Spectral analysis in geophysics. Developments in Solid Earth Geophysics (ed.: Bath M.). Vol.7.
Elsevier Science Publishing Co., 1974.
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BJIMAHUE PEJIBED®A HA PE3VJIBTATHI MI/IKPOCEI\/JICMI/IUIECISOFO
3O0HINPOBAHUA U YUET BbI3BAHHBIX UM UCKAKEHHNHA

Kocmkoe Pychan Anexcanoposuuy
K.¢Qh.-M.H., H.C., Jlabopamopus ¢hynOamenmanvbHbix npobiem 3K0102ULecKoll 2eopu3uKu
u eynkanonozuu (703) U3 PAH
shageraxcom@yandex.ru
(vemmuotit 0oxknaod)

Paspaborannsii B M®3 PAH wmeroq MukpoceiicMuueckoro 3oHIupoBanus [1],
OCHOBBIBAIOIINICS Ha aHAIM3E aMIUIMTYAHBIX BapHalii MUKPOCCHCMHUYECKOTO OIS, XOPOLIO
3apeKOMEHI0BaJl ce0si B MHOTOYMCICHHBIX HATYpHBIX HCCICIOBaHHAX, Hampumep, [2, 3] u
NPOJIOJDKACT COBEpIICHCTBOBaThCA [4, 5]. B Hacrosmeil pabore ¢ MOMOILIbIO JABYMEPHOTO
YHCIICHHOTO MOJAENUpPOBaHMA [6] MOKa3aHO, YTO Aake HEOOJBLIOH IO CPaBHEHHMIO C JIMHOU
30HIUPYIOMIEH BOJHBI penbed MOXKET BHOCHUTH 3aMETHBIE MCKaXEHUS B IIOIydacMble
pe3yNbTaThl, U B psj€ CIy4acB A3TH OMIMOKM CTAHOBSTCS NPUHIMIHAIBHBIMA — HEBEPHO
OIpeNessIeTCSl TUI M TEOMETPHsl KOHTPACTHBIX BKJIIOYEHUH. [Ipe/uiosKeHHBI alropuTM
MOIPABKU Ha penbed) MO3BOJISIET B IMHEHHOM MPUOIVKEHUN UCKITIOUYUATh 3TH HETOYHOCTH.

Paboma svinonnena npu noooepoicke PH® (npoexm Ne 17-77-10162)

Cnucok aumepamypel:

1. I'opbamuxos A.B. Ilatent PD Ne 2271554. bronmnetens nzobperernid. 2006. Ne 7.

2. Jluxooees JI.B., Ilyoapos 3.U., Kocmkxoe P.A., Ilpecnos /[.A., Honos C.M., [anunoe K.b.
HccnenoBanue TIyOMHHOTO CTPOEHHMS BYJNKaHa OIbOPYC METOAOM MHKPOCEHCMHYECKOIO
3oHIupoBanus // Bynkanonorus u ceticmonorus. 2017. Ne 6. C. 28-32.

3. Topbenxo B.U., )Kocmrxoe P.A., Jluxooees JI.B., Ilpecnos J[.A., Cobucesuu A.JI. Bompochl
MPUMEHUMOCTH MOJICKYJISIPHO-3JIEKTPOHHBIX CEHCMOIPHEMHHUKOB B MACCUBHOW ceilicMopa3Be/Ke Ha
npuMepe U3yueHHs IyOMHHOTro cTpoeHus: Kamykckoil KONbIEBOM CTPYKTYpHI IO JAaHHBIM aHAU3a
NOBEPXHOCTHBIX BOJH // CeicMuueckue nmpubopsl. 2016. T. 52. Ne 3. C. 5-19.

4. I'opbamuxos A.B., L[yxanos A.A. MonenupoBanue BoiH Panes BOMM3M paccenBarOIUX CKOPOCTHBIX
HeoHopoaHOCTel. MccnenoBanne BO3MOKHOCTEH METOa MHKPOCEHCMHYECKOro 30HIupoBanus //
Ousuka 3emmu. 2011. Ne 4. C. 96-112.

5. Kocmrxos P.A., Ilpecnos J[.A., Cobucesuu A.JI. Pa3Butue MeTola MHUKPOCEHCMHUYECKOTO
sonauposanus // Bectauk KPAYHII,. Cepust «Hayku o 3emie». 2015, T. 2. Ne 26. C. 11-19.

6. COMSOL Multiphysics 5.3a. JIutensust Ne 960034 1.
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OIIBIT [TIPUMEHEHU I UCKYCCTBEHHOI HEMPOHHOM CETU JUISI AHAJIU3A
KAPOTAXHBIX JJAHHBIX

3axapoe Onez Bnaoumuposuu (6eo.unoxc.), /Iyouns H. B
Jlabopamopus ¢hynoamenmanvHulx npobiem Heghmeeaz08ou 2e0PU3UKU U 2e0PUULECKO20
monumopunea (202) UdO3 PAH
Oleg_zv@list.ru ; Dubinya.NV@gmail.com
(yemmuuwuii 0oxnao)

PaGota  mocBsllleHa ~ NPUMEHEHUIO  Pa3pabOTaHHOIO  AJIrOPUTMA  MCIOJIb30BAHUSA
HCKYCCTBEHHON HEHPOHHOW CETH JUISl aHAJIN3a KapOTa)KHBIX JAHHBIX C LIETbIO BBISBICHHS KPUBBIX,
B HauOOJBIIECH CTETEHH BIMAIONIMX HA MEXaHMYECKHE CBOWCTBA TOPHBIX MOPOJ (JHHAMHUYECKUE
yIOpyTrue MOAYJIH, IMPOYHOCTHBIE CBOMCTBA), a TaKKe Ha IMOpoBoe aasieHue. llpencrasienHo
ONMCAaHHE PACUYETHBIX NEWCTBUM aIrOpUTMa HCKYCCTBEHHOW HeWpoHHON ceTu. [lokaszano, 4To
HCKYCCTBEHHbIC HEHPOHHBIE CETH Ojaromaps CBOMM BO3MOXHOCTSM JIE€HCTBUTEIBHO MOTYT OBITH
KCIIOJIb30BaHbI IJIsl PEIICHUS 3a1a4, CBA3aHHBIX C HHTEpIIpEeTaluell CKBaXKUHHBIX JaHHBIX.

[Tone3HOCTh HMCKYCCTBEHHBIX HEHPOHHBIX CeTell OOBSCHAETCS HMX CIOCOOHOCTBHIO
oOpabateiBaTh OoyblION 00BEM [aHHBIX, paboTaTh C HEJIMHEHHBIMA  B3aUMOCBSI3SIMHU,
MPHUCTIOCAOIUBATHCS K U3MEHSAIOIIMMCS YCIOBUSAM, 00001math u ap. [Ipu 3ToM caMbiM Ba)KHBIM HX
CBOMCTBOM SIBJISIETCS CIOCOOHOCTh OOydYaThCS HAa pPAa3HBIX BXOJHBIX JIAHHBIX U B pe3yJIbTaTe
OOy4YeHHsl TOBBIIIATH CBOIO TMPOU3BOAMUTENBHOCTH [1]. ITloBBIIEHHE TPOU3BOIUTEIHHOCTH
MPOUCXOAUT CO BPEMEHEM B COOTBETCTBUM C oONpeAenéHHbIMU mnpaBuwiamMu. OOyudeHue
HUCKYCCTBEHHOM HEHPOHHOM CEeTHM MPOUCXOAMT TOCPEACTBOM HMHTEPAKTHBHOIO Ipolecca
KOPPEKTHPOBKH CHHANTUYECKUX BECOB U MOPOTrOB. JTO 0OyueHHE MPOBOAUTCS O TEX IOp, MOKa
W3MEHEHUsI CHHANTHYECKMX BECOB HE CTAaHYT HE3HAUMTENbHBIMU [2], a BenuyMHAa OMHMOKKA He
CBENETCS K HYIIO.

[Ipu BbIONTHEHUH pacy€ToB B JaHHOM pabOTe B KAyeCTBE BXOJHBIX JAHHBIX OBLIH
MCIOJIb30BaHbl KAPOTAXKHBIE KPUBBIE. YTOOBI HACTPOUTH BXO/IHBIE TaHHBIE JJI1 KOPPEKTHOU paboThI
HCKYCCTBEHHOM HEHpPOHHOW CeTH MOTpeOOBaJIOCh 3 WUTEpalMu: B pe3ysibTaTe CeTh ONEpHpoBala
BXOJHBIMH JITaHHBIMHA [0 BCEMY HHTEpBaJly TIyOWH C MOMOIIBIO MOJCTPOCHHBIX BecoB. Ilo
3HAYECHUSIM OOHOBJIEHHBIX BECOB OBUIM BBISIBIICHBI T€ KPHBBIE, KOTOPHIE HAPSMYIO WIH KOCBEHHO
BIIUSIIOT Ha 3TU MapaMeTPhI.

Anroput™ ObUT YCHIEIITHO TPUMEHEH 1711 BBISIBICHUS KAPOTaXXHBIX KPUBBIX, HANOOJIEE CHIIHLHO
BiustomMX Ha kKoa(p¢uuuent Ilyaccona. B pesynbraTe MCHOnb30BaHMs JTaHHOW HMCKYCCTBEHHOMU
HEHUPOHHOW CEeTH JJIs BBINOJIHEHUS AaHAJNOTMYHOM 3amaun Juist mMoayns FOHra, mpo4yHOCTH Ha
OJTHOOCHO€ CKaTHe, yIJla BHYTPEHHETO TPEHHs ¥ IOPOBOTO JIaBJIECHUS ObUIO YCTAHOBJIEHO, YTO IS
KaX/10T0 MapaMeTpa HeoOXouMa OTAEIbHas, «CBOSH MOJIEIb, TOCKOJIbKY BEJIMYMHA OLIMOOK CeTH,
paspabotannoit s ko3pdunmenta [Tyaccona m mpuMeHEHHOH 715 TOMCKA KPUBBIX, BIUSIONIUX HA
Jpyrod HCKOMBIH TapaMmeTp, MMEIOLINH OTIMYHBIN [IUara3oH [JaHHbBIX, OblIa OTPOMHON U C
YBEJMYEHUEM UTEPALMi MPAKTUUECKH HE U3MEHSIIACH.

Pesynbrarel pa®oThl MOTrYT OBITH HCHOJB30BaHbl JJIsi CO3JaHMs airopuTMa aHaiusa
KApOTaXXHBIX KPUBBIX C LEIbI0 PEUIEHUS NPAKTHMYECKH BAXKHBIX 3a]a4, BO3HHUKAIOUIMX MpU
pa3paboTKe U OCBOCHUH YTIIEBOJOPOIHBIX MECTOPOKICHUH, B YACTHOCTU ISl MIPOTHO3MPOBAHUS
OCIIO’)KHEHUI U aBapHil BO BpeMst OypeHHs CKBaXHH.

Cnucox numepamypot:
1. Xavixun, Caiimon HelipoHHBIE ceTH: TONHBIN Kypc, 2-¢ u3nanue. (Ilep. ¢ anri.) M.: U3narenbckuit
oM «Bubsmcey, 2006. — 89 c.
2. lyer R., Menon V., Buice M., Koch C., Mihalas S. The Influence of Synaptic Weight Distribution on
Neuronal Population Dynamics // PLoS Comput Biol. 2013. Vol. 9 (10) e1003248.
https://doi.org/10.1371/journal.pcbi.1003248

40


mailto:Oleg_zv@list.ru
mailto:Dubinya.NV@gmail.com

CHUCTEMA VIIPABJIEHWA HEHTPOM AI'PEI' AT JAHHBIX N®3 PAH

Heanoe Cmanucnae /Imumpuesuu (n.c., x.m.n.), Anewun U.M., Xonookos K.U., Ilepedepur @.B.
Jlabopamopus ceoungpopmamuxu (501) U3 PAH
fOma@ifz.ru

(yemmwuii 0oxnao)

Ha ceropnsimiaunii aeHp neHtp arperanuu ganHeix M®3 PAH cobupaer m myOnukyeT
JAHHBIE CEWCMOCTAaHIIMA Ha JKcnepuMeHTanbHOW Oaze HM®D3 PAH B reodusndeckoit
obcepBaropun «bupronéoy», B Koopaunanuonno-nporaoctaudeckom mentpe D3 PAH B moc.
Mocpentren; komiuiekca jgedpopmomerpoB u  HakiaoHomepoB CHMK  «Crpax» [1],
Haksionomepo HII [2], ycranoBineHHbIX B 3manun M®3; 6azoBeix cranmuit GNSS. Kpome
atoro, L{eHTp ocylecTBIsSET peTPAHCISIIUIO TaHHBIX clyTHUKA DiekTpo-JI No2 mo mpotokony
SeedLink [3]. Ilmanupyercs MOAKIIOUEHHE €Ille HECKOJbKHX HMCTOYHHKOB TeO(U3UUECKHX
nanHbIx. Pabora L{eHTpa cBs3aHa ¢ BHINOJHEHHEM Ha0Opa CTaHJAPTHBIX OTNEpaIuil C TaHHBIMU:
MOJIy4EHHUE 0 CETSAM OOIIETo MOJIb30BaHUsl, apXUBALUs, MyOJIUKAIUS apXUBOB U ONEPATUBHAS
nyomukarus. [lomumo 3toro, LleHTp ocCymIecTBISIeT BHU3YyalIHM3alMi0 JaHHBIX B PEAbHOM
BPEMEHHM ¥ MOHUTOPHHT TIPOIECCa UX TOTYyYSHUS ¥ COCTOSTHUS HHOPACTPYKTYPHI.

[lo mepe yBenuueHMsI KOJMYECTBAa KAHAJIOB, BCTAET 3ajjaua aBTOMATU3AllMK YIPABIEHMUs
KOH(HUrypanuen Kak ciayk0 IEeHTpa, BBHIIOJIHSIOMUX ATH ONEPAIH, TaK U YCTPOUCTB cOOpa
JAHHBIX, B YaCTHOCTH, PETUCTPATOPOB Ha 6a3e OAHOILUIATHBIX KOMITBIOTEPOB [2].

B nmabopartopuu 501 Benercs pazpaboTka eIUHON CUCTEMBI yIpaBieHHsI KOH(PUTypannei
C ucmoyib30BaHMeM WHCTpymeHTa Ansible [4]. B Heit mHdopmanms o mpoueccax cOopa u
00paboTKM JaHHBIX OydeT XpaHWUThCS LEHTpainu3oBaHO. CHCTeMa IO3BOJIUT YIPABIATH
JIOKaJbHBIMU ¥ yJAJICHHBIMH CUCTEMaMH cOOpa W Nepenayu JaHHBIX, TOCTPOSHHBIMHU Ha 0aze
nporokona SeedLink, a Takxe kondurypamnusam u 6a3el qanusix InfluxDB [5] u unctpymenTa
mouutopurra Shinken [6]. Cuctema mnpeaocTaBuUT oOmMi HHTepeEic Iss yrpaBieHHS
KaHamamMu cOopa JaHHBIX, IOBBICUT HAJEKHOCTh lLleHTpa M oOecreuuT BO3MOKHOCTD
TOPU30HTAIFHOTO MACIITAOUPOBAHHUS.

Cnucok numepamypol:

1. Hawxun EM., bazwem A.JI., Ocuxa B.U., Hosax FO.B., Cyxoe A.A. MouuTopuHT nedopMaruii kak
OCHOBa 0€30MacHOM AKCIUTyaTalyu 34aHuil U coopyxkenuit // Mmxenepnas reonorus. 2008. Ne 3. C.
40—50.

2. Anewuun UM., Heanos CJ., Kopsieun B.H., Kyzemun FO.0., Ilepedepun @.B., Ilupoxose HU.A.,
@ammaxos E.A. OnepatuBHas nyOnukanus JaHHbIX HakiioHOMepoB cepuun HIII Ha ocHOBe mpoTOKOIIa
SeedLink // Ceticmuueckue npudopst. 2017. T. 53. Ne 3. C. 31-41.

3. IRIS: SeedLink // IRIS, 2017. URL.: http://ds.iris.edu/ds/nodes/dmc/services/seedlink/ [amexTpoHHbII
pecypc] (nata obpamenus: 09.04.2018).

4. Hall D. Ansible Configuration Management. (Second Edition). Birmingham, UK: Packt Publishing,
2015.-122 p.

5.InfluxDB:Introduction //InfluxData,2017.URL:https://docs.influxdata.com/influxdb/v1.5/introduction/
[anexTponHsbIit pecype] (mata obparienus: 05.04.2017).

6.Shinken’s_documentation 1 SAS_SHINKEN_Solutions, 2014. URL:
http://shinken.readthedocs.io/en/latest/ [anexkrponnstit pecypc] (mata obparenus: 05.04.2017).
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METO/bI ITOJIYHEHUA NCXOAHBIX AKCEJIEPOTPAMM
TP OUEHKE CEMCMHWYECKOMUN OITACHOCTHU

Hnozemyes Maxcum Anexcanopoeuy
maeucmpanm 1 2.0., Qusuuecxuii paxynomem MI'Y um. M.B. Jlomonocosa
ma.inozemtcev@physics.msu.ru
(vemmuotit 0oxknaod)

Pacyer yckopenuil NIBIKEHHUS TpyHTa Ha CBOOOJHOW MOBEPXHOCTH (aKCEIepOrpamm),
BBI3BAHHOTO  CEHCMHYECKHM  BO3JCHCTBHEM, SBISIETCS  O0S3aTelNbHBIM IPH  OLICHKE
CEMCMHYECKOHN OMAaCHOCTH TUIONIAIOK IO CTPOUTEIBCTBO 0CO00 OTBETCTBEHHBIX 0OBEKTOB. B
oluieM ciydyae HE0OXOJUMO ONpPENeIUTh U3MEHEHHUE MapaMeTPOB HCXOJHOTO CEHCMHUYECKOTO
BO3JICHCTBUS, BBI3BAHHOE BIMAHMEM TIPYHTOBOM Tommu. FcxomHoe — BO3nelcTBHE
pacCUMTBIBAETCS HAa OCHOBE YPAaBHEHHUM OKHUJIAEMOIO JIBH)KEHMSI TPYHTa ISl OTAEIIbHBIX
CIEKTPAJIBHBIX IEPUOIOB, BCIEACTBHE YETO €r0 MOXHO ONKCATh CHEKTPOM peakuuu. Taxoi
CIEKTpP, PACCUUTAHHBIN JJI1 CKaJbHOTO OCHOBAHHUS, CO CKOPOCTBHIO MOMEPEUYHbIX BOJIH VS30 HE
menee 700 m/c, Ha3pIBAIOT 1eNeBbIM. Jlisi pacdyera BO3ACHCTBUI Ha MOBEPXHOCTH TPYHTOBOM
TOJILM, MEPEKPHIBAKOIICH CKAJIbHOE OCHOBAaHUE, WCIOIb3YIOT aKCEJIepOrpaMMBbl, CHEKTpP
peakuuu KOTOPBIX YJIOBJIETBOPSIET LIEJIEBOMY CIHEKTPY C YYETOM OIpPEIEICHHOro Habopa
TpeboBanuii. [l cTaTUCTUYECKON 00ECIeUeHHOCTH PAaCUYeTHBIX BO3JIEHCTBUI TpeOyercs, Kak
MIPaBUJIO, ONIPEIETICHHOE KOJTMYECTBO (aHCaMOIIb) UCXOIHBIX aKCEIePOrpaMM.

B nmanHoili paboTe HCMONb30BaHbI ABAa METO/AA MOCTPOCHHS UCXOAHBIX aKceIeporpamm —
MacmTabupoBaHHE AMIUIMTY]l €CTECTBEHHBIX 3alHMCEd C COXpAaHEHHEM HCXOMHOTO (ha3oBOTO
CIIEKTpa Ha OCHOBE BeliBier-aHanm3a (mporpamma RspMatchEDT), u mocrpoenue
CUHTETUYECKUX HA OCHOBE IapMOHMYECKHUX CHUTHAJIOB, aMIUIMTYJbl KOTOPBIX COOTBETCTBYIOT
L[EJIEBOMY CIIEKTPY, a (a3l 3a7ar0Tcs ciiydyailHeiM oopasom. [1o 1ByMm Habopam akceneporpamm
IIPOBEJICHbl OLICHKU BIMSHUS TPYHTOBBIX YCIOBUII Ha CEMCMHUYECKOE BO3JAEUCTBUE JUIf
YEThIPEX CEHCMOI€OJOTHUECKUX MOJIENEH, Kaxaas U3 KOTOPBIX XapaKTEePU3yeT ONpeIeIeHHbII
THUI TEOJIOTUYECKUX YCIOBUN (POPMUPOBaHUS 0CATOYHOTO 4exia. B pesynbraTe cienaH BHIBOX
0 1e7ecOo00pa3HOCTH NPUMEHEHUS JABYX IOAXOJOB B TPOIECCE OIEHKU CEeHCMUYECKOU
OTIACHOCTH, WJIM K€ MOXHO OTPaHUYUTHCS IPUMEHEHUEM OJJTHOTO U3 HUX.

Cnucox numepamypel:

1. Acevedo Jaramillo A.B. Seismological criteria for selecting and scaling real accelerograms for use
in engineering analysis and design. Dissertation for the Master Degree in Earthqueke Engineering
European School of advanced studies in reduction of seismic risk «Rose School» - 182 p.

2.  Mukherjee S., Gupta V.K. Wavelet-based generation of spectrum-compatible time-histories // Soil
Dynamics and Earthquake Engineering. 2002. VV.22. pp.799-804.

3.  Kamununa A.B., Ammocos C.M., bvixosa B.B., Tamesocsn P.D. O NPUMEHUMOCTH CTaHIAPTHOTO
CIIEKTPa PEaKIUU JIJIs OLCHKH OXHMJIAEMBIX CEHCMHUYECKUX BO3eHCTBHI // BOmpochl MHXEHEPHOH
ceiicmonoruu. 2017. T. 44. Ne2. C. 61-74.
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AHAJIN3 CTATUCTUYECKHX HAPAMETPOB ITOTOKA COBBITUI
TEPMOAKYCTHUYECKOU SMHUCCHUN

Kasnaueee Ilasen Anexcanoposuu (u.c., K.m.m)?, Maiibyx 3.-FO A ! Ilonomapes A.B. ! CmupHos B.b. L2
bonoapenxo H.b. L2
! Jlabopamopust ¢husuru 3emnempscenuti u Heycmouuugocmu 2opuvix nopoo (301) Hd3 PAH,
2 Qusuueckuii gaxynemem MI'Y umenu M.B. Jlomonocosa
p_a_k@mail.ru
(yemmwrii 0oxnao)

Omnpenenenre mnapamMeTpoB COOBITHH TEPMUYECKH CTHUMYJIMPOBAHHON aKyCTHUECKOU
smuccun (TAD) 3arpyqHeHO BBHUIY CIOXHOCTH OPraHU3allMM IOJHOLIGHHOW CHCTEMBbI HX
nokanuu. Temmeparypsl B 30He HarpeBa 00pa3noB MoryT gocturars 1000°C, uro He mO3BOISIET
IIOMECTUTh JaTYUKU AD HENOCpeACTBEHHO BOJIM3M 00Opa3loOB. AJbTEPHATUBHBIE CHOCOOBI
JIOKalMU TPeOYyIOT CIOXKHOW TEXHWYECKOHM KOHCTPYKIMU M TPUBOIAT K CHIIBHBIM IOTEPSM
SHEPIUM MMIIYJbCOB IPU PaCHpOCTpaHEHUH 10 aAatuuka AD. B To ke BpeMs BbIBOA
aKyCTHYECKOT0 CHTHajia OT oOpaslia ¢ OJHOW WM JBYX CTOPOH BIOJIHE BO3MOXeH [1], 4ro
MO3BOJISICT IMOJIyYUTh CTaTHUCTUYECKUE IapameTpbl NoToka umnyrvecos TAD. Ilpu stoMm
BO3HHUKAET 3a/1aya OLICHKU CTaTUCTUYECKUX MapaMeTpoB MoToka codwimuti TAD.

B paGore moka3aHo, Kak BIUSET UCXOAHOE paclpenerneHue notoka codwituit TAD mo
SHEpPIrUsAM Ha pacmpeneieHue moToka wuMmmyiabcoB TAD. U3  ¢dakropoB skcrnepumeHTa
HauOoJIblIIee BIMSHUE OKa3blBae€T M3MEHEHHE IOIJIOEHHS YIPYTUX BOJIH B 00pa3lax ropHbIX
nopoxa. [lpemioxken crnoco6 oueHku b-value wucxomHoro pacnpepeneHusi COOBITHH IO
3apETUCTPUPOBAHHBIM JIaHHBIM O PACIpPEICIEHUN HUMITYJIbCOB, MCIIOJIB3YIOIIUNA aHaIN3
pacripeieieHus! IMITYJICOB B HECKOJIBKUX MOJIMANIa30HaAX aMIUTHTY/I.

Paboma evinonnena npu noooepoicke coemecmn0zco epanma PH®-DST India (epanm

PH® Ne 16-47-02003, epanm DST India Ne INT/RUS/RSF/P-13)

Cnucox numepamypot.
1. Burlini L., Vinciguerra S., Di Toro G., De Natale G., Meredith P., Burg J.-P. Seismicity preceding
volcanic eruptions: New experimental insights / Geology. 2007. V. 35 (2). p. 183-186.
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BAPUAIIUN YPOBHA BOJIbI B CKBAJXKMHAX B OBJIACTH HABEJIEHHOI
CEMCMHNYHOCTHU KONMHA-BAPHA, 3AITAITHAA MH/INA

Kapmawioe Hean Makcumosuuy
mazucmpanm 1 2.0., Qusuyecxuti paxyromem MI'Y umenu M.B.Jlomonocosa
kartashovim95@gmail.com
(vemmuotit 0oxnaod)

B pabore paccmarpuBaeTcsi HM3MEHEHHE YPOBHS BOJbl B CKBaXMHAX Kak CHOCO0
HAOJIOACHNS 32 HANPSKEHHBIM COCTOSTHHEM CEMCMOTEeHHON Cpesibl B 00JacTH BOJOXPAHUIIUII
Koitna u Bapna B 3anmagnoit Mnauu [1-3]. M3y4aeTcs m3aMeHEeHHE NMPUIMBHBIX KOMIIOHEHT B
BapuallUM YPOBHSI BOJIBI.

Ha ocHoBe comocTaBieHHs aMIUTUTYJl OCHOBHBIX NPHJIMBHBIX TapMoHUK (M2 u Ol),
OLICHEHHBIX CHEKTPAJIbHBIM METOJOM [0 BPEMEHHBIM psJiaM YPOBHEW BOJbI B CKBaXKHHAX, C
pacueTHbIMM 3HAYCHUSIMH OO0BEeMHOM nedopManuu, A CKBRKHUH IOJYYEHBl OTHOIICHHS
aMIUTUTY/l HaOJIOJCHHBIX W TEOPETUYECKHX NPWIMBHBIX BOJMH [4]. OTH KanmuOpOBOYHBIC
KO3 (QULIMEHTHI XapaKTEepU3yloT TEH30YyBCTBUTEIBLHOCTh CKBAKUH Ha MEPHOJaX BHIOPAHHBIX
MIPUJIMBHBIX BOJIH.

B pe3ynbrare paboThl ObLI0 OOHAPYKEHO:

e Cpennue 3a Bce BpeMsi HAOMIOJCHHUN KaTMOPOBOYHBIC KOA(M(GHUIIMEHTHI pa3iHyHbl IS
BOJH M2 1 Ol 1 u3MeHSI0TCs B IPOCTpaHCTBE B quamazone ot 0,3 mo 4,1 mm/nstrain.

e B ceBepHbIX CKBa)KHMHAX HE BBISBJICHBI CHCTEMAaTHYECKHE KOMIIOHEHTBHI BO BPEMEHHBIX
BapUalMAX NPUIMBHOTO "OTKIHMKA". DTO COINIACYETCA C OTCYTCTBUEM OTKJIMKA CEHCMUYHOCTH
Ha CE30HHBIE KOJIOaHUsI YPOBHS BOJIbI B BOJIOXPaHWINIIAX.

e CkBaXMHa, pacrlojOXKEHHas K BOCTOKY OT BapHbl, MPOJEMOHCTPHUpOBAJIa YBEIHUCHHUE
TEH304YBCTBUTEIBHOCTU IEpe] €IUHCTBEHHBIM B 3TOM paiioHe 3emuerpsiceHuem M 4.6.
VBenuueHne TEH30YyBCTBUTEIBHOCTH TEpE] 3€MJICTPSICCHUSIMU SIBIIICTCS XapaKTEPHBIM U
00BsICHSICTCS MPUOIMIKEHUEM CPE/Ibl B 0YaroBOil 30HE K HEYCTOMYMBOMY COCTOSIHHIO.

Paboma evinonnena npu noooepoicke coemecmnozo epanma PH®-DST India (epanm
PH® Ne 16-47-02003, epanm DST India Me INT/RUS/RSF/P-13).

Cnucok numepamypol:

1. Gupta H. A review of recent studies of triggered earthquakes by artificial water reservoirs with
special emphasis on earthquakes in Koyna, India // Earth-Science Reviews. 2002. V. 58. P. 279-310.
2. Simpson D.W., Leith W.S., Scholz C.H. Two types of reservoir-induced seismicity //

Bull. Seism. Soc. Am. 1988. V.78. pp.2025-2050.

3. Cmupnoe B.b., llpunacew J]., Ilonomapes A.B., Yaooa P., Muxaiinoe B.O., I[lomanuna M.I",
Kapmawos U.M., Cmpocanosa C.M. PexuM CE30HHBIX Bapualdil HaBEICHHOHW CEHCMUYHOCTU B
obnactu Bonoxpanwuin Koitna-Bapna, 3anmagnas Mugus. / ®usuka 3emiu. 2017. Ne 4, C. 49-59

4. Menvxuop I1. 3emubie npuwiussl // Mup. 1968. - c. 41-42, c. 282-290
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ITAPAMETPbI CAMOITIOJIOBU S A®TEPILIOKOBBIX ITOCJIEJIOBATEJIbHOCTEM

Kapueea Tamovana Hzopesna
unonc., Jlabopamopus puzuku 3emnempsacenuti u Heycmoudugocmu 20pHuix nopoo (301) UP3 PAH
mazucmpanm 1 2.0., @Qusuueckuti paxyromem MI'Y um. M.B. Jlomonocosa
ti.kartceva@physics.msu.ru
(vemmuotit 0oxknaod)

JlanHast paboTa TOCBAIIEHA WCCICIOBAHUIO JBYX IapaMeTpoB  adTepIIOKOBBIX
nocieaoBarenbHoctei. [lepBblii M3 Hux — b-value — HakiaoH rpaduka HMOBTOPSIEMOCTH
3eMJICTPSICEHUI — SBJISICTCS SHEPIeTUUECKOM XapakTepucTukoi. Bropoii mapamerp — p-value —
MOoKa3areiab B CTENEHHOM 3akoHe OMopu-YTCy, KOTOPBIH ONUCHIBaeT cnaja adTeplioKoBOM
AKTUBHOCTH CO BPEMEHEM.

PesynbpraTamMmu McClieOBaHUs SBISIFOTCA P-D quiarpamMMbl, MO KOTOPBIM MOXHO Oyier
CYIUTh O HAIMYUU U BUJIC CBS3HM MEXKAY NTapaMeTpaMu MU O €€ OTCYTCTBUH BooOIe. Bu aToi
CBA3M MOJICKAXXET BO3MOXKHBI MEXaHM3M peJakCallMM KPYIHBIX 3€MJIETPSICEHUN B
HCCIIEIyeMOM peruoHe B pamkax runoresnl Llosnbia [4].

W3zBecthbl myOnukanuu [1,2], B KOTOpBIX paccMaTpHBalOTCS auarpaMmbl P-b, HO
CTAaTUCTUYECKAsl 3HAYUMOCTh TOJIYYCHHBIX TaM pe3yJbTaTOB HEBeIWKa. B Hacrosmeil xe
paboTe MCIOIB3YIOTCS COBPEMEHHbBIC KaTalord U METOIMKH OIpeIeieH s napamerpos b-value
(MeTon MakcuMaabHOrO mpasaonogoous) u p-value [3], mpoBedeH TIHATENbHBIN aHAIH3
YCTOWYMBOCTH P-b quarpamm, pazpaboTaHa METOAMKA UX MTOCTPOCHHUS.

[Tonyyensl nuarpamMmbl JJiE HECKOJBKMX PAaOHOB THUXOOKEAHCKOM 30HBI CYOMYKIIMH
(SAnonus, Kypunbckue octpoBa u m-oB Kamuatka), ans TpancopmHoro pasznoma Can-
Annpeac B Kanudopuun m paliloHOB HaBeAEHHON celCMHUYHOCTU (00JIaCTh BOJOXPaHMIIUII
Koiina u Bapna B 3anagnoii Unauu u paiton Hypekckoro Bogoxpanunuiia B TagKuKucTaHe).

Paboma evinonnena npu noooepoicke coemecmnozo epanma PH®-DST India (epanm
PH® Ne 16-47-02003, epanm DST India Me INT/RUS/RSF/P-13).

Cnucok numepamypul

1. 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. T. 63. pp.162-171.

2. 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. T. 156. Ne. 1-2. pp.41-58.

3. Holschneider M. et al. Bayesian analysis of the modified Omori law //Journal of Geophys. Res:
Solid Earth. 2012. T.117. B06317. doi:10.1029/2011JB009054

4. Scholz C. Microfractures, aftershocks, and seismicity // Bull.Seismol.Soc.Am. 1968. V. 58. p. 1117-
1130.
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BAPUALIMU OFbEMHON AKTUBHOCTHU PAJIOHA B ITEPUO]T TASSHUS CHEXXHOT'O
ITIOKPOBA

Knumanoea Examepuna Baoumoena (unsic), Anucumos C.B.
Teogusuuecrasn obcepsamopus «bopoxy UD3 PAH
klimanova@borok.yar.ru
(cmenooewtit 0ok1aod)

JluTenbHbIE W3MEpEHUsl Bapualuil aTMoc(epHOro pagoHa HUrparoT BaXKHYIO pPOJib B
HW3YyYEHUU MPOLECCOB, MPOUCXOASAIIMX B BEPXHEU 36MHOM KOpPE, KIIMMAaTUYECKUX W3MEHEHHIA,
aTMoc(epHOro TpaHCIOpTa W MOHM3auuu Tpornocdepsl. M3oromnsl pagona, oOpasyromuecs B
muTochepHBIX TOpPOJaX BCIEACTBHE LEMU PAJMOAKTUBHBIX pACMaOB ypaHa W TOpHS,
SMaHUPYIOT B TPELIUHBI U MOPHI IPYHTA, 3aTEM MPOHUKAIOT B aTMoc(depy, rie y4yacTBYIOT B
MOHU3ALMM BO3AyXa, IOpPOXKAas B IPOLECCe CBOETO pachajga II0CJIeI0BaTEIbHOCTh
paaroOaKTHBHBIX TOYEPHUX MPoaykToB [1-3].

B nokmaze mpencTaBieHBl pe3yNbTaThl TOJEBBIX HATYPHBIX HAOMIOACHHA OOBEMHOM
AKTUBHOCTH paJioHa B IEPUOJ TASTHUS CHEXHOTO MOKpoBa. lccnemoBaHbl CTaTUCTUYECKHE
3aKOHOMEPHOCTH CYTOUHBIX PS0B 00bEMHON aKTUBHOCTHU PaJOHA M KOPPEISIIMOHHBIE CBSI3U C
napaMeTpamu, XapakTepU3YIOIUMU TypOYJIEHTHOE U TEPMOJAMHAMUYECKOE COCTOSIHHE
MIPU3EMHON aTMOC(EPHI.

Paboma evinonnena npu ¢punancosoti noooepoicke PH® (epanm Ne 16-17-10209).

Cnucox numepamyput.

1. Botha R., Labuschagne C., Williams A.G., Brunke E-G., Bosman G., Rossouw A., Lindsay R.
Characterising fifteen years of continuous atmospheric radon activity observations at Cape Point
(South Africa) // Atmospheric Environment. 2018. Vol.176. pp. 30—39.

2. Galmarini S. One year of 222Rn conctntration in the atmospheric surface layer // Atmospheric
Chemistry and Physics. 2006. Ne 6(10). pp. 2865-2886.

3. Anucumos C.B., I'anuuenxo C.B., Makpywun A.Il, Apunoecenos K.B., llluxosa H.M. O0beMHas
AKTUBHOCTb paJOoHa U I/IOHOO6pa3OBaHI/I€ B HeB03My1.LIeHHOﬁ HIDKHEN aTMOC(l)epei Ha3€MHBIC
HaOJII0IeHHs ¥ YrCIeHHOe MoiennpoBanue // ®usuka 3emim. 2017, Ne 1. C. 155-170.
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OLIEHKA OFbEMHOU AKTUBHOCTU TOPOHA 10 JAHHBIM U3MEPEHUIA
CEMCMUNYECKOU PAJJOHOBOI CTAHIIUU

Kozvmuna Anuna Cepzeesna, /[mumpues 5.M.
M.H.c., Jlabopamopus ceogpuzuueckoeo monumopunea IO «bopoxy UD3 PAH
alina@borok.yar.ru
(yemmwuii 0oxnao)

Bxnax Topona (22°Rn) B MOHM3AIIMIO TTPU3EMHON aTMOC(hepbl MOXKET ObITh CPABHUMBIM U
e MpeBbIIaTh BKIag pagona (?Rn) m ero mouepunx mpoayktoB [1]. Ommako, BBHIY
MajiorT0 BpPEMEHH JKH3HU 220Rn (1,3 MuH) u3MepuTh €ro 00bEMHYIO akTHBHOCTH (OA)
3HAUYUTENIbHO TpyAHee, ueM OA 222Rn (Bpems )KM3HU — 5,5 CYTOK).

Ceiicmuueckas pagonoBas ctaniuusi CPC-05 npennaznadena ajisi MoHutopunra OA 222Rn
B TOJIOYBEHHOM BO3JYyX€, YBEIMYEHHE KOTOPOH CIYKUT OJHUM U3 IPEABECTHUKOB
3emierpsicennit. Pabounii nukn CPC-05 BxitouaeT oTO0p mMpoObI BO3ayXa B U3MEPHUTEIBHYIO
kamepy (2 mMuH) u mposexeHne m3mepenuii (20 mun). Mamepernne OA ““Rn ocHoBaHo Ha
ANEKTPOCTATUYECKOM OCAKJICHUH HMOHOB €ro JIOUYEpPHEero MpoayKTa 218py, 00pa3yoIuxcs B
MU3MEpPUTENIbHON KaMepe, Ha nosynpoBoaHUKOBbIN aerekrop (III1[). OA 222Rn onpeenseTcs
no uucny 3apeructpupoBannbix [IITJ[ anbda-yactun, obpasyrommxcs npu pacmane 218po,
3assnennas npousBoauteneM (OO0 «HTM-3ammra») uysctBurensHocth CPC-05 mo
orsomennto k OA ?’Rn cocrasisier 3 umir./muH Ha 1 kBr/m® MpY rana3oHe uMepenuit ot 20
Br/M® 1o 50 kBr/m® [2]. TIIIJ| perncrpupyeT Takxke ambda-gacTHIBI, 0OpasylOMHecs MpH
pacmage 2'°Po, nouepHero npoaykta ““"Rn, yto, B mpuHIIMIIE, TO3BOJIAET OlleHUTh OA 220N 1o
perucTpupyemMomMy aiba-creKTpy.

[Ipu paszpabotke meronuku oueHku OA RN 1o KaHHEIM u3mepenuit CPC-05 Obuin
pelieHsl ClIeayonye 3aaa4n: 1) BbIIEICHHE B PETUCTPUPYEMOM HpHUOOpPOM anbda-crexTpe
CHEKTPaJbHOM JIMHUU, COOTBETCTBYIOIICH pacragam 218po; 2) mocTpoeHHe MOIEIN H3MEHEHHi
axtusHOCTH RN, ?*Po, “°Rn u %'°Po B U3MEPUTENLHON KaMepe Ha IPOTSKEHUH paboyero
LUKIa; 3) ompeneieHue Mo pe3ylnbratam u3Mepenuin OA 222Rn yyBcTBUTENbHOCTH [IIT]] Ha
OCHOBE TIOCTpOeHHO# Mozemi; 4) pacaer OA “°Rn 1o urcity 3aperncTpipoBaHHBIX PacIaioB
21%p0. Io nMaHHBIM HAGTIOZCHWH B 3CMIISHOM IIOJBAJIC u3MepuTeNnpHoro mnasuwiboHa ['O
;<2]gop01<» N®3 PAH (okTs6pb—H0s10ps 2016 r.) moiydeHa olleHKa XapakTepHbIX 3HadeHnid OA

Rn.

Paboma evinonnena npu noooepicke PH® (epanm Ne 16-17-10209).

Cnucox numepamypol:

1. Anucumos C.B., Tanuuenxo C.B., Agunocenos K.B., Maxpywun A1l [lluxosa H M. O0bemHas
aKTHBHOCTh PaJloHa M HOHOOOpa30BaHWE B HEBO3MYIIECHHOW HIDKHEH arMocdepe: Ha3eMHbIC
HaOIIOICHNSI ¥ YHCIIeHHOe MoaenupoBanue // ®usnka 3emmu. 2017. Ne 1. C. 155-170.

2. Ceticmuueckas pamonosas crannus CPC-05. PykoBoactBo mo skcmuryaranmu. Mocksa, 2009.- 21 c.
http://www.ntm.ru/UserFiles/File/product/ION/srs-05/rukovodstvo_po_ekspluatazii.doc
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MATHUTHBIE CBOMCTBA Y PEHTTEHO®A30BBII AHAJIN3 BA3AJIbTOBBIX
[TIOP®UPUTOB, OTOBPAHHbBIX B PAIIOHE 3AJIMBA KOKCA
(MUHYCHUHCKAS BITAJIMHA)

Kopsunosa Anacmacus Cepzeesna (m.h.c.)', Apunozenosa H.A.', JKuokos I.B.", Illayuno A.B.>
Yla6opamopus naneomaznemusma u QuaUKO-XUMUYECKUX CEOLICIE 20PHBIX NOPOO,
Teoguzuueckasn obcepeamopus «bopoxy UD3 PAH
2Jlabopamopus apxeomaznemuzma u d6omoyuu machumnozo noisa (106), H®3 PAH
korzinova-nasty@yandex.ru
(yemmwuii 0oxnao)

B xone pabot 6butn n3yueHsl 00pasibl, 0ToOpanHbe n3 20 MepeKphIBAOLINX APYT APYyra
IIOTOKOB BYJKaHUTOB OCHOBHOI'O COCTaBa, PACIHOJOXEHHBIX ceBepe MUHYCHHCKOro mporuoa.
Panee paspes ObUT JaTUPOBAaH paHHUM U CPEAHUM J€BOHOM [1].

Bepxnue 3 mnoroka HMMEIOT 4YETKMH IAJ€OMAarHUTHBIA CHUTHAl, a pPacCUUTaHHbIE
HANpaBJICHUS UMEIOT YJOBIETBOPUTEIBHYIO CXOAMMOCTh B 00beMe caiiToB. B aTux caiitax
BBISIBJICHBI JIB€ XapaKTEPUCTHUECKHE KOMIIOHEHTHI: HI3KoTeMiiepaTypHas 100-370 °C (6nu3kas
K COBPEMEHHOI), BbicokoTeMieparypHas 470-660 °C (BeposiTHO, AEBOHCKAs).

B oOpa3max ceMHaaunaTH HUXKHMX IIOTOKaX MOXKHO OBLJIO BBIJCIUTH TOJIBKO
COBPEMEHHYIO KOMIIOHEHTY.

IIpy BBINOJIHEHUM SKCIEPUMEHTOB Tenbe IO ONpPEeAeNeHUIO MaJeOHaNpPsKEHHOCTH
ApeBHEr0 MarHUTHOro mnois (B,p.) Ha Oa3anbToBBIX HopdupuTax HabMIOAAeTCs pe3kuil cran
€CTECTBEHHOH OCTaTOYHONM HaMarHW4eHHOCTH, W JuarpamMMmbl Apau-Harata umeror L —
00pa3HbIH B, YTO JEIacT HEBO3MOXKHBIM KOPPEKTHYIO OIICHKY BeJIMUHHBI By, [2,3].

ITo nanHBIM peHTreHo(})a30BOro aHaaM3a HOCUTEIIIMU HAaMarHH4€HHOCTH B 0a3aJbTOBBIX
nophupUTax BEPXHHUX TPEX MOTOKOB SBISETCS TUTAHOMArHETHUT, MAaITEMHUT, T€MaTHT. 3epHa
HOCHUTEJICH MCEBI00AHOIOMEHHBIE [4].

Huxuaune 17 moTokoB, B OTJIMYUE OT BBIIEIEKALUIUNX, UMEIOT BTOPUYHBIC W3MEHEHMS.
KpoMme penrKTOBbIX MUHEPAJIOB B HUX NPUCYTCTBYIOT BTOPUYHBIE MUHEPAJIBL: XJIOPUT, aJIbOUT,
MUHEpaJibl rpynmsl HeoauTa. HocurtensMu HaMarHMYEeHHOCTH B ATHX oOpas3uax ciayXaT 3epHa
reMaTuTa, TUHTAHOMAarHeTuTa. 3€pHa TAaKXKe SBIAIOTCA ICEBOOAHOAOMEHHBIMH. CoznepxaHue
MarHMTHON (Qpakuuu Oosee, 4yeM B 2 pa3a YMEHBUIWIOCH 10 CPAaBHEHHUIO C COAEpKaHHEM
MarHuTHOM (pakiMM B BEPXHMX MOTOKaX. MOXHO cJenaTh BBIBOJ, YTO B Ipoliecce
Mpeo0pa3oBaHNs HUKHHMX IIOTOKOB OCHOBHBIE HOCUTENM JAPEBHEM KOMIIOHEHTHI YacCTHYHO
pa3pyIWINCh, HEKOTOPBIE U3 HUX MTPHOOPEN HAMAarHHYEHHOCTh OJIM3KYIO K COBPEMEHHOM.

Cnucok rumepamyput:

1. Hlayuano A.B., @eodwxun U.B., [lagnose B.D. [laneomaraeTi3m mo3aHEro JeBOHA — paHHETO KapOoHa
MunycuHCKHX BHAIWH W MpobiiemMa pa3pabOTKU cpelnHeno3aHenaneos3oiickoro cermenra KMII
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najieoMarHeTr3Ma U Marueru3ma ropusix mopoy". CI16.: COJIO. 2012. ¢.270-277.

2. Thellier E., Thellier O. Sur l’intensité du champ magnétique terrestre dans le passé historique et
géologique // Ann. Geophys. 1959. Vol. 15. pp. 285-376.

3. Nagata T., Arai Y., Momose K. Secular variation of the geomagnetic total force during the last 5000
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4. Day R., Fuller M., Schmidt V.A. Hysteresis properties of titanomagnetites grain-size and
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CPABHEHUE PA3JIMYHOI'O POJJA UICTOYHHMKOB CEICMUYECKHNX CUT'HAJIOB,
HE TPEBYIOIINX CIIEHOBOPYJOBAHU

Komoe Anopeit Huxonaesuu (acn.), Hymanoe Apmém Cepzeesuu (acn.), l[lpecros /. A., ’Kocmxos P.A.
Jlabopamopus ¢hyroamenmanvrvix npobiem sKono2uveckoll eeousuxu u gyakaronoeuu (703)
HUD3PAH
and250195@yandex.ru , nartems@bk.ru

(cmenooewtit 00x1a0)

[IpoBeneHo wmccieOBaHWE CUTHAIOB OT PA3IMYHBIX HMCTOYHHMKOB KOJEOAHWMA: yIapbl
KyBaJI10i, OPOCKM THpPH, B3PHIBBI OAJNIOHA MAajOro JaBJICHUS, B3PBIBHI ITyJb, BBICTPEIB U3
MUCTOJIETA, IIAard BAONb HPOQHISL, a TaKXKe CHTHAJIOB, MOJIYYEHHBIX OT IIPOE3KAIOIINX
HeToaNEKy T0e3/10B M DJIeKTpuueK. Llenpio MpoBOAMMBIX HCCIIEOBaHUI OBUIO CpaBHEHHE
CHTHAJIOB, COOTBETCTBYIOIIMX PA3IMYHBIM HMCTOYHHKAM, U BBIIBICHHE B HHUX KaKHX-JTHOO
crienuduyeckux ocodeHHocTeld. CHrHajgbl 3aperuCTPUPOBAHBI HA PA3IMYHBIX YHAAJICHUSX OT
UCTOYHMKA. [IOCTPOEHBI CHEKTpPhI Ui BCEX MOJIYYEHHBIX CHUTHAJIOB W CIIEKTPOIPaMMBI,
COOTBETCTBYIOIINE CEPUSM T'€0aKyCTHYECKHMX CHUTHANIOB. [Ipu aHanmm3e CHEKTPOB BBISBICHBI
YaCTOTHBIC JMANa30Hbl CHTHAJIOB, a TaKXe IHKOBBIE YaCTOTBI C COOTBETCTBYIOIIUMHU
3HAYEHHUSIMU aMIUTATYI.

Haunbonee »>¢¢peKkTHBHBIM HCTOYHHKOM sBIIsieTcs Opocok rupu. Ilpu sTomM OH ke
SBJSIETCSL M Hambosee TPyAOEMKUM, MOITOMY JUIS MalbIX ynaleHHid Oojee Ienecoo0pazHo
UCIIONIB30BaTh yJaap KyBaygoi. B3pbIB OauioHa MpakTUYecKH He pa3inyuM Ha (oHe momex,
MOATOMY, IOKa HE Oyner pemeéH BOmpoc o0xoaa pa3pylieHus OayioHa U KOHTaKTa C
BO3/IYLIIHOM CPeIoii, ero NCIoIb30BaTh HELENECO00pa3Ho.

Paboma evinonnena npu ¢urancosoti nooodepocke epauma Ilpesuoenma Poccutickoii
Dedepayuu 01 noddepaicku nHayynvlx wkon Ne HII1-5545.2018.5
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XUMUYECKUI COCTAB TPEXCJIOMHOM MAHTHUM JIYHBL
[TIOJIYYEHHBIA HA OCHOBE 'EO®U3NYECKUX JIAHHBIX

Kponpoo Examepuna Bukmoposgna
Mm.H.c., TEOXH PAH
e.kronrod@gmail.com
(yemmwuii 0oxnao)

PaccmatpuBaercs Mmozaens quddepeHIIMPOBaHHON B Pe3yJIbTaTe YaCTUYHOIO IJIaBICHUS
NepBOHAYAIBHO OJHOPOHOM JIyHBI - MOJens Marmaruveckoro okeana (lunar magma ocean,
LMO) [1]. Ha ocHOBe WHBEpCHHM TpaBUTALMOHHBIX [2] W celicMuueckux [3] daHHBIX
IIOCTPOEHbl BHYTPEHHE COIJIACOBAHHBIE MOJEIM XHMHUYECKOIO COCTaBa, MHUHEPAJIOrHMU H
ckopocteir P-, S-BoJIH TpexcioitHoi MaHTuH JlyHbl. MojaenupoBanue (a3oBoro cocraBa u
(¢U3MYECKUX CBOWCTB MAHTHM IPOBEJCHO C IMOMOIIBIO METO/a MHUHUMH3AIMKA CBOOOIHOM
sHeprun ['ud6ca B pamkax cuctembl Na,O-TiO,-CaO-FeO-MgO-Al,03-SiO; (NaTiCFMAS) u
ypaBHEHHH COCTOSIHUSI MHHEpasioB B mnpuOmmkennn Mu-I'pronaiizena-/lebas Ha ocHOBe
nporpaMmmuoro komrmiekca THERMOSEISM ¢ yderom (a30BeIX MpeBpalleHUud U
aHrapMoHusma [4].

B TepMHHAX «XONOAHBIX» M «TOPSYMX» MOJENEH IMOJy4eHbl OrpaHUYCHHS Ha
XUMHAYECKHI COCTaB M (PU3UYECKHE CBOKMCTBA B TPEX 30HAX MAHTUHU. 3HAUEHHs CKOPOCTEH P-
BOJIH B HWKHEW MaHTHU (~8 KM/C) BbIlIe, yeM B BepxHeil maHTuu (~7.7 km/c). Ckopoctu S-
BOJIH BEAYT ce0sl KOHCEPBATUBHO M HaxomsaTcs B mHTepBaie 4.40-4.45 xm/c BO BcexX 30HaX
MaHTuu. OOHapyXeHO, YTO BHE 3aBUCHUMOCTH OT paclpeiesieHus: TeMmIiepaTyphl, Haubosee
BeposTHbIe KoHIeHTparuu FeO ~11-14% u MgO ~ 28-31 mac.%, a Takxke 3HAYCHHS
MarHesnasibHoro uyucia MG# 80-83 mpumepHOo OaMHAKOBBI B BEpXHEH M HIDKHEH MaHTHH
JIyHBI, HO PE3KO OTIMYAIOTCS OT TAKOBBIX JJIsS BAJIOBOTO cocTaBa crimkartHoW 3emum (Bulk
Silicate Earth, BSE, FeO ~ 8% u MG# 89). Hanporus, konuenrpauuun Al,O3 B MaHTHH
JIOBOJIBHO 3aMETHO 3aBHUCAT OT TEPMAJIbHOI'O COCTOSIHUS. BbIsiBI€HA TEHAECHIINUS TOCTEIIEHHOTO
noBeIeHUs conepxkanus Al,Oz ¢ riyOuHOH - OT BepXHEeW MaHTUU K HIDKHEH BILIOTH 110 4-7
Mac. % c 0osiee BBICOKUM COJIepyKaHuEM IpaHaTa. Pe3yapTaTsl MOEIMPOBAHUS MPEATIONAralorT,
yro MaHTusi JIyHbl cTpaTuduUIUpoOBaHa MO XHUMHUYECKOMY cocTaBy. [l paccCMOTPEHHBIX
Mojieliel TepMaibHOTO cocTtosiHust MaHTHs JIyHel oboramiena SiO;, FeO u obennena MgO 1o
OTHONICHUIO K TPUMUTUBHOM MaHTHH 3€MIIM, YTO YKa3bIBae€T Ha CYIIECTBEHHbIC pa3inuus B
cocTaBax 3eMJIM U €€ CITyTHUKA.

Paboma evinonnena npu ¢punarncosoii noodepoicke PODHU (17-35-50099 mon_mup)

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. Vol. 47. pp. 711-730.

2. Wieczorek M.A., Neumann G.A., Nimmo F., Kiefer W.S., Taylor G.J., Melosh H.J., Phillips R.J.,
Solomon S.C., Andrews-Hanna J.C., Asmar S.W., Konopliv A.S., Lemoine F.G., Smith D.E., Watkins
M.M., Williams J.G., Zuber M.T. The crust of the Moon as seen by GRAIL // Science. 2013. Vol. 339
(6120). pp. 671-675.

3. 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. \VVol. 159.
pp. 140-166.

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. Vol. 235. pp. 84-95.
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OCOBEHHOCTU UCIIOJIb30BAHMS METOJIA SMITUPUYECKOU ®YHKLIN
I'PUHA JUIA CUHTE3A AKCEJIEPOT'PAMM B PAMKAX
VH)XXEHEPHO-CEMCMOJIOTMYECKUX PABOT HA TUIOIIAJIKAX

Kpuoinoe Apmém Anekcanoposuu
H.c., Unemumym oxeanonozuu um. 1111 Hlupwosa PAH
artyomkrlv@ocean.ru
(cmenooewtit 00k1a0)

B orcyrcTBue 3amucell CHIBHBIX JABM)KEHHUH Ha IUIOMIAJIKaX OYAYyLIEro CTPOUTENIbCTBA
JUIE  OICHKH MCXOJHBIX CEUCMHUYECKHX KOJNeOaHUN TpyHTa UCIONB3YIOTCS pPAa3InYHbIC
TEOpeTHYeCcKre | ModydMOupuueckue Metonasl. Eciam cymecTByroT 3ammcu  ciaaObIx
3eMJIETPACEHUI Ha IUIOLIA/IKE, a TAK)KE HM3BECTHBI IapaMeTphbl pa3jiioMa, I€HEPUPYIOLIETO
pacueTHOE 3eMIIETPSICEHUE, TO BO3MOXHO NPUMEHEHHE METO[a AMIHUPUYECKON (PYHKIIHH
I'puna [1].

N3navanpsHo Meron Mpukypsl [2] npumeHsics Uil MOACIMPOBAHUS 3alIUCEH TJIABHOIO
TOJIYKA IO €ro aTepIIOKaM NpU CIEAYIONIMX YCIOBUSAX: MAarHUTYyJa cab0Tro COOBITHS JIHIIb
Ha 1-2 MeHbIlle, YeM MarHUTy/Aa IJIaBHOTO TONYKA, O4ar ci1adoro COOBITHS JIOKATU3UPOBaH B
04YaroBoil 00JacTH CHJIBHOIO COOBITHS, XOpOILO HM3BECTEH MEXaHU3M oOdara, MpUYeEM OH
JIOJKEH OBITH OIMHAKOBBIM JUII O0OOMX COOBITHIA.

[IpoaomKUTENEHOCTh MHCTPYMEHTAIbHBIX, OCOOEHHO MOPCKHX, HCCIIEIOBaHUN BeECbMa
OrpaHHY€Ha, MOITOMY, KaK MPAaBUIIO, PETUCTPUPYIOTCS JHUIIb 3eMIIETPACEHUS MaIbIX YHEPTHil.
Marnutyna  HaOJMIOJACHHBIX  MHKPO3EMJICTPSICEHMH  HAMHOTO  MEHBIIIE  MarHUTY/bI
MOJIETTUPYyeMOro coObITHS (0oblIe, YeM Ha 2).

UYroObl MpoOBEpHUTh, MOKHO T NMPHUMEHSATh METOX AMmupuueckor ¢ynknum ['puHa B
TaKMX YCIOBHSX, OBUIM PACCUUTAHBl aKCENEePOrpPaMMBbl TJIaBHOTO TOJNYKA 3EMIICTPSICEHUS B
JI’Axymna (6.04.09) ¢ marautynod My = 6,3, Korga B KauecTBE dMIUPHYECKON (DYHKIIMH
I'puna mnpunsTo 3emierpsceHue, npousomenmee 21.05.11 B snuieHTpaIbHOM 30HE
MozenupyeMoro coobrtust, umeromiee Marautyny My = 3,3 (Npays. = 8,6 KM) U HEU3BECTHBIH
MEXaHM3M odYara. 3amucu ciaaboro u MOAETUpPYyeMOoro COOBITHI TMOJIyueHBI ¢ ceiicMmorpada
AQK (F; =200 I't, AF gumrp. = 0,1 — 40 I'my) [3].

Cnenan BBIBOJI, 4TO sMmupHueckas (yHKIus ['puHa HyXJgaeTcs B MpeaBapUTEIbHOU
00paboTKe, B KauyecTBE KOTOPOMl BBHIOPAHO CrIaXHMBAaHWE KOMIUIEKCHOTO crekTpa Dypbe
¢byakun ['puna MeromoMm, ckomb3smiero cpensero. Ilocne criaakuBaHUs C  MOMOIIBIO
oOpatHoro npeobpazoBanusi @ypne paccuutbiBaeTcst HoBasg pyHkuus ['puna. Takum obpazom
CrIaXHWBaeTCd HE TOJBKO AaMIUIMTYAHBIM crekTp, HO u  ¢a3oBeii. [locine Takoit
MpEeIBAPUTENIbHON  O00padOTKH  CHEKTPhl PACCUMTAHHBIX aKceleporpaMM M 3amucet
COOTBETCTBYIOT HAMHOTO JIy4llle. PacueTsl 1eMOHCTPUPYIOT XOPOLIUE PE3YIbTATHI B TUANIa30HE
gactor 0,1-10 T'm. OT1oT wYacTOTHBIM [uana3oH, B OCHOBHOM, M pPacCMaTpHUBaeTcs B
WHXEHEPHBIX CEHCMOIOTHYeCKUX padoTax AJisi CTPOUTENHCTRA.

Hccneoosanue svinonneno npu punancoeou noodepoicke POOU (epanm Ne 18-35-00474 mon_a)

Cnucok numepamypol:
1. PB-006-98. Omnpenenenre HCXOHBIX CEHCMUYECKUX KOJIeOaHMId TPYHTA Il HPOEKTHBIX OCHOB. — M.:
Pocaromuanzop. 2000. - 77 c.
2. Irikura K. Semi-Empirical Estimation of Strong Ground Motions During Large Earthquakes // Bull.
Disas. Prev. Res. Inst., Kyoto Univ. 1983. Vol. 33. Part 2. Ne 298. pp. 63-104.
3. ITACA. Italian Accelerometric Archive // URL: http://itaca.mi.ingv.it.
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BBISIBJIEHUE UHXEHEPHO-TEOJIOTMYECKUX OITACHOCTEN HA IIEJIb®E
I1O PE3VJIbTATAM JUHAMUNYECKOI'O AHAJIM3A
CEMCMOAKYCTHUYECKHUX JAHHBIX

Kcenogponmosa Mapuna Anexcanoposna (acn.) *, Cmaposoiimos Anamonuti Bacunvesuy?,
Pocraxoe Anexcanop I« ennaovesuy®, T epexuna Ana Eseenvesna®
‘o3 PAH , 2MTY um. M.B.Jlomonocosa
m.ksenofontova@sc-Imsu.com
(vemmuotit 0oxknaod)

B nacrosimee Bpemsi B yCIIOBHAX, KOI'Zla 3amachl YIJ€BOJOPOAOB Ha CYIIE HCCSKaloT,
BEJIETCSl aKTUBHOE OCBOEHHE Ienb(pa W MOPCKUX aKBAaTOpUH MHUPOBOro okeaHa. CambpIMH
IIEPCIIEKTUBHBIMUA, HO B TO K€ BPEMsI MajO W3Y4YEHHBIMU M3 HUX SIBISIOTCA apKTUYECKHE
menbdol. [IpoekTupoBanue U ycTaHOBKAa MHXKEHEPHBIX COOPY)KEHMI CBSI3aHbI C HEKOTOPBIMU
TeOJIOTUYECKUMHU PHCKAMHU, TTO9TOMY Ba)KHBIM 3TAllOM T€0JIOTOPAa3BEAOYHBIX paboT SIBIAIOTCS
HMHKEHEPHO-TE€0JIOTMYECKUE U3bICKaHUSI.

OpHol M3 TNaBHBIX 3ajjauy MH)KEHEPHBIX M3BICKAHHUM SBIISETCS BBIIEICHHE U H3y4EHUE
MHXEHEPHO-TEOJIOTMYECKUX  omacHocTe. OnacHele TEO0JOTMYECKHUE  SIBJICHUS  MOYKHO
ONpEeAENUTh, KaK pe3yibTaT MAESTENbHOCTH TI€O0JOIMYECKUX IMPOIECCOB, BO3ZHUKAIOIIMX B
36MHOM KOpe IMOJA JEHCTBHEM pa3IUYHBIX TNPUPOAHBIX MIU AHTPOIOTCHHBIX (PAKTOPOB,
KOTOpbIE HMEIOT IOTEHUHUAIbHYI0 BO3MOJKHOCTb CTaTh OIACHBIMU M TNPUYMHUTH BpEJ]
YeJI0BEKY, OKPYIKaIoIIei cpee min coopyxenusim [1-3]

JleranpHOE KapTUPOBAHME I'€OJOTMYECKMX OMACHOCTEH M MX KOPPEKTHOE BBIJIEICHUE
oOycnaBiauBaeT 0€30MacHOCTh OyAyIIero cTpouTenbcTBa. (s mepexoja K KOJIWYECTBEHHBIM
napaMerpam cpeibl U 0Oojiee TOYHOM MJIEHTU(UKALUU OOBEKTOB, KPOME BHU3YyaJIbHOIO H
cTpaTurpaduyecKkoro aHajan3a UCHOIb3YIOTCS pa3InyHble METOIUKN JUHAMUYECKOTO aHalIn3a.

JluHaMuuecKuid aHalu3 W IOCYMTAHHbIE JUHAMMYECKHE aTpuOyThl MOTYT J1aBaTh
nH(OPMALIMIO O MOPUCTOCTU, TPEUIMHOBATOCTHU, BOJIOHACHIIIEHHOCTH W JHMTOJOTHH TOPHBIX
nopoa. B nannoi pabote nuHaMuuecKuil aHau3 ObUT MCIIOJIH30BAaH B PaMKaxX BBISABICHHS U
UACHTU(UKAIIMA 30H PAcIpOCTPAHEHUS] MEP3JbIX M Ta30HACHILICHHBIX I'PYHTOB Ha IIejibde
Mops JlanTeBbIX.

B wurtore ampoGanuu AaHHOW METOAMKH, Oblla COCTaBJl€Ha Ta0JMIa JUHAMUYECKHX
MPU3HAKOB M MX 3HAUEHUN A UIACHTU(PUKAIMK ONACHBIX TE€OJIOTMYECKHUX IPOIIECCOB B
BEpPXHEH wacTh paspe3a I DISLMAIbHBIX I€Tb(GOB M ObUIM CleNaHbl BBIBOABI 00
WCIOJIb30BaHUHU TaKOBOW I APYTUX pallOHOB apKTUYECKUX IMIETb(OB.

Paboma evinonnena npu nooodepoicke xomnanuu OO0 «Ienmp Ananuza Ceticmuueckux
OAHHBIXY HA Npumepe Mamepuanos, NOJIY4eHHbIX 80 8PeMsl PeUOHAIbHOU CbeMKU Ha ulelbge
mops Jlanmegwvix 2015 2ooa”

Cnucok numepamypul:
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reopu3MUEeCKUMU METOJaMH M OIICHKa HX OIACHOCTU Ui MOpPCKHX coopyxenuit // TOK.
Besonacuocts. 2013. Ne 2. C. 74-79;

3. Kvalstad T.J. Geohazards from seafloor instability and mass flow. Norwegian Geotechnical Institute,
2009
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O BO3JIEMCTBUM UHYCTPUAJIBHON AKTUBHOCTU
HA BAPUALIMU TUITOB MEXAHU3MOB 3EMJIETPSICEHUIA

Jlaspoe Hean Ilasnoseuu (acn.), 3omos O./].
Teogpusuueckas obcepsamopust «bopoxy UD3 PAH
lavrvania@mail.ru
(yemmwuii 0oxnao)

UccnenoBanne mnocBsieHo mpobieme BiusgHUA TexHochepsl Ha autochepy. Llensb
paboThl 3aKOYaeTcss B TOMBITKE OTBETHTh Ha BOMNPOC: CYIIECTBYET JIM BO3JCHCTBUE
UHYCTPUAJIbHOM aKTUBHOCTH HA BapHallMW TUIIOB MEXaHU3MOB 3emieTpscenuii? [lig ananuza
ObUI WMCIOJNIB30BAaH KaTajor AMOHCKOro HalnnoHanbHOrO HAayYHO-HCCIIEAOBATENBCKOTO
WHCTUTYTa HaykK O 3emje H© TmpeaynpexacHuto cTuxuiHbeix OenctBuii  (NIED,
http://www.bosai.go.jp/kotai/kanto/kanto-tokai/index_e.html), KOTOPBIi COJICPKHT
nHpopManuo o MexaHusmax 54355 3emserpscenuit, 3apeructpupoBadHbix ¢ 1980 mo 2002
TOJIBL.

Bynem paccmatpuBath rpyboe paszielieHne MEXaHHM3MOB Ha TPU TUIA — CHIBHT, COpOC H
B30pOC, TO €CTh BCE MPOMEKYTOUYHBIE THUIIBI MEXAaHU3MOB OyJIyT OTHECEHBI K TOMY HJIM HHOMY
U3 BbIIIEYKa3aHHbIX. [l MCClea0BaHUs UCIIONB3YEM METOJ CHUHXPOHHOIO AETEKTHPOBAHUS U
CTaTUCTUYECKUI aHalIMU3 paclpeiesieHul HEKOTOPBIX XapaKTEPUCTHK MEXaHU3MOB, KOTOpbIE
MIPUBE/ICHBI B KaTaJIOTaXx.

SIlnoHckMe ocTpoBa MPUHAIEKAT K CUCTEME OCTPOBHBIX AYT 3amagHo-THXOOKEaHCKOro
MOABIWKHOTO Tmosica. C TOYKM 3peHUs W3Y4YeHHUS TEXHOTEHHOTO BIHUSHHUS Ha JUTOchepy
ceiicMuueckas 30Ha SIMOHMM TpeAcTaBisieTcs: 0cOOeHHO mHTepecHoH. OHa copmupoBaHa B
pe3ynbTaTe B3auMOACHCTBHS 4deThipex JTuTocdepHbix nt): EBpasuiickoil, TuxookeaHCKoH,
OumunnuHckol 1 Oxoromopckoil (CeBepo-AMepukaHcKoil). JIBe M3 HUX KOHTUHEHTAJIbHBIE
(EBpasuiickas u Oxotomopckas), a 1Be — okeannueckue (Tuxookeanckas u OununmuHckas).
Bess  texHocdepa SmoHMmM  pacmonaraeTcsi Ha KOHTHHEHTAJIBHBIX IUIMTaX. JlormdHo
MPENINONIOKUTh, YTO M BIUSHUE TeXHOcepbl Ha CeHCMHYHOCTH OyneT Hauboiee SpKo
MPOSABIATHCA IPU  AHAJINW3E 3EMIICTPSICEHHUM, KOTOpble NPHUHAIEKAT KOHTHHEHTAJIbHBIM
IUTUTaM, TO €CTh MEIKO(OKYCHBIM 3€MIIETPSICEHUSM.

[lokazaHo, 4TO B TMHAMHUKE OTHOCUTEJBHOIO YHMCIIa MEXaHU3MOB TUIa cOpoc U B3Opoc
U1 MENKO(OKYCHBIX 3eMJIETPSICEHUI HAOII0aeTCs CeMUHEBHAs BapHallUsl ¢ SKCTpEMyMaMHU
B BOCKpeceHbe. HampoTtuB, nmisi riayO0KO(OKYCHBIX 3€MIIETPSICEHUN Takas MEePUOIUYHOCTD
OoTCcyTcTBYeT. Takke TIOKa3aHO CTAaTHUCTUYECKH 3HAUYMMOE DAa3IMuue paclpelesIeHun
XapaKTePUCTHK MEXaHU3MOB 3€MJIETPACEHUH, MPOUCXOASIIUX B BBIXOJHbIE U B paOOYHUE THU.

IlonydyeHHbIE pe3ynbTaThl MO3BOJISIIOT MPEANOJOXKUTh, 4YTO B JWHAMUKE THIIOB
MEXaHU3MOB 3EMJICTPACEHUN MPHUCYTCTBYET HeJAelbHas BapHalMs C OKCTPEMYMOM B
BOCKpeceHbe. [pyrumu cinoBamu, oOHapyXeH Kiaccuueckui 3(h(ekT BBIXOAHBIX JHEH. DTOoT
3¢deKT sBIAETCS eue OAHMM CBUIETENLCTBOM TOT0O, 4YTO CYLIECTBYET BO3/AEHCTBHE
MHAYCTPHAJIbHON aKTUBHOCTH Ha €CTECTBEHHBIE MPOIIECCHI B Teochepax.

Paboma evinonnena npu punancosoii noooepcxke PODU (epanm Ne 18-05-00096)
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METOJ OHPEAEJIEHV ITPUTTOBEPXHOCTHBIX YI'JIOB IIOI'PYXXEHIA
I[INIOCKOCTEU PA3JIOMOB I10 JTAHHBIM O PEJIBE®E
HA TTPUMEPE CEBEPHOI'O TAHb-ITAHA

Jepmonmosa Anacmacua Cepzeegna
H.c., Jlabopamopus ghyHOamenmanbHbIX U NPUKIAOHBIX npobiem mekmonousuxu (204) D3 PAH
alermontova@mail.ru
(ycmuwlii 00Kk1a0)

3HaHUE pACIOJIOKEHUs B IPOCTPAHCTBE IUIOCKOCTEH pa3ioMOB — a3UMyTOB M YIJIOB
NOTPY’KEHHUsI ~ OTAENbHBIX YYacCTKOB - HeoOXoauMo Ul  3aAady  TEKTOHO(HU3MYECKOIro
paifonupoBanus. ConocTaBlIeHUE OPUEHTALMH IIJIOCKOCTU C JIOKAJIbHBIM TEH30pOM HAIpsKEHUH
MO3BOJIICT OIEHUTHh CTEMEeHb OIMACHOCTH pa3joMa Ha 3amgaHHoil riuyoune [1]. Tlpm sTtom B
re0JOrMYecKOl JIMTepaType [JaHHblE O MPUIOBEPXHOCTHBIX yIjaxX IMOrPYKEHUsS Y4YacTKOB
pa3noMoB, BO-TIEPBBIX, KpailHe CKyIHBI M3-3a HEJOCTaTKa reo(pu3nYecKux MAHHBIX, BO-BTOPBIX,
9acTO MPOTHBOPEYHMBHI B CHIIy CYOBEKTHBHOCTH CYIIECTBYIOUIMX TI'€OJOTMYECKHX METOJIOB
oIpeeeHUs.

OueBuiHO, YTO B 00JIACTSAX, UMEIOIIUX PE3KO BBIPAXKEHHBIH pebed, BBIXOJ OJHOTO U TOTO
K€ pas3jioMa Ha IOBEPXHOCTh HA PAa3HbIX Y4YacTKaX, KaK IPaBUIO, (DPUKCUPYETCS Ha pa3HbIX
TONOTpapUUECKUX BBICOTAX. DTOT (DAKT UCIOJIB3YETCS B CTPYKTYPHOW I'€0JIOTUH Il JIOKAJIbHOTO
OTIpe/IeNICHHs] YTJIOB TOTPYKEHHS IUIOCKOCTeH pas3iomoB. B Hacrosimieir paboTe misi pemieHwHs
MPAKTUYECKUX 3a/1a4 TEKTOHO(PU3MUECKOr0 PaliOHUPOBAHMS Pa3IOMOB INPEUIOKEH MPOrpaMMHbBIN
QITOPUTM, OCHOBAaHHBIM Ha MPENIOJIOKEHUH, YTO TOYKM BBIXOJA pa3jioMa Ha IOBEPXHOCTb Ha
HEKOTOPOM €ro Y4YacTKe NpUOIU3UTENBHO MPHHAIEKAT OJHOW IUIOCKOCTH. Pa3paboTaHHBIHM
ABTOMATHU3MPOBAHHBIN AJITOPUTM I[O3BOJIIET HA OCHOBAaHUM JAHHBIX TOJEBBIX H3MEPEHUI
KOOpJAMHAT TOYEK BBIXOJA Pa3jioMa Ha MOBEPXHOCTh M JAHHBIX O penbede BBIACHSATh CErMEHTHI
pas3oMOB, Ui KOTOPBIX CYIIECTBYIOT IUIOCKOCTH, XOPOLIO MPHOIMKAIONINE HA0OPH TOYEK ITHX
CEerMEHTOB. Takoe CerMeHTHpOBaHHE NAET BO3MOXKHOCTH OTCIIEKMBATh IIOCTENIEHHOE U3MEHEHHE
yIila TMOTPYXEHUs BJOJIb MPOCTUPAHUS PA3jIOMa, a TAaKKe BBIABIATH CUTyallUd, KOIJa pa3Hble
pas3ioMbl C Pa3InYHBIMU IJIOCKOCTSAMHU CMEIEHUH OKa3alMuCh MPU KapTUPOBAHUU OOBEIMHEHBI B
OJIMH U3-3a TOTO, YTO KOHIIBI MX BBIXOJ0B Ha IOBEPXHOCTh OKA3AIUCH PSAIOM.

B pabGore mpencraBiieHsl pe3yiabTaThl MPUMEHEHUs OMHMCAHHOTO METoAa K JaHHbM o 103
pasznomax CeBepHoro Tsup-lllans. IlokazaHo, YTO cpeny HHX MHOIO Kak OY€Hb IOJIOTHUX (MEHee
10°) HagBuroB, Tak U pa3aoMoB ¢ KpyTbiMu (70°-88°) yriamu norpyskenus. B HEKOTOPBIX CiTydasx
YE€TKO BUJHA IPAHMILIA TUIOCKOCTEH C CYIIECTBEHHO Pa3HbIMU yriamMH norpyskeHusi. OueHp JJIMHHbIE
paznombl (Mcceik-Atunckuii, [llamcuuckuii, YoHKypuakckuii) Ha CBOEM MPOTSHKEHUH MOTYT
HECKOJIbKO Pa3 MEHSTh YroJl HaKIOHa. B OONBIIMHCTBE ClydaeB MOJTYYEHHBIE PE3yNbTaThl Ooee-
MEHEEe COTJIacyloTCs ¢ JIUTepaTypPHbIMU JaHHBIMU 00 yrilaxX MOrpy’KeHHUs N3y4eHHBIX pa3iaoMoB [1-
5]. OnHako A7 HECKOJBKHMX DPA3IOMOB HaONIONAETCS 3aMETHOE PACXOXJIEHHE C M3MEPEHHBIMU
JaHHbIMU [1,5], ero mpuuuHsI €€ NpeICTOUT BBISICHUTS.

Cnucok aumepamypel:

1. Pebeyxuti FO.JI, Kysuxoe C.M. TexkTOHODU3NYECKOE pPAOHUPOBAHHE AaKTHUBHBIX Pa3JIOMOB
CesepHroro Tsub-1lans // T'eonorus u reopusuka. 2016. T. 57. Ne 6. C. 1225—1250.

2. A6opaxmamos K.E., IDcymabaeéa A.b. Cermentaumsi Hccwik-AtnHckoro pasnoma (CeBepHbIi
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[Ipoucxoxnenue, HampaBI€HHE M CKOPOCTb coBpeMeHHoro cxatusi LlentpansHoro Tsane-Illans
(Kupruzus) // T'eonorus u reodpusuka. 2001. T. 42 (10), C. 1585—1609.

5. Omypanuesa A., Omypanues M., /[cymabaesa A. JlokanbHasi ckopocTHas 3D HEOTHOPOIHOCTH 30HBI
IOxH0-Koukopckoro pasnoma, ee celicmuanocTh U Koukopckoe 3emnerpsicenue Tsub-11ans 2006 r.
// NzBectust HAH KP. 2009. Ne2. C. 32-46.
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MACCHB MT/MB 3OHI[I/IPOJ3AHI/H71 KIROVOGRAD: OLIEHKA BJIMAHUA
AHOMAJIMN MATHUTHOU ITPOHUIJAEMOCTU HA MT/MB JIAHHBIE

Jlo3oeckuit Hnvn Hukonaesuu, n.c.; Bapenyos U.M., oupexmop
Leump 2eosnexmpomacnumuoix ucciedoganuii Uncmumyma guszuxu 3emnu PAH, Mockea, Tpouyx
i.n.lozovsky@yandex.ru
(cmenooewtit 0ok1a0d)

[To naHHBIM PErMOHANBHOTO ILJIOMIAIHOTO MACCUBA CHHXPOHHBIX MAarHUTOTEIUTYPUUECKUX
(MT) u marauroBapuanuonubix (MB) 3onaupoBannii KIROVOGRAD Ha 3anagHOM CKIIOHE
BopoHexckoro maccuBa B HIDKHEH KOpe OBLIM YCTOWYMBO JIOKATM30BAHBI SPKHUE aHOMATUU
ANEKTPONPOBOTHOCTH, ACCOLIMHPOBAHHBIE C IPEBHUMH IUIaT(HOPMEHHBIMH IIOBHBIMH 30HAMH U
00JIacTSIMU COBpEMEHHOM akTuBu3anuu [1,2].

HuxHekopoBble aHOMaIUM 3JIEKTPONPOBOJHOCTH B IUIAHE XOPOIIO KOPPEIHPYIOTCA C
xopomo u3BectHbIME Kypckoit u bapsituackoit MarHuTHBIMU aHoManusivu [3]. Mcrounnkamu
WHTEHCHUBHBIX MarHUTHBIX aHOMAJIMH SIBJISIFOTCS MAaCCHBBI JKEJIE3UCTBIX KBAPLUUTOB, MarHUTHAs
MIPOHUIIAEMOCTh KOTOPBIX 3HAYUTEIHHO MPEBBIIIAET MPOHUIIAEMOCTh BaKyyMa, TPaJUIIMOHHO
UCIIONIb3YEMYIO JUISl BCEHl HCCleAyeMOi cpelbl MpU PElICHUU MPSMBIX U OOpaTHBIX 3aj1ad
MarHUTOTEILTYPUKH.

Jlis v3ydeHusl BIMSHUS aHOMAlMi MarHUTHOM MpoHHIIaeMOCTH Ha naHHble MT/MB
30HJIMPOBAHUN M OIEHKH BO3MOKHBIX MHTEPIPETALMOHHBIX MCKAKEHUI METOJIOM KOHEUHBIX
AJIEMEHTOB OBUIO BBIMOJIHEHO JByMEpHOE MojenupoBanue DM mnons [4] ¢ ydetom c
aHOMaJIbHOW MarHuTHOM mponumaemoctu (1.5 g, 3o, 5 Ho.) OTAETBHBIX 3JICMEHTOB MO/ICIIH,
umuTUpyromiel pesyinbtatel 2D+ unBepcun MT/MB nannsix Ha npoduie XKU3APA [5]. Tlo
pe3yabTaTaM MOJICTUPOBaHUs OBLJIO U3YyYEHO BIIMSHUE aHOMAJIUM MarHUTHOM MPOHUIIAEMOCTH
Ha KOMIIOHEHTHI AJIEKTPOMArHuTHOTO 1ot U ocHoBHbIe MT/MB nepenatounsie GyHKIUN.

JUJIss MUHUMU3AlUA UCKQKCHHUA Ha dTale WHBEPCHH CICIYeT B 00JIACTH MHTCHCHBHBIX
MarHUTHBIX aHOMAallMid TpujaBaTh OOJbIIMKA Bec AaHHBIM H-momspuzamuun OM mons. [ns
YCTpaHEHUS] BIIMSHHUS AHOMAJbHOW MArHUTHOM MPOHHUIIAEMOCTH HEOOXOJMMa pa3padoTKa
HOBBIX AJITOPUTMOB MHBEPCUH W/ Uiy mporienyp koppekuunu MT/MB naHHBIX.

Paboma evinonnena npu ¢unancosoii noooepocke PDPDU (epanm Ne 16-35-
00529 mon_a.)
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KOHTPOJIb KAYECTBA BETOHA bYPOHABUBHBIX CBAI
B OCHOBAHNHN ABTOMOBUJIbBHOU DCTAKA/IbI
MEXCKBAXHWHHBIM VJIbTPA3BYKOBbIM METOJIOM

Jlozoeckuii Hnva Hukonaesuu', Yyprun A.A. 2
Yue, Llenmp 2eosnexmpomacnummnoix uccredosanuit U3 PAH, 3as.1a6., 000 «II'EOCy;
2 unoicenep-2eopusux, 000 «IEOCy; acn., kagedpa Celicmomempuu u 2e0aKycmuxi,
Teonocuueckuii paxyromem MI'Y um. Jlomonocosa
i.n.lozovsky@yandex.ru
(yemmwuii 0oxnao)

Ha stane coopyxenust GyHIaMEHTOB aBTOMOOMIILHOM 3cTaka/ibl B MOCKOBCKOM 00acTu
ObUT TPOBEACH Hepa3pyLIAIOUMil KOHTPOJb KadecTBa OeToHa OypOHaOMBHBIX CBai
MEXCKBOKUHHBIM YJIbTPa3BYKOBBIM MeTonoM [1,2]. B msTH HCOBITYyeMBIX CBasiX B BEpXHEH
YacTU KOHCTPYKIMM ObUIM BBIIEICHBI 30HBI AHOMAJIbHO HU3KUX 3HAYEHUH CKOPOCTH
pacrpocTpaHeHus yIbTpa3ByKoBbIX BOH (10 2500 m/c).

AHanu3 KepHa, OTOOpPaHHOTO W3 CTBOJIa CBaif, M UCHBITAaHUS OOpa3lOB KepHa
paspyLIaroM METO/I0M He MOATBEPIUIIA CHUKEHUS KauecTBa OeToHa.

Jljis yTOYHEHUSI TEOMETPHUUECKUX Pa3MEepPOB, MECTOMOJIOKEHUS M (PU3UUECKHX CBOMCTB
AHOMAJIbHBIX 30H OBLIM IPOBEJIEHBI JONOJHUTEIbHBIE YIbTPA3BYKOBBIE HCCIIEIOBAHUS 11O
METOJUKE JIBYMEPHOW MEKCKBaXUHHOM ceficMuueckoir Tomorpaduu [3,4]. Ha monydenHo# B
pe3yabTaTe pemieHuss OoOpaTHOW 3ajadd  KapTe pacupeleNieHHs 3HAuYeHWd CKOPOCTH
pacipocTpaHEHHUs] yIbTPA3BYKOBBIX BOJIH Oblla JIOKAJW30BaHA Yy3Kasg HU3KOCKOPOCTHAs
aHOMaJIbHasl 30Ha, IPUMBIKAIOIIAsl K OIHOM U3 TpyO AocCTyIa.

Ha ocHoBaHMM COBMECTHOTO aHaiM3a pe3ylbTaTOB ToMorpaduu © COOpaHHOM
WHGOPMAIIMY O TEXHOJIOTUU U3TOTOBJICHHUS CBail OBUIO CIIEIAHO MPEINOI0KEHHE, YTO PUINHA
BO3HHUKHOBEHHUS aHOMAJIbHBIX 30H 3aKJII0YAETCs B HAPYIICHUH KOHTAKTa MEXIy OETOHOM CBaii
u TpybamMm JAOCTynma B pe3yibTare YKIaJKH OETOHAa MOBBIIMIEHHONW JKECTKOCTH. bbIIo
MPEIJIOKEHO CKOPPEKTHPOBATh TEXHOJOTHUI0O OCTOHUPOBAHHMS M MPU  MOCIEAYIOIIEM
M3TOTOBIICHUH CBail MPUMEHUTH BUOPOYIIOTHEHHE OeTOHA Ha TITyOMHY HE MeHee 3 METpOB.

ITocne BHeceHMs W3MEHEHMH B TEXHOJIOTHIO OETOHHPOBAHMS, AHOMAJIBHBIX 30H B
BepXxHeW yacTu cBail (Oosee 60 mT.) MO pe3yabTaTaM HUCIBITAHUM YIbTPa3BYKOBBIM METOJOM
3apeTUCTPUPOBAHO HE OBLIO.

JUia yTOUHEHHs] METOAMKU cOOopa JaHHBIX M IMOJAXOJOB K PEIIEHUI0 OOpaTHOW 3ajauu
MEXCKBOKUHHOM celicMuueckoi ToMorpaduu Ha OypoHaOMBHBIX CBasX MpeABAPUTEIHHO ObLI
BBIIIOJTHEH KOMIUIEKC —OIBITHO-METOJUYECKMX padoT, BKIIOYAIOUIMM MaTeMaTH4yecKoe
MOJICIMPOBAaHNE M YJIbTPA3BYKOBBIE H3MEPEHUS Ha (PU3MUECKOW MOJAEIM CBaM C JABYMS
3aJI0’KEHHBIMH JIe(eKTaMu.

Cnucok numepamypo.
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MOJAEJIMPOBAHUE ITOTOKOB TAKEJIBIX METAJIJIOB B PEUHBLIX BOJIAX
METOJAMU MAIIIMHHOI'O ObYUYEHUM A

Manvieun Eecenuii Bauecnaeosuu
acnupanum., Kageopa ceoxumuu ranowagpmos u ceocpaduu no4e
Teoepagpuuecxuii paxyromem MI'Y um. M.B. Jlomorocosa
malygin.ev@gmail.com
(vemmuotit 0oxnaod)

MonenpoBaHue pa3IMyYHBIX MIPOLIECCOB B 33Jadax Hayk o 3emie TpeOyeT J0CTaTOYHO
IIOJJHOTO M TOYHOTO ONMCAaHUsS, IMOCTPOEHUS CIIOKHBIX aHAJOIOBBIX MOJEJNEH, 3a4acTylo ¢
OOJIBIIMM KOJIMYECTBOM IapaMeTpoB. MeToJpl MAIIMHHOTO OOY4YEeHHs MO3BOJSIOT CTPOHUTH
MO/I€JIN, OCHOBBIBAsICh TOJILKO Ha IPU3HAKOBOM OIMCAaHUU U3y4aeMOoro Mpolecca.

B pabote npeioskeH MoXoJ K MOJEIUPOBAHUIO MOTOKOB TSHKEIBIX METAIUIOB IJISL PEK
KpbIMCKOro 1osryocTpoBa ¢ MCII0JIb30BaHUEM METOI0B MALIMHHOTO O0Y4YEHHS.

Pemenue 3amaun MonenupoBanus Tpedyer chopmMupoBaTh 06a3y JaHHBIX 10 BHIOpPAHHOMN
npobiemaruke. B 6a3y JaHHBIX BOLUIM PE3yJIbTaThl THAPOJIOrO-TeOXMMUYECKUX HCCIIeI0BaHUN
Ha pekax Canrup, Anbma, Kaua, benbOek, nposenennsix I'eorpapuyeckum gaxkynpsrerom MI'Y
nmean M.B. JlomonocoBa B pasubie ce3oHbl 2015 — 2016 rr., a Takke wHbOpMANUsI O
INPUPOAHBIX M  AQHTPONOIEHHBIX  XapaKTEpUCTUKAaX  BOAOCOOpOB.  XapaKTepUCTUKHU
3€MJICTIONIb30BAHUS TOJIyYEHbl ITYyTEM CErMEHTAallud KOCMHUYECKMX CHHUMKOB IpU ITOMOLIH
METOJIOB IITyOOKOro OOYYeHUsI M CBEPTOYHBIX HEHpOHHBIX ceTedl [1]. B 6a3y nmaHHbIX BolLIia
uHpopmanus 00 oporpaduyeckoM NOJOXKEHUH BOAOCOOPOB U THAPOMETEOPOIOTHMYECKUX
YCIOBHSIX (POPMHPOBAHUS CTOKA.

JUis  MOJEeNupoBaHMUs BHYTPUTOJOBOIO XOJa KOHIEHTpAUMH TSDKENbIX METauloB
ucroyib3oBana Mojenb Ciydaitnoro Jleca (Random Forest) s pemienust 3amaun perpeccuu
[2]. Ouenka kadecTBa MOJENIM MPOBEACHA ¢ MCIOJIb30BaHUEeM moJiHO# (leave-one-out) kpocc-
BaJIMJIAIIMH ITyTEM OCPEIHEHUs a0COTOTHON OLIHOKH.

[IpumMeHeHHe  METONOB  MAIIMHHOIO  OOY4YEeHHUs  IO3BOJIJIO  CMOJEIUPOBAThH
BHYTpHroaoBoii xox kouueHtparuii Cu, Co, Ni, Sr, Pb. Ha ocHoBe manHOi Momenu
paccunmTaHbl MOTOKM TSDKEJIBIX METAJIOB. AHAIU3 BHYTPUTOJOBOIO  PACIpENEICHUS
nmokaseiBaeT, yTo B 2015 r. okomo 90% cToka TsHKENbIX METaUIOB IMPOILIO B MHOTOBOJIHBIN
nepuox: 50% B 3UMHE-BECEHHUM MaBOAKOBBIM mepuon (sHBaph — Mail) u 40% Bo Bpems
JIMBHEBOTO JIETHET0 MaBoJKa. Vcrmonb3yemblil MOAXOA IO3BOJISIET HCCIIENOBAaTh BIUSHUE
IIPU3HAKOB Ha UTOTOBBIN PE3YJIbTAT MOJAEIUPOBAHMS.

Paboma evinonnena noo pyxkosoocmeom k.e.H. Jlvtuaeuna M.IO. u npu ¢hunancosotu
noooepaicke PODU (2panm Ne 16-05-01037).

Cnucox numepamypot.
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2. Ronneberger O., Fischer P., Brox T. U-net: Convolutional networks for biomedical image
segmentation // International Conference on Medical Image Computing and Computer Assisted
Intervention. Springer International Publishing, 2015.
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BEPUDOUKAILMSA SKCITEPTHOM CUCTEMBI
I[TPOI'HO3NPOBAHNA OBPA30OBAHNA JIEJJOBBIX 3ATOPOB
HA CEBEPHOM JIBUHE

Manvieun Hean Bauecnasosuu (unoic.), Anewun UM.
Jlabopamopus ceoungpopmamuxu (501) D3 PAH
malygin.iv@gmail.com
(ycmuwlii 00Kk1a0)

B nokname mpencraBieHbl pe3yiabTaThl BepUGUKALMKA SKCIEPTHONM CHUCTEMBI IS
MIPOTHO3UPOBAHUS MOIIHOCTH JIEAOBOTO 3aTopooOpa3oBaHus Ha ydacTke p. CeBepHas /[BuHa
[1]. MHcxomHsiMH JaHHBIME JJIi TPOTHO3UPOBAHMS  SIBISIFOTCS THUAPOJIOTMUECKHUE U
METEOPOJIOTHYECKHE HAOIOACHHUS 3a MPOMEXKYTOK BpeMeHu ¢ 1991 mo 2016 rr. Ananus u
00paboTKa JAHHBIX OCYILIECTBISETCS METOAaMH, pa3pabOTaHHBIMH B TEOPUU MAIIMHHOTO
oOydeHHsI ¥ CMEXHBIX o0mactsax Marematuku [2,3].  OTCyTcTBHE  KOMILUIEKCHOM
MaTeMaTHYeCKOW MOJIeNM Tpolecca 3aTopooOpa3oBaHMs W Majas BpEMEHHas DIyOuHa
TOCTYITHBIX JTAHHBIX HAOIIOACHUI HE IO3BOJISIOT UCIOIB30BATh KIACCHYECKHE CTATHCTHIECKUE
METOJBI.

DkcnepTHas cucrema Oblia pazpadorana panee B 2012 1., mpu ee HACTPOMKE U 0O0yUECHUHU
HCIOJIb30BAJUCh JJAHHBIE THUIPOJIOTMYECKUX IOCTOB M METEOCTaHIUH st ce30HOoB 1991-
2010 rr. B mpemnaraemoii paboTe K MCXOTHBIM JAHHBIM ObLT J0OABJICH HOBBIM BPEMEHHOM
nepuon 2011-2016 rr., 9To MO3BOIMIO MPOBECTH MMOBTOPHOE O0YUECHHE CUCTEMBI U OIICHUTH €€
kadecTtBO. [IpoBeneHHas Banuaanus moKa3ajla padOTOCHOCOOHOCTh JKCIIEPTHOH CHUCTEMBI:
MIPOTHO3BI, PACCYMTAHHBIE C €€ MOMOIIBIO, COBNAIM C HAOMIOJECHUSMU JJIsl BCEX IIECTH BHOBb
N0OaBJICHHBIX CE€30HOB. [IpM STOM TOYHOCTH MPOTHO3UPOBAHUSA, OIEHEHHAas Ha Bcel
COBOKYITHOCTHU JJAHHBIX, OCTAJIaCh MPAKTUYECKU HEM3MEHHOMU U cocTaBuia 85%.

[IporpaMmMHas peanuzanus sBIseTCs KpoccriaThOpMEHHOM, cucTeMa peali30BaHa Ha
sa3plke mporpamMmupoBanuss C++ B BUIOE KOHCOJIBHOTO TPWIOKEHHS U MOXKET ObITh
aZlanTUPOBaHA /ISl UCIOJIb30BAHUS B OMEPATUBHOM CiIy)kO€ MOHUTOpPUHIA THAPOJIOTUYECKOi
o0ctanoBKH y4yacTka CeB./[BUHBI.

Cnucok numepamypel:

1. Manvieun U.B. Metoauka nporHo3a oOpa3oBaHMs JICJOBBIX 3aTOPOB Ha pEKax HAa OCHOBE TCOPHH
pacnio3HaBanus 00pa3oB // BectHuk MockoBckoro yuusepcurera. Cepus 5: 'eorpadms. 2014, Ne3.
C.43-47

2. Xypaenée IO.U., Huxugpopoe B.B. ANroputmbsl pacro3HaBaHHs, OCHOBAaHHbIE Ha BBIYMCICHUHU
onenok // Kubepueruka. 1971. Ne3. C. 1-11.

3. Koncmanmunos P.M., Koponesea 3.E., Kyopssyeeé B.h. KoMOWHATOpPHO-TOTHYECKHN TOIXOA K
3aJadaM Mporuo3a pyaoHocHocTH. // [Ipobnemsl kubepHeTrku. Brim. 31. Mocksa. Hayka. 1976. C. 5 —

38.
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BO3MOXHOCTH UCITIOJIb3OBAHIMA HEIﬁ\POCETEB\)OFO [HOAXOAA
JULA MTHTEPIIOJIALMHN HTOJIEWM CMEINEHUN 3EMHOU ITOBEPXHOCTH
110 IAHHbIM 'HCC-HABJIYOIEH1

Manesuu Anexcanop Hnvuy®
Y w.c., Jlabopamopus 2eoounamuru, I'eodusuueckui yenmp PAH
2 acn., kagedpa «Be3onacHocmy 1 SKON02US 20PHO20 RPOUZEOOCEAY,
Topuetii uncmumym HUTY « MHCuCy
ai.manevich@yandex.ru
(yemmwuii 0oxnao)

Hcnonb3oBanue Haubojee JOCTOBEPHOH HMHPOPMALMKM O CMEIICHUSX 3EMHOU
MMOBEPXHOCTH KpailHE BayKHO IIPU UCCIIEIOBAHUH 3K30M€HHOM U SHIOT€HHON €0 JMHAMUYECKOU
AKTUBHOCTH pailoHa. Pa3nuuHble MaHHBIE O NOJSX CMELWIEHHM 3€MHOM ITOBEPXHOCTH H
pacueTHBIX XapaKTEPUCTUK U3 HHUX MOJydaemblX (AegopMmaiiu, CKOpPOCTH CMELICHUH u
neopmanuii, QuIaTanMs) TO3BOJIIOT TOIYy4aTh Kak (yHIaMEHTalbHBIC 3HaHUA O
re0JMHAMHYECKOM PEeXUME HCCIeAYEMOro peruoHa WU JIOKAJIbHOM 00JacTH, TaK U CIIyXat
00oCHOBaHHEM 0€30MaCHOCTH OJKCIUIyaTallud Pa3IMYHBIX TMPHPOTHBIX W TPUPOIHO-
TEXHUYECKUX O0BEKTOB (CKJIOHBI, HE(TE- U ra30MpPOBOAbI, OOBEKTHI CTPOUTENHCTBA U T.11.).

OCHOBHOH 1LIE€JIBI0 HACTOSIIETO HMCCIIEOBAHMS SIBJISETCS IOBBIIIEHUE JOCTOBEPHOCTH
untepnpetarmu nanHbix [[HCC HabmroneHuii 3a COBpeMEHHBIMH JABM)KEHUSAMU 3€MHOU KOPBI U
nepopManusMU  36€MHOM  IOBEPXHOCTM C  HCIOJB30BAaHUEM  CIIYTHHUKOBBIX  CHUCTEM
GPS/TJIOHACC. B pabore mnpeacraBieHa CTPYKTypa HCKYCCTBEHHOW HEHpPOHHOW ceTH,
BO3MOKHOCTH HCIIOJIB30BAHUS KOTOPOH 1 OyAyT paccMOTpeHbl. Mcnonb30BaHne HEHPOCETEBBIX
METOJOB IO3BOJISIET MCIOJIb30BATh MPEUMYILECTBA «MHTEIJIEKTYaIbHOT0» aHAIN3a JaHHBIX B
CPaBHEHHUU CO CTaTHUCTUYECKUMHU MeTofamMu. MOXKHO BBIAECIUTh TPU OCHOBHBIX OTIMYUSL:
o0ydyaeMOCTh — CHCTeMa IIOJydyaeT HOBbIE HAOOPBI JAaHHBIX M UCHOJb3YeT UX s
KOPPEKTUPOBKA CBOUX BHYTPEHHHX aJITOPUTMOB; YHHMBEPCAJIBHOCTh BXOJSIIMX JaHHBIX —
UCIONIb30BaHHWE Pa3HOW MO cBoWcTBaM uHpopManuu (craTudyeckas M JWHAMUYecKas,
KAaueCTBEHHAasl U KOJIMYECTBEHHAs); I€TEPMUHUPOBAHHOCTh — paclo3HaHue (yHIaMEHTaIbHbIX
0COOEHHOCTEH Te0JIOTHYECKOM Cpelbl M HMX BIMSHUE HAa KMHEMAaTHKY CMEIIEHUH 3eMHOM
MTOBEPXHOCTH.

JUIs OLEHKH NEpPCHEKTUB HCIIOJIB30BAHUS HEUPOCETEBBIX METOIOB /ISl MHTEPHOJIALUU
MoJiel CMEIEHUN 3€eMHON MOBEPXHOCTH, OBLI 3alporpaMMHpOBaH alroOpUTM. Pe3ynbTaTsl
WHTEPHOJISILIMM ~ MCKYCCTBEHHOM HEWPOHHOW CEThI0 CpPaBHUBAJINUCH C  pe3yjbTaTaMu
MHTEPIOJSIIMA METOJaMH KpPUTMHIa U METoJa OOpaTHBIX PAcCTOSHUN Ha CHHTETUYECKUX
TECTax U pealbHOM OO0BEKTEe, MOCPEJICTBOM OIEHOK aOCOIIOTHBIX OHIMOOK. PaccMoTpeHbl
OCHOBHBbIE HAaIlpaBJICHUs JallbHEHIIEro pa3BUTHUA HEHPOCETeBOro IMoAXoAa i 3ajaad
WHTEPMOJIALIMHI NTOJIEN CMELIEHNUI 3€MHOM MOBEPXHOCTH.

Cnucok numepamypot:

1. Xaixun C. Hetipounsie cetw. Ilomuenii kypc (2-e m3m. Ilep. ¢ amri.) M.. Msmarenbckuii oM
"Bunesamc". 2006. 1104 c.

2. Miljanovi¢ M., Ninkov T., Susi¢ Z., Tucikesic S. Forecasting geodetic measurements using finite
impulse response artificial neural networks // Indian journal of geo-marine sciences. 2017. Vol. 46.
Iss. 9. pp. 1743-1750.

3. Reiterer A. et al. A 3D optical deformation measurement system supported by knowledge-based and
learning techniques // Journal of Applied Geodesy. 2009. Vol. 3. Ne. 1. pp. 1-13.

4. Tatarinov V., Kaftan V., Tatarinova T., Manevich A. Modern Geodynamics of South Yenisei Ridge to
Result of the GPS/GLONASS Observations // IOP Conference Series: Earth and Environmental
Science. 2017. Vol. 95. DOI: 10.1088/1755-1315/95/3/032024.
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[IPOLIECCHI INTABJIEHHMS B 30HE JMHAMWYECKOM IO IBVKKU

Mameeee Maxcum Anexceesuu, Moposzos [0.A., Kyrakosckuii A.JI., Cmynvcras A.H.
H.c., Jlabopamopus mexmonuku u ceoounamuxu (103), D3 PAH
mma@ifz.ru
(vemmuotit 0oxnaod)

Nzyuenue ncesporaxunuroB (IITX) nmpoBoaunoch HaMu Ui OMUCAHUSI M XapaKTEPUCTUKH
MIPOIIECCOB MOTEPH MMPOYHOCTH B Pa3JIOMeE B CBSI3U C pa3ApoOIeHHEM U U3MENIbYEHUEM TTOPOJIBI U €€
(GpUKIMOHHBIM paciyiaBieHueM. Panee Oblmu uccienoBaHbl jaBe pasHoBuaHoctu IITX Mo
rpanuTonsaM u3 pudeiickoro komruiekca bapenneBomopckoro modepexnbs (m-oB Peibaunii) u mo
MeTarcaMMHTaM MajeonpoTepo3oiickoro komruiekca Ceseproro [Ipuinanoxes, KOTOpblE OKa3aJIUCh
JIBYX Pa3HbIX T€HETHMYECKUX U MOP(OIOrMYECKUX THUIIOB: 32 CUET MEXAaHHYECKOI'0 H3MEIbUeHUs
MOpPOJbl U TPOILIECCOB YACTHMYHOTO IUIABJIEHUS, COOTBETCTBEHHO. BHOBb MONy4YEHHBIE IaHHbBIE
otHocarcst k [ITX Cesepnoro Ilpunanoxbsi, MapKUPYIOIIUM MPOILECCH HANOXKEHHBIX XPYIKUX
nedopmMaliii OpOreHHOTO JTara Pa3BUTUS PETHOHA, M KacalOTCs YCIOBUN (POPMHUPOBAHUS paciijiaBa
B 30HE MPEAIOIAraeMO CEHCMHUYECKON TTOABHKKH.

C mnomomipto MeTonoB TepMmoOapomerpuun (TWQ) u  MuHEepaabHO-TIapareHETHYECKOTO
aHajM3a paBHOBeCHbIX accommanuii Bi-Mus-Pl-Kfs-Q Bo Bmemraronux I1TX rHeiicax mojaydeHsl
OLICHKH TIapaMeTPOB PETHOHAIBLHOTO MeTaMopdu3mMa M OacToKaTakia3a Ha HAdaJbHOW CTaIuH
(dbopmupoBanus pazinomHoii 306l T = 670 — 680 °C, P =4 — 5 x0ap, 94T0 COOTBETCTBYET IITyOUHAM
nopsaka 12-15 kM. C y4eToM 3KCHEpUMEHTAIBHBIX JAHHBIX MO YACTUYHOMY ILJIABJICHUIO HOPOL,
ONMM3KKUX MO COCTaBy K apKO30BBIM MeTamnecyaHukaMm [l] TemmepaTypa B 30HE MOJIBMKKH HpU
(GpUKIIMOHHOM pa3orpeBe pocturana, kak muHEMyM, 800-850 °C, BmomHe mocraTtouHas s
pacIuiaBieHMsl, B IEPBYIO OYepeb, CIIOAUCTBIX MUHEPAIOB. DTO COTIacyeTcsl ¢ yCTaHOBJICHHBIMU
HamMH (aKTaMH: MYCKOBHT — €IUHCTBEHHBIH MUHEpasl, KOTOPbIA IMOJIHOCTHIO BBIIUIABISECTCS W3
BMEIIAIOUINX, & WIIUT-CMEKTHTHl — €IWHCTBEHHas (a3za, KOTopas Kpucramumsyercs B crekie. C
Y4€TOM TOTO, YTO TeMIIEpaTyPHBIN AUANa30H yCTOMYMBOCTH CMEIIAHHOCIOMHBIX MILTUT-CMEKTUTOB
Haxoautcs B uHTepBaiie 40 — 150 °C [2], MOKHO MPEAIOJIOKHUTh TOCTATOYHO OBICTPOE BHIBEIACHUE
K TIOBEPXHOCTH (OKOJIO 3 KM) pacCMaTpUBaeMbIX OPOJ MO paszsiomy. CXo/iHas U B3aUMOCBSI3aHHAs
TEHJCHLMS B U3MEHEHUH YCJIOBHMI MPOCIIEKUBAETCS MO TPEeHAy Bapuauui coctaBa ciatof B IITX u
BO BMENIAIOIIUX IMOPOAax (BO3pacTaHWE CTENCHM WX THApAaTallMd), a TaKXKe M0 W3MEHEHHIO
COCTaBOB IUIATMOKJIA30B - TUIArHOKIAa3bl yaajneHHbIX oT [ITX BMmemarommx THeEHCOB Oolee
HATPUEBBIE, YEM TIArMOKJIa3bl OacTokaTakina3uToB Ha kKoHTakTe ¢ [1TX. PenukTsl muiarnoknazon
BHyTpH IITX eme Gonee obGennensl Na, HO 3amerHO oOGoramiensl Ca, OTpakas MOBBIIICHHYIO
HCIapsieMOCTh IEPBOT0 U3 paciuiasa [3], 1 OTHOBPEMEHHOE HAKOIUIEHHE BTOPOTO B HEM.

Takum o0pa3oMm, rHe#cel, Onacrokatakiasutel W [ITX 3BosONMEH CBOMX COCTaBOB
OTpa)KaroT pa3Hble YPOBHHM TNTyOMHHOCTH, Yepe3 KOTopble mpouuia mopoxaa, a IITX sBustorcs
MPOAYKTOM €€ (PPUKIIMOHHOTO PACIUIABICHHUS IPU OBICTPOM BBIBEICHUH K TIOBEPXHOCTH.

Paboma evinonnena npu punancosoii noooepscke PODU (epanm Ne 16-05-01012).

Cnucox numepamypot.

1. Castro A., Patino Douce A.E., Corretge L.G. et al. Origin of peraluminous granites and granodiorites,
Iberian massif, Spain: an experimental test of granite petrogenesis // Contrib. Mineral. Petrol. 1999.
Vol. 135. pp. 255-276.

2. Lin A. Fossil Earthquakes: The Formation and Preservation of Pseudotachylytes // Springer-Verlag,
Berlin Heidelberg. 2008. - 348 p.

3. Toprnocmaeséa T.A. Muxkpo- 1 HaHOHEOAHOPOJHOCTb 3€MHBIX M JYHHBIX MMIIAKTHBIX CTEKON //
ABTope(bepaT AUuccepTrani Ha COHCKAHUC y‘léHOﬁ CTCIICHU OOKTOpa IrcOJIOro-MUHECPATOTHUIYCCKUX
Hayk. M., 2017. - 25 c.
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YNCJIEHHOE MOJIEJIMPOBAHUE ®OPMUPOBAHMSI
JIOTIOJTHUTEJILHOT'O JIATEPAJIBHOT'O HOPMAJILHOT'O HAITPSDKEHM ST
3A CUET JEHY IALIIU

Mazkoe /Imumpuit Cepzeesuu
H.c., Jlabopamopus (pyHOamMeHManbHbIX U NPUKIAOHBIX npodiem mekmonogusuxu (204),
UD3 PAH
dsm@ifz.ru

(vemmuotit 0oxknaod)

B nmanHoii pabore mpencTaBieHBl YHCICHHBIE MOJETU (OPMHUPOBAHUS H3OBITOYHBIX
HaMpsDKEHUH TOPU30HTAIBHOTO CKaThs, OOBSICHEHHWE HaJUuus KOTOPbIX B 3€MHOH Kope
SIBJIICTCS. BKHOM TIPpOOJIieMOil TEKTOHUMKH. E€ oOCyxkaeHue BenETcsi MPaKTUYEeCKH C Hadajaa
BTOpOM MojoBUHBI XX BEKa U HMMEET IPUKIAJHOE 3HAYEHUE, T.K. JAHHBIC HAINPSKEHUS
HEPEAKO SBIAIOTCA OJHOM W3 cephé3HeHmmx mnpolieM mpu  pa3paboTKe PYyIHBIX
MectopokacHuii [1], B Tom uucime Ha poccuiickoit Tepputopuu (Konbckuii MOIyoCTpoOB).
MexaHu3mMbl ~ T€HEpalUyd  [OBBIIIEHHOTO  YPOBHS  TOPU3OHTAIBHOIO  HAIPSHKEHUS
paccMaTpUBaINCh, B TOM YHCIIE, KaK PE3yJbTaT BEPTUKAILHOTO MOIHSATHS BElIeCTBa KOPbHI [2].
Takoe mogHATHE B peruoHax C aKTUBHBIM CHOCOM OCAJ0YHOI'O0 MaTepuaja MOXKET ObIThb, B
MIEPBYIO OYEPE/Ib, IPOUCXOIUTD 32 CUET JEHYNallMOHHBIX ITPOIECCOB.

B Tekymem uccnenoBaHuu MpeACTABICHBI IBE YACICHHBIE YIIPYTOIJIACTUYECKAE MOJEIN
(dbopMUpOBaHUS JAOMOIHUTENBHBIX «ICHYIAIIMOHHBIX» TOPU30HTAIBHBIX HampsbkeHui. Llenbro
paboThl OBUIO KOJIMYECTBEHHO HCCIICAOBATh NAHHBIA >(PQEKT I Mojesel, 3HaYuTeNbHas
4acTh KOTOPBIX HAXOAMUTCS B 3aKPUTUYECKOM COCTOSHUU M IOKa3aTh, Kak OH GopMupyeTcs, B
TOM 4YHCJIe, NPU Pa3IMYHbIX IPOYHOCTHBIX CBOMCTBaX cpeAbl W JI1 Pa3IMYHOro BUAA
3aJ1laBaeMoro 3akoHa ractuyHoctu. [lepBas Mmonens Oosee mpocrtas: TOPU30HTAIBHO CIOUCTAs
cpena, UIsi KOTOpoH 3amaércs TOJBKO TMpolecc JACHYAallMM, HaxoxJaAeHue olnactu
OCA/IKOHAKOIUIEHUS] MPEAINoiaraloTcs 3a mpenenamu Mozenud. Bropas monens — narepaibHO
HEOJTHOPOHAS, paccMaTpuBaeTcsi 30Ha cyomykuuu pernona CeepHoro Xoncro. Eciam miis
IIEPBOH, «OJHOMEpPHOW» MOJENM CTaBWJIACh 3ajJadya ONUCaTh HW3Yy4aeMbI MeEXaHU3Ma
HEMOCPEACTBEHHO (B TOM 4YMCIIE JJIsi COMOCTAaBJICHMSI C aHAIMUTUYECKUMHU MOJEISIMHU), TO BO
BTOpOW ObLIa MpPENNpUHATA MOMbITKA MOKa3aTh €ro BIMSHHWE Ha HANpPsHKEHHOE COCTOSHHE
peanbHOM reoIOrn4ecKOi CTPYKTYPBI.

[Ipumensiace siBHasE KOHEYHO-Pa3HOCTHas CXeMa, pa3paboTaHHass YWIKMHCOM JUis
WCCIICJIOBAHMS YIPYTOIUIACTHYECKUX Tel W ycoBepmieHcTBoBaHHas CtedaHoBbIM [3] s
IIPUMEHEHHsI B TeomMexaHuke. B e€ pamkax cpelra paccMaTpUBAaeTCs Kak YIPOYHSIOIIEECs
YOPYIOIUIACTHYECKOE TEJIO0, HCIOJIb3YETCS HEAaCCOUMMPOBAHHBIM 3aKOH IIJIACTUYECKOTO
teuenus [Ipykkepa-lIparepa-Hukomnaesckoro.

Paboma evinonnena npu punancosoii noooepscxke PODU (epanm Ne 16-05-01115).

Cnucok numepamypel:

1. Pebeyxuu FO.JI, Cum JLA., Kosvipes A.A. O BO3MOXHOM MEXaHH3ME T€HEpalH W30BITOYHOTO
TOPU3OHTAJIBHOIO CXKaThsl PyAHBIX y3110B Kosbckoro momyoctpoBa (Xubunsl, Jloosepo, Kosmop) //
I'eonorus pynusix mecropoxaenuii. 2017. T. 59. Ne 4. C. 263-280.

2. Pebeyxuii FO.JI. O BO3MOXXHOM MEXaHH3ME reHepalii B 3eMHOH KOpe TOPH30HTAIBHBIX CKUMAOIITHX
nanpsokennit // JIAH. 2008. T. 423. Ne 4. C. 538-542.

3. Cmeganos FO.Il. Hexoropbie 0COOEHHOCTH YHCIEHHOTO MOJEIMPOBAHUS IOBEJICHHS YIPYTO-
XPYIKOIJIAaCTHUHBIX Matepuaios // ®u3z. mezomex. 2005. T.8, Ne3. C. 129-142.
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IHPUMEHEHHE METOJIA ®OYHKIWM TPUHA JIUISI MOJEJIUPOBAHUSA
CUHTETUYECKHNX CEMUCMOI'PAMM (HA ITPUMEPE I''TABHOI'O COBbITUA
N3 POA 31 UIOJIA 2010 T'OJA BBJIN31 OCTPOBA BAJIAAM)

Hukumuna Mapzapuma Anexcandposna’, Banvkos A.FO.?

Yw.c., Huemumym meopuu npoznosa semnempscenuii u mamemamuueckoti 2eousuxu PAH
npogp. kagedpwr Buicuieii mamemamuxu CITGITY
margaritnikitina@yandex.ru
(yemmwuii 0oxnao)

B JlagoXCcKOM permoHe MNPOUCXOAUT MHOXKECTBO MHMKpPO3EMIICTpsCEHH Ha (¢oHe
HECKOJIBKMX 3emyeTpsiceHuii B roj [l]. B peruone pacnosnaraetcs €IMHCTBEHHAs
ceficmoctaniusi (Mbic HukoHoBckuid, o.Bamaam) W 3TO CHJIBHO OCJOXHSET JIOKAJIU3ALUIO
HMCTOYHHUKA 3eMJIETPSCEHUN.

B nmamHOM [noKiaze npemsaracTcsi HOBBIM  METOJX IIOCTPOCHMS CHUHTETHYECKOMN
ceificMorpaMMbl M HaXOXKJIEHHUS MeXaHHW3Ma odara. DTOT MeToJ OyAeT NMPOWUTIOCTPUPOBAH Ha
OCHOBHOM 3EMJICTPSCEHUH M3 POsi, KOTOphIid ObuT 3apeructpuposad 31.07.10 BOmm3u Bamaam
[2]. MBI ucnonb3yeM Maible COOBITHS Ui MPOBEPKU KauecTBA MOCTPOEHUS CHHTETHUYECKOM
ceiicMorpaMMbl, Tak KaKk MICTOYHHKH pacroiararoTcst BHyTpu rabopoauabdasos [3].

Ham moaxox 1 mOCTpOEHUST CHHTETHYECKHX CEMCMOIpaMM OCHOBAaH Ha METOJIE
¢byakuu puna [4]. dnga onucaHus MCTOYHHMKA HCIONB3YIOTCS TPU MOJIEIH: JAUIONb 0e3
MOMEHTa, TBOMHOH AWMOiL 03 MOMEHTa U c(hepudecKuii NCTOYHHK. [ ydera KOHEYHOCTH
pEaIbHBIX HCTOYHHKOB MbI HCIHOJB3YEM JeNbTa-(PYHKIMOHAIBHBIE MOCIEA0BATEIHHOCTH,
OCHOBaHHBIE Ha sAJIpax IByX THNOB: Jupuxie u JlopeHua.

[Tapametpsl Monenu (MX KOJUYECTBO BapbUpyeTCs OT 2 70 5 B 3aBHCHUMOCTH OT THIIA
HMCTOYHHMKA) OIPEACNISIOTCS MHUHUMHU3AIUEH Pa3HOCTH MEXAY pPEAIbHOW M CHHTETHYECKOU
ceiicMorpaMMaMy METOJIOM HauMeHbIIUX KkBaapaToB. s coObrtust 31.07.10 Mbl mony4unu
OTJINYHOE COIVIACHE MEXKAY CUHTETHYECKOU U peabHOU celicMorpammamu. M 4To eme BaxkHee,
MOJIYYEHHBIM NPEJI0KEHHBIM METOJOM HAKJIOH IUIOCKOCTH pa3jioMa B MEXaHHW3ME ouvara
OTJIMYAETCS TOJIBKO HAa HECKOJIBKO I'PaJyCOB OT M3BECTHOI'O HAKJIOHA TEKTOHUYECKHX JIMHUN B
9TOM pernoHe [l]. DOTo pgaer ocHOBaHMS paccMaTpUBaTh Hall METOJ Kak BecbMa
MEPCTIEKTUBHBIN JJI UCIIOJIB30BaHNUs B CIIy4ae aHAJIOTMYHBIX COOBITHH.

Paboma evinonnena npu punancosoii noooepsicke PODU (epanm Ne 18-35-00335)

Cnucox aumepamypul:

1. Accunosckas b.A., Oscos M.K., Kapnunckuii B.B., Mexprowes J[.FO. CelicMuueckre coOBITHS Ha
Jlapore // T'eopuck. 2009. T. 3. C. 6-12.

2. Accunoeckas B.A., Kapnunckuii B.B., Hedowesun A.C. Heobbrunoe 3emuerpscenns 31 mrons 2010
rozaa Ha Jlagoxckom ozepe // T'eopuck. 2011. T.1. C.58-62.

3. Nikitina M.A., Val’kov A. Yu. Modeling of local seismic events in the area of Valaam's island
https://arxiv.org/abs/1711.09448

4. Val’kov A., Kuzmin V., Romanov V., Nikitina M., Kozhevnikov S., Meglinski I. Field of a point source
in a semi-infinite elastic medium // Waves in a Random and Complex Media. 2012. Vol. 22. pp. 423—
424,
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OLIEHKA IIPEJIEJIA TPA®UKA CEICMUYECKON OINMACHOCTH
C UCIIOJIb30BAHUEM TEOPUU DKCTPEMAJIbHBIX 3HAUEHUM

Ilagnenxo Bacunuii Anexcanoposuu
H.c., Jlabopamopus ceticmuuecxoti onachocmu (302) U3 PAH
pavlenko.vasily@gmail.com
(vemmuotit 0oxknaod)

B pabote paccmarpuBaercsi mpobiaemMa BOSHUKHOBEHUSI HEPEATHUCTUYHO BHICOKMX OIEHOK
napaMeTpoB KoJieOaHUil TIpyHTa, KOTOpbIe BO3HHMKAIOT B ClydasX IPUMEHEHHs MeTona
BEPOSITHOCTHOTO aHallu3a ceiicMudeckoit onacHoctu Kopuemna-Maxk [Nyaiipa [1, 2] s oueHku
CEeHCMHUYECKOH OIIaCHOCTH, MMEIOIIEeH OYeHb MAJyl0 T'OJIOBYIO BEpPOSITHOCTh peanu3anun [3-6].
Ota npobiema cBs3aHa C MCIOJIb30BAHHEM HOPMAIBHOTO PACHpeAeTICHHS ISl MOJICIUPOBAHUS
HEOIpPe/eIEHHOCTH TapaMeTpoB KosebaHuii rpyHTa [7]. B pabote mo gaHHBIM ceTeil CHITbHBIX
newkenuit Snonnn (K-NET u KiK-net) uzydarorcs BBIOOpOUHBIC paciipeiesieHus jorapupma
nukoBoro  yckopeHuss (PGA) 1npu  (QUKCHpOBaHHBIX  3HAYEHUSAX  MArHUTYAbl U
TUIOLEHTPAJIBHOIO paccTOsiHUS. B kadecTBe TI'MIOTETMYECKUX MOJENEH paclpeneaeHus
BEPOSTHOCTEH MCIOJB30BaHbl HOPMaJbHOE paclpeziesieHue U 000OLIEHHOE pacrpeseeHue
skcrpemanbHblX 3HaueHuid (GEVD), npennoutuTenbHas MoJienb BbIOMpAETCs Ha OCHOBE
CTaTUCTMYECKUX KpUTEpUEB corjacus. Pe3ynbraThl aHaiu3a MOKa3bIBalOT IPEBOCXOCTBO
GEVD B onmuHHamumatu w3 ABEHAIIATH HM3YYCHHBIX BBIOOpOK. Kpome Toro, mns Kaxmoii
M3y4eHHON BbIOOPKHU OBLIM MOIy4eHbl OTpULATEIbHbIE OLIEHKH napamerpa ¢popmsl GEVD, uro
yKa3blBaeT Ha HaJM4YMe KOHEYHOro BepxHero mpenena pacnpenencauii IN(PGA). Takum
obpazom GEVD mnpexacraBisier Oonee pealMCTUUYHYIO MOJAENb JUIsl ONMcaHus paz0dpoca
3naueHuii IN(PGA), xotopasi O3BOJISICT YYUTHIBATH OTPAHUYECHHOCTh IMAPaMETPOB KOJIeOaHuil,
BbI3BAaHHBIX 33JIaHHBIM CLIEHapHbIM 3emierpsicenueM. [Ipumenenne GEVD sBisiercst noruyHoi
aJIbTEpHATUBON OOBIYHOM MPAKTUKE UCIOIb30BaHUS YCEUEHHOIO HOPMAIbHOIO paclpe/iesieHus
[8] 1 mo3BoOIsET TONTYYNTH OrPAaHUYCHHBIN TPAPUK CEHCMUYECKOM OMACHOCTH.

Cnucox numepamypot.

1. Cornell C.A. Engineering seismic risk analysis // Bull. Seismol. Soc. Am. 1968. Vol.58(5), pp.
1583-1606
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TIOJIOXXEHUE CUBUPCKOU IIJIAT®OPMbI B PUDEE
110 ITAJIEOMAT'HUTHBIM TAHHBIM
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acn., eed.umdxc., Jlabopamopuu Inasnozo eeomaznumuoco noas u Illempomacnemuszma (105), U3 PAH
Pasenkoal@ya.ru
(vemmuotit 0oxknaod)

Pudeiickoe Bpems sBIsIETCS OJHUM U3 KIIOYEBBIX JTAllOB B T'€OJIOTMYECKON HCTOPUU
3emiu. M3BecTHO, yTO B Havane pudes HauMHaeTcs paciaj cynepkoHTuHeHTa KomymOus
(Hyna). B cpennem pudee obpasyercst cynepkoHTHHEHT Poaunus, a ye BO BpeMs MO3IHETO
pudest HauMHaAeTCs ero pacraf.

[TorydeHnre HOBOM MaTeOMarHUTHON MHGOPMAITUU O PUPEHCKUX MOpogax 3eMHOr0 mapa
IIOMOXKET yTOYHUTb MHOTHME BONPOCHl TIEOJUHAMUKM pacrnaga M (GOpMUPOBaHUS
CYNEPKOHTHHEHTOB, @ TAKXKE BBISIBUTH CIECICTBHS TAaKUX III00ATBHBIX COOBITHIA.

Anpom Komym6bum, a Briocinencteuu Poaunanu, sBisicsa kpatoH Jlagpertus. OgHaKo ecTh
MHEHHE, 4YTO ¢ MoMeHTa ¢opmupoBanus KomymOumum 10 MoMeHTa pacnaga PoxuHum
CYILIECTBOBAJl METAKOHTUHEHT B COCTaB KOTOporo Bxoauian Cubupckuil kpatoH, JIaBpeHTHs U
bantuka [1], mpu 3TOM CBOEH 10)KHOHM 4YacThiO (B COBpEMEHHBIX KoopanHaTtax) CHOMpCKHiA
KPATOH COEIMHSIICS C CeBepHOM yacThio JlaBpentuu [3].

OCHOBHOW 1ENBIO JTAHHOH pPa0OTHI SABISUIOCH IIONYYE€HHE HOBOW IMaleOMarHUTHOM
uHpopmauun o pudee Cubupckoit mirarpopmbl Ui TECTUPOBAHUS TUIOTE3bl O
CYILIECTBOBAaHUHU TpaHCAOKeMOpuiickoro merakontuHenta (Cubupp + JlaBpentus + bantuka).
[Tyrem cpaBHEHHUS TPAaeKTOPUM KaxylleWcs MUrpauuu nomocoB Cubupu u JlaBpentun Oyner
BO3MOJKHO OIIPENICNIUTh MEePEMEIIATINCh JIH UCCIeayeMble OJIOKHM B pudee B COCTaBE €AMHOM
JIUTOC(EPHOM IJIUTHI, UITH Ke BeH ce0sl KaK OTIeIbHbIC CTPYKTYPHBIC SAMHUILIEI [ 2].

Ha tepputopun Cubupckoii miatdopmsl pudeiickiue Mopoasl ¢ HEHAPYIICHHBIM
3ajeraHMeM U HeMeTaMOp(U30BaHHBbIE MPHCYTCTBYIOT HA TEPPUTOPUM Y IKHMHCKOTO,
Amnabapckoro u Onenexkckoro nogustuii. Ha YmkuHckoM 1 AHaGapCcKOM MOJHSATHSX TaKKe
OTMEUYEHO CYILIECTBOBAaHHE MarMaTHUECKUX TeJl HIKHEe-cpeHepudelickoro Bo3pacra.

B  nmamnoit pabGore OyayT mpeACTaBiCHBI  TOCJIEIHUE JaHHBIE  JACTAIBHBIX
NAJIEOMAarHUTHBIX ~ UCCIIEOBAaHUM  HIDKHEpU(EHCKUX 1opoa  YDKMHCKOTO — MOJHSATHS
Cubupckoii mnardopmsl, a Takke IMPUBEIEHO COMOCTaBICHHUE TpaeKTopuu Murpauuun Cubupu
n JIaBpeHTUH Ha N3y4aeMOM BPEMEHHOM IIPOMEXKYTKE.

[TonydyeHHble NaleOMarHUTHBIE MOJIIOCH! TO3BOJISIIOT YTOYHHUTH BpeMs (OpPMHUpPOBaHUS
M3y4aeMbIX OCaJOYHBIX TOJIII, a TAKXKe MOHATh AMHaMUKy Cubupckoil nmiaardopMsel B pudee.

CornacHO cpaBHEHHIO TpaekTopuu wMurpanuu JlaBpentun u CuOupu, a TaKxke
COIIOCTABJICHUIO HMX CPEOHMX CKOpPOCTEH IEPEMEIIEHUS MOXHO TOBOPUTH O BO3MOXHOM
nepeMenieHu B pudeiickoe Bpems JlaBpentun n Cubupu B mpenenax OgHOW JUTOCHEpHOI
TIJTUTBHIL.

Paboma evinonrnena npu gpunancosoii noodepoicke PODU (epanm Ne 16-17-10097)

Cnucok numepamypo.
1. Condie K.C. Episodic continental growth models: afterthoughts and extensions // Tectonophysics,
2000, 322, 153-162.
2. McElhinny M.W. Palaeomagnetism and Plate Tectonics // Cambridge University Press,1973, pp. 358.
3. IHaenoe B.D., Tanne HU., Ilempos I1.IO., XKypasnes /.3., [layunno A.B. VYiickas cepus u
no3gHepudeiickne cwulbl Ydypo-Malickoro paioHa: W30TOIHBIC, ITaJICOMArHUTHBIC JTaHHBIE U
npobiieMa cynepkontuHenta Ponunus // I'eorexkronnka. 2002. Ne 4. C. 26-41.
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MOBWJIbHA ST PETUCTPALMS THCC-CUTHAJIOB
C BBICOKOM YACTOTOM OITPOCA
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Y Tabopamopus eeoundpopmamuru (501) HD3 PAH
> @UIJKHA PAH, Apxanzenvck
crash@ifz.ru
(vemmuotit 0oxna0)

[Ipu BeMONHEHMM PAa0OT MO YTOYHEHUIO TPACKTOPHHM  ABIKEHHUS  OBICTPO
nepeMenanmxcs oO0beKTOB (HampuMmep, camojeTra-1aboparopuu) Ha MPOTIKEHHBIX
npodwisax [1] annmapaTHas yacTb HEOOCTyKMBaeMbIX 0a30BBIX CTaHLUI ObuTa TopaboTaHa I
UX HCHojb30oBaHus Ha aBromoOwmie [2]. Jlerom 2017 roga ObLI BBINOJIHEH 3KCIIEPUMEHT IO
OLIEHKE TOYHOCTH MO3MIIMOHMPOBAHUS TMOJBW)XKHOTO MPUEMHHKA, YCTAaHOBJICHHOTO Ha
aBTomoOmie. Mi3MepeHus: mpou3BOAMINCEH B X0/1€ IEPEIBUKEHHIS aBTOMOOMIIS 110 €BPOIEHCKOM
yactd Poccunm B MepuAMOHAIBHOM HampaBlieHHMH OT ApxaHrenscka 10 CeBacTornous.
OAHOBPEMEHHO € 3THUM Ha BpPEMEHHOW 0a30BOIl CTaHIMM B T. ApXaHTEIbCKE JIaHHBIE
PETUCTPUPOBAIUCH HEOOCITY)KHBa€MBIM O0OPYJOBAaHUEM, AHAJOTHYHBIM OOOPYJOBAHUIO B
coCTaBe MOJIBUYKHOM PErUCTPUPYIONIEH CUCTEMbl aBTOMOOUIIS.

OCHOBY TEXHHYECKOTO pEIICHUS COCTABIISCT OIHOIUIATHBIH KOMITBIOTEp Ha 0asze
mporueccopa ¢ apxuTektypoir ARM. J{is npoBeneHus: UCCleOBaHUA 10 TO3UIIMOHUPOBAHUIO
aBTOMOOWJISI paHee CO3JaHHOE perucrpupyromiee sHeproddpdextuBHoe obopynoBanue [3,4]
ObUIO J10pabOTaHO: TMOBBIIEHA €ro AaBTOHOMHOCTH, IPOBEPEHA BO3MOXHOCTH KOHTPOJIS
pabouero COCTOSHUS M SKCIIpecc-TIepelayn JaHHbBIX M0 KaHaIaM MOOWIIBHOW CBSI3H B YCIIOBHSAX
C pa3NMUYHBIM Ka4eCTBOM CUTHAJa COTOBOM CETH.

Cnucok aumepamyput:
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HEJIMHEWHBIE B3AUMOJIENCTBUS I'APMOHHK JJTMHAMO-BOJIH
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popovaep@ifz.ru
(yemmwuii 0oxnao)

['eHeparusi MarHUTHOTO TOJISL B 3Be3/laX M IuTaHeTax (B yactHocTH, B CojHIe U 3emuie)
CBSi3aHAa C HAIMYMEM MEXaHHM3Ma JWHAMO, KOTOPBI OCHOBaH Ha COBMECTHOW paboTe anb(a-
addexra u nudepeHIMaIBHOrO BpallleH!s B HeApax HEOECHOro Tejla, B Pe3yyIbTaTe KOTOPOH
BO3HUKAIOT BOJHBI MAarHUTHOTO TIOJS, TaK Ha3bIBaeMbIe ITWHAMO-BOJHBL CyIleCTBYIOIIHE
MOJIEJI TUHAMO CHOCOOHBI BOCHPOHM3BOJUTH OCHOBHBIC YEPThI TIOBEJCHHUS MAarHHUTHOTO TIOJISI
HeOecHbIX Tell. OHAKO, OCTaeTCsl Psii HEPEHICHHBIX BOMPOCOB. UTOOBI omucaTh KOHEYHBIM
POCT MArHUTHOTO TOJISI U YYECTh €r0 BIMSHHUE HAa XapaKTep TCYCHHWW BEUICCTBA B MOJECIH
JMHAMO BBOJSIT HEIMHEHHOCTD. [Ipy 3TOM PUHATO CUUTATh, YTO CAMBIM YYBCTBUTEIHHBIM IS
MEXaHU3Ma COJIHEYHOTO M 3€MHOIO JWHAMO K HEJIMHEHHOCTH sBisieTcs anbda-apdexrt. B
JTaHHOU paboTe paccMaTpHUBACTCS HETMHEHHOE B3aMMOJICHCTBUE TAPMOHUK JHHAMO-BOJIH JISI
OJTHOCJIOHHOM CpEJIbI.

Paboma evinonnena npu ¢punarncosoti noodepoicke Ilpoepammur Ilpezuouyma PAH Ne 28

UCCJIEJJOBAHUE YCTOMYMBOCTU OPUEHTALIMM KOCMUYECKOTI'O AIIITAPATA,
OCHAIIIEHHOT'O TIAPYCOM, IO/l AEMCTBUEM MHTEHCHUBHOT'O JIA3EPHOI'O JIYYA

Ilonosa Enena Ilemposna
K.h.-M.H., 8.H.C., Jlabopamopus 2eosrekmpoounamuxu (403) UD3 PAH
popovaep@ifz.ru
(cmenooewtit 0ok1a0)

Breakthrough Starshot - HayuHO-MccnenOBaTEeNbCKUI W WHXKEHEPHBIH  MPOEKT,
HamnpaBJIeHHBIH Ha pa3paboTKy kocmuueckux ammapatoB (KA), OCHaIIEHHBIX CBETOBBIM
napycom. B nanHoil pabote MbI UcclielyeM YCTOWYMBOCTh OpHeHTaluu Takoro KA npu manbix
€€ BO3MYLICHUAX B TEYCHUHM BPEMEHU JIEHCTBUSA MHTEHCUBHOTO JIA3€PHOTO JIyda C IJIOCKUM U
rayccoBeiM mnpodumieM. B Takoil mocraHoBke 3amaun KA 4YyBCTBUTENEH K KpPYTSILIUM
MOMEHTAM M TOINEPEYHBIM CHJIAM, KOTOpBIE BIMSIOT Ha opueHTanuto. J[Bwxenue KA mop
JEHCTBUEM JIA3€PHOTO JIyda MbI OMHUCAIH C MOMOIIBIO YpaBHEHUN Dijepa M BTOPOrO 3aKOHA
Herotona. IlonmydeHHyr0 cucTEMY YypaBHEHMM Mbl MCCIENOBAIM HAa YCTOWYMBOCTH
AQHAJIUTUYECKH B JIMHEHHOM NPHUOIMKEHUHM M YHUCJIEHHO, YTO I[O3BOJIMJIO IOCTPOUTH
Tpaekropuu JBrxkeHns KA. Mel nokaszanu, yto KA ¢ miiockum mapycom ObICTPO BBIXOJMT U3
30HBI JEHCTBUS Jiyya, HE YCIEB MOIYYUTh HEoOXoaumoe yckopeHue. OpueHTalus napyca
KOHMUYECKOH u cepuueckoil popmbl (4acTh cepsrl, ¢ paaAnycoM KPUBH3HBI MHOTO OOJIBIINM,
4YeM pajJuyc Iapyca) siBIsieTcsl CTaOWIIbHOM, €ClIM pacCTOSHUE OT LIEHTpa Mapyca J0 IeHTpa
Macc 0oJblie, YeM pajnyc KpUBU3HBI Tapyca.

Paboma svinonnena npu gpunancosoii noooepaicke llpocpammur [pezuouyma PAH Ne 28
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IIPEJIBAPUTEJILHBIE PE3YJIbTATHI CEUCMOAKYCTUYECKUX N3MEPEHUI B
JIEJOBBIX YCIIOBHMAX JIADOXCKOI'O O3EPA

Ilpecnoe /Imumpuit Anexcanoposuu
K.(h.-M.H., H.C., Jlabopamopusi (hyHOaMmeHmaIbHBIX NPOOIEM IKOIOSULECKOU 2e0DUSUKU
u eynkanonozuu (703) U3 PAH
presnov@physics.msu.ru
(yemmuuwuii 0oxnao)

AHanM3UpPYIOTCS OKCIIEPUMEHTAJIbHbIE [aHHbIE, IOJy4YE€HHbIE B paMKax I[0JIEBOIO
sKcriepuMeHTa B 3anuBe Hailicmepu Jlajgoxxckoro o3epa Ha mnonuroHe kKosuepHa AO
“Oxkeannpudop” B anpene 2018 roga. Cxema skcniepuMeHTa MoIpa3yMeBajia YCTaHOBKY IISITH
ABTOHOMHBIX T'€0-THJPOAKyCTHYECKUX OyeB JieoBOro kiacca [1] Ha jenoBOM MOKpOBE B
BEpIIMHAX MPAaBUIBHOTO MATHUYroJibHUKAa co ctopoHoil 300 M. B kadectBe pedepeHCHBIX
npuOOpPOB  HUCIONB30BAINCH YCTaHOBIEHHBIH Ha Oepery Bemocumerp CM3-OC wu
TpexkommoHeHTHbIH BemocumeTp Guralp CMG-3ESPCD, koTopslii Takke ObLI BMOPOJKEH B
nén. CeilcMoaKyCTHUYECKHE M3MEpeHUs oxBaThiBasid Auana3zoH dactoT 0,03-50 ', mpu stom
MPEJIOJIarajioch BBIINOJHUTH JBa JKCIEPUMEHTA. aKTUBHBIM M TMAcCUBHBIA. B maccuBHOM
peXHUME LIYMOBOM CHUTHal PErucTPUpPOBAJICS BCEMU MPUOOpaMH Ha JIEJOBOM IIOKPOBE B
TedeHnn 96 yacoB. B akTuBHON (aze okcmepumeHTa  ObUIM  HCHOJIB30BaHBI
CHEMATM3UPOBAHHBIE MOPCKUE CEMCMMUYECKHE HCTOYHUKU — DJIEKTPOUCKPOBOM HCTOUHUK
(cmapkep) momHOCThIO 1,5 KJ[’K M HCTOUYHUK B3PBIBHOTO THUIIA (CEHCMOPYKbE) MOIIHOCTHIO 2,7
]k paspaborkn OO0 «'EOJIEBAMC» [2].

N3yvaercs BO3MOXKHOCTH BBIIEJCHHS B TIOJHOM IPUHUMAEMOM BOJHOBOM IIOJIE
pa3IMYHBIX  MOJOBBIX  COCTaBJIIOIIMX, BKJIIOYas JIOHHbIE IIOBEPXHOCTHBIE  BOJIHBI,
THIPOAKYCTUYECKHE MOJABI W M3rHOHBIE KoyiebaHUs JeAoBOro mokpoBa. OreHUBaeTCs
BO3MOXXHOCTh pEaIM3alliid TOMOrpauuecKkoil CXeMbl PEKOHCTPYKLHU I1apaMEeTPOB CpE.bl
pacmpocTpaHeHUs] MO JaHHBIM O BPEMEHHBIX 3aJep>KKaX CHUTHAJOB, MPOLICAIIUX Yepes3
UccleyeMyto 00IacTh 1HA, aKBaTOPUU U JIEOBOTO MOKPOBA.

Paboma evinonrnena npu ¢unancosoii noodepoicke POOU (epanm Ne 16-29-02046).

Cnucok aumepamypu:
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OLEHKA BJIMAHUA CUCTEMbI ATMOC®EPHBIX DJIEKTPUYECKUMX TOKOB
HA ®OPMHUPOBAHMUE SJIEKTPOITPOBO/JHOCTHU
ATMOC®EPHOI'O ITOTTPAHNUYHOTI'O CJIOA

IIpoxopuyk Anexcandp Andpeesuu (m.n.c.), Ianuuenxo C.B., Anucumos C.B.
Teogusuueckas obcepeamopus «bopoxy UD3 PAH
alexprok@borok.yar.ru
(ycmmublii 00k1a0)

OnexrpoauHamuka atmochepHoro morpanudHoro cios (AIIC) — ogHo w3 Hambonee
MHTEHCHBHO DPAa3BHBAIOIIMXCS HANPABICHUH B MCCICIOBAHUM TJIOOATBHON 3JIEKTPUYECKON
nenu [1]. Mogenu TypOyJIEHTHOCTH, HCIIOJB3YIOIINE METOJA TPAHCHOPTHPYEeMOW (YHKIHH
IUIOTHOCTH BEPOSITHOCTH, CIyXaT A(PQPEKTUBHBIM HHCTPYMEHTOM [UI  HCCIIEIOBaHHUS
CTaTUCTHKH TypOyJIeHTHBIX moJieit [2], popmupyromux snexrpuaeckoe cocrostane AlIC.

Ha ocnoBe wmozmenu [3] BBINONHEHBI OLEHKH BIMSHHUS CHCTEMBI aTMOC(EPHBIX
AJIEKTPUUYECKUX TOKOB Ha (OPMHPOBAHUE HIIEKTPUUECKOW IPOBOAUMOCTH. Pe3ynbTarsl
YHUCIEHHOTO MOJICIIMPOBAHUS  TOKAa3bIBAIOT, 4YTO YBEJIMYCHHWE BPEMEHU KOPPEISIHH
BEPTUKAJIBHONH CKOPOCTH [IBWKCHHS BO3IYHIHBIX Macc (yBETMYEHHE JOJH TPaHCIOPTa,
OCYIIECTBIIIEMOTO CTPYKTYPHPOBAHHOH TypOyJEHTHOCTBHIO) M YBEJIMYEHHUE DICKTPUUECKON
MIPOBOJIMMOCTH BO3/yXa, IPUBOAAT K YMEHBIIEHUIO BKIIJa MNIOTHOCTH TypOYJIEHTHOTO TOKA H
YBEIMYCHHUIO BKJI/JAa TUIOTHOCTH TOKA MPOBOAMMOCTH B IUIOTHOCTH IIOJIHOTO BEPTHUKAIBHOTO
aTMOC(EpPHOTO SJIEKTPUUYECKOTO TOKA. YCTAHOBJIEHO, YTO B HEBO3MYIIECHHBIX HEOIHOPOIHO
pacnpenerIeHHbIMI UCTOYHHKAMU a3PO30JIbHBIX YAaCTHIl YCIOBHIX, 00IAaCTsIMU MaKCUMAaJIbHOM
KOPOTKOIIEPUOJIHOW BapuaOeTbHOCTH AIIEKTPUYECKON MPOBOAUMOCTH SIBIISIOTCS TPH3EMHBIH
cioi ¥ 001acTh TypOYJIEHTHOTO BOBIIeUeHHs KOHBeKTUBHOTO AIIC.

BeisiBiena  acummerpusi  TypOYJIGHTHBIX ~ TOKOB,  CO3JaBa€MbIX  IEPEHOCOM
IPOTHBOIIOJIOKHO 3apsHKEHHBIX MOHHBIX (ppakuuii. [IpoBepka rumore3 o paBeHCTBE MOJSPHBIX
MIPOBOJIMMOCTEH B AJIEKTPOAHOM CJIO€ TPU HAJTUMYUU TYpOYJICHTHOTO MEPEMEIIUBAHUSI H O
HE3aBHCUMOCTH HMX BBICOTHBIX TNpO(QWIEHi OT IJIOTHOCTH TOKa IPOBOJMMOCTH IOKa3aia
HEBBITIOJTHEHUE TEPBOH M3 TUIOTE3 W MPHUOIMIKEHHOE BBHIOJIHEHHE BTOPOH B YCIOBHUSIX
HEBO3MYIIEHHON aTtMocdepsl. [ HOYHOTO yCTOMYMBO-CTPAaTU(PHUIMPOBAHHOTO U THEBHOI'O
koHBeKTHBHOTO AIIC BBINIONTHEHA TapamMeTpu3alus PACCUYUTAHHBIX 10 MOJEIH BBICOTHBIX
npoduieit 3IeKTPUIECKO MPOBOAUMOCTH.

Paboma evinonnena npu ¢unancosoii noodepoicke PH® (epanm Ne 16-17-10209).

Cnucok numepamypol:
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KOPPEJIALIMOHHBIE CBA3U MEXAY CTATUYECKUMU U TNUHAMNWYECKNMUA
YIIPYTUMHU TAPAMETPAMU KAPBOHATHBIX ITIOPO/]

Pasunoe Hukonaii Illaexkamoeuu.
acnupaum, PI'Y negpmu u eaza (HUY) umenu U.M. I'yoxuna
ravilov_n@bk.ru
(yemmwuii 0oxnao)

PaznuyHbiMH  aBTOpaMu MPOBOAMIIMCH HUCCIIEOBAHMSI 3aBUCUMOCTH CTaTHYECKOIO
MOJTyJISl YIIPYTOCTH OT JMHAMUYECKOTO KaK ISl MPOJYKTUBHBIX HE(TEra30HOCHBIX MOPOJ, TaK
u Juigs OETOHOB W TPYHTOB, HCHOJB3YEMBIX NpU CTpouTenbcTBe. Ha mpaktuke, s
OIIpEJIeJICHUs] YIPYTUX CBOWCTB TOPOJA HCHOJB3YIOTCA CTAaTUYECKHUE WM JTUHAMHYECKHUE
METO/IbI, OTJIMYAIOIINECS CKOPOCThIO U aMILTUTYI0# Harpykenus [1,2].

PacxoxxaeHne MeXay YOPYTUMH —MOIYJISMH, OIpPEICICHHBIMH CTaTHYECKHUM U
JUHAMHYECKUM ITyTEM, MOKET OOBSICHATHCS CIEAYIOIUMU TPUYUHAMH:

1. BennuuHbl HanpsokeHHs W JnedopMalyy, BO3HUKAIOIIME MpPU PACHPOCTPAHEHUH
yIBTPa3BYKOBBIX BOJIH MPH AUHAMUYECKOM HCCIEAOBAHUH, YPE3BBIYAMHO MaJIbl IO CPABHEHUIO
CO cTpeccoM u Aedopmanueii, CBI3aHHBIMU CO CTATHYECKUMH METOIAMH UCIIBITAHHH.

2. Ilpum cratuueckoil npedopmanuu TakKe BO3HHMKAIOT HEYNPYrHe KOMIIOHEHTHI
(HampuMep, CMEIICHHE MOBEPXHOCTEH MHUKPOTPEUIMH W TpaHull 3epeH). B To ke Bpews,
yIbTPa3BYKOBBIE (M CEiiCMUYECKHE) U3MEPEHUS B OCHOBHOM 3aBHUCAT OT YIPYroro OTKIUKa
[2,3].

Brinonnennsie B JaHHOW paboTe HMCCIENOBaHUS W aHAIU3 PE3yNbTaToB paboOT APYrux
aBTOPOB IMO3BOJIMJIM YCTAHOBHUTH 3aBHCUMOCTh CTATUYECKUX U JUHAMHYECKUX YIPYTUX
CBOMCTB TOPHBIX MOPOJ OT meTpodusndeckux napamerpoB. OTMEUEHO, YTO PA3TUUUE MEKAY
CTaTUYECKUM W JUHAMUYECKUM MonaysisiMu FOHTa Bo3pacTaeT B MOpoJax ¢ HU3KUM MOIYJIEM
YIIPYTOCTH U BBICOKOW MOPHUCTOCTHIO. Kak yCTaHOBIEHO SKCIEpUMEHTAMH, TUHAMHYECKHMA
MOJ1yJIb YIIPYTOCTU MOKET MPEBBIILIATh CTATUYECKUI B HECKOJBKO pa3 (BILIOTH A0 50 pa3) g
c11a00 KOHCOJTUAUPOBAHHBIX MOPUCTHIX TOPHBIX MOPO, @ UX OTHOIIEHHE MOXET CTPEMHUTHCS K
€IMHUIIE TOJBKO IS HA3KO MOPUCTHIX MarMaTHYeCKUX MOPOJ] MIPU OYEHb BBHICOKUX JIaBJICHUSX
o0xuma.

B pe3ynbpTare MpoBeACHHBIX UCCIIEAOBAHUH MTOKAa3aHO, YTO COOTHONICHNE CTATUYECKUX U
JUHAMUYECKUX YIPYTHX MOJyJeH ompenensercss BEJIWYMHON Ko3(duimeHTa mopucTocty u
CTETIEHBIO JTUTU(UKAIIIH TOPHBIX TTOpoa. [1o Mepe yIIoTHeHUsI TPYHTOB U WX MPE0Opa3OBaHUS
U3 PHIXJBIX C1a00 KOHCOJUAMPOBAHHBIX OCAJIKOB B TBEpJIble TOPHBIE MOPOJbl YMEHbIIACTCS
Kak o0I1as MopuUCTOCTh MOPOA, TaK M KOIDPHUIIMEHT CKUMAEMOCTH TOPOBOTO MPOCTPAHCTBA,
YTO NPUBOAUT K TOCTENEHHOMY CIVIAKUBAHUIO PA3IUUUN MEXIY JUHAMUYECKUMHU U
CTaTUYECKUMHU YIIPYTUMH MOAYISIMU 1opoJ. IIpu cTpeMieHnn MOpUCTOCTH K HYIIO yIpyrue
XapaKTePUCTUKH MOPOJI CTPEMSTCS K UICANBHO YIPYTHM.

Cnucok numepamypot:
1. King M.S. Static and dynamic elastic properties of rocks from the Canadian Shield // Intern. J. Rock
Mech. Min. Sci. Geomech. 1983. 20 (5) pp.237-241 p.
2. Schon J.H., Physical Properties of Rocks. Handbook of petroleum exploration and production,
Volume 8, Elsevier, 2011.
3. Mavko G., Mukerji T., Dvorkin J. The Rock Physics Handbook (Second Edition). Cambridge
university press, 2009.
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B nocnennee BpeMs Bce Oosibliiee pacpoOCTPaHEHUE MOTYYMIM UCCIEI0OBAaHUS B 00JaCTH
9JIEKTPOMArHUTHOTO MOHUTOpPUHTA. Takue MpoeKThl HANpaBJICHbl HAa MOJNydYeHHE MHPOPMALUU
00 U3MEHEHHUAX B I'€0dJICKTPUUYECKON CTPYKTYpE, BBI3BAHHBIX F€OJMHAMUYECKUMU IPOLIECCaMU
KaK €CTECTBECHHOTO, TaK M TEXHOTEHHOT0 npoucxoxeHus [1, 5]. Pe3ynbpraTsl pasHbIX aBTOPOB
3HAYUTEIbHO PACXOJATCS, TaK KAaK MOAOOHBIE MUCCIENOBAaHUS TPEOYIOT NMPUMEHEHUS TOHKUX
npouenyp. Ilpy npoBeneHMM MOHUTOPUHIOBBIX HCCIEIOBAaHUM, 3HAYUTENIBHO ITOBBIIIACTCS
pHCK HaOmoaeHus 1rymMoB [2,3].

['eonnHamMHuUECKUEe TPOIECCHI, MPEICTABIAIONINE HAUOOJBIINN HWHTEPEC, MPOSBIISIOTCS
3HaYUTENbHO cjabee, YeM MHJYCTpUAIbHblE IIOMEXM M HCKAXEHHs, BbI3BaHHbIC
HEOJHOPOJHOCTBIO DJICKTPOMArHUTHOTO BO30YkJeHus mpoBozsmeid 3emmn [3]. Tloatomy
HauboJiee CyIecCTBEHHON MPOoOIeMOi 3JIeKTPOMarHUTHOIO MOHUTOPHHTA SIBJISIETCS BbIJCIICHHE
1eNeBbIX YPPEKTOB MEHbIEH MHTEHCHMBHOCTH. OCHOBHOE CPEICTBO OOPHOBI C MMOMEXaMH —
IIPOBE/ICHUE CHHXPOHHBIX HAOMIOJEHUH. DTa METOJIMKa IO3BOJSCT YAAIUTh PEryJspHbIE
spdexTel. B KadecTBe WILTIOCTpAllMM  TMPEJICTABICHO CpPaBHEHHE YAaCTHBIX OLIEHOK
NepeaTOuYHbIX ONEpaTOPOB, MOJIYYEHHBIX Ha MaTepuajge MOHUTOPUHIOBBIX HAOJIOJICHUHA C
IIOMOUIBI0 METOa MarHUTOTEILTYPUUECKOIO 30HANPOBaHUS B oKpecTHOcTH KambapaTuHCcKOro
IIPOMBILIIEHHOT 0 B3pbIBa B Kuprusuu.

Paboma evinonnena npu ¢punancosoii noooepoicke PODHU (2panm Ne 18-35-00668 mon_a)
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LIUKJIOCTPATUT PAOGUYECKUI AHAJIU3 JIOITATUHCKOM CBUTHI:
K BOITPOCY O I'NIIEPAKTUBHOCTU 'EOMAT'HUTHOTI'O I1OJIA
B IIO3IHEM JOKEMBPUUN

Pyovko /Imumpuii Bnaoumuposuu (unoxc. )1, Pyosko C. B. 2 Hlayunno A. B Kysneyos H. B?
Jlabopamopus 2nasroeo eeomazHumuozo nois u nempomaciemuzma (105) Ud3 PAH
2eonoeuueckuii uncmumym PAH, Mockea
mythos2@yandex.ru
(ycmmuplii 0oxnao)

B omiokeHns X KpacHOLBETHOW JIOMATHHCKOW CBUTHI, 3aJIETAIONIEH B OCHOBAHUY YMHIACAHCKOM CepHH
no3nHero qokeMOpusi Enuceiickoro Kpsbka, oOHapyxeHa aHOMallbHass MarHUTOCTpaTUrpaduieckas 3anucs [1]
- B OCaJI0YHOM TOCIIEIOBATEILHOCTH MOIIHOCTRIO 60 M 3adukcupoBano 58 30H MarHUTHOH TossipHOCTH. [Tpn
9TOM, IaHHAasl OLECHKA SIBJIAETCS MHUHHMAIBHOH, MOCKOJBKY ObLIa MOJydeHa MpU 0TOOpe 0OpasloB C MIaroM
20cMm u Oonee, a MOCIOWHBIM 0TOOp 40-CaHTUMETPOBOrO HMHTEpBalIa M3 HIDKHEH 4YacTH pas3pes3a BBIIBUI
HaJIYie § 30H MarHUTHOH MOJAPHOCTH (aBTOPCKHE HEOMyOJIMKOBAaHHBIC HaHHEBIE). B CBS3HM ¢ 3TUM HMHTEpeC
BBI3BIBACT UTUTEIFHOCTD (DOPMHUPOBAHUS pacCMAaTPUBAEMOH TOJIIIH, YTO TO3BOJIUT ONPENEIUTh YaCTOTy CMEH
MarHuTHBIX 30H. DTO MOXHO CHENaTh C TMOMOLIbIO OIpeesieHnus 00CTaHOBOK (hOpMHUpPOBaHUS TOPOA U
HaXOXJEHUs HauOojee ONM3KMX COBPEMEHHBIX AaHAJIOTOB TAKUX OOCTAaHOBOK, MAJSI KOTOPBIX HW3BECTHBI
CKOPOCTH CEAUMEHTAIH. DTOT METOJ NaeT IMPHOIU3UTEIBHYIO OIEHKY. J[pyruM MeTonoM SIBIISeTCS aHaIn3
M3MEHUYMBOCTH KJIMMATO3aBHCUMBIX MapaMeTpOB B pa3pe3e U UX COMOCTaBJICHHE C OPOUTAIBbHBIMHU ITUKJIAMH
(umknocTparurpadguyeckuit MeTox).

CormacHO CEIMMEHTOJIOTHYECKUM JaHHBIM OTJIOKEHHS JIOMATHHCKOW CBUTHI HAKAIUIMBAJIHNCH B
KOHTHHETAIBHOI 00CTaHOBKE MO ICHCTBIEM BPEMEHHBIX BOJOTOKOB. Hambomee Oi3Ko# akTyammcTHIecKOM
MOJIENIBIO SIBIISIFOTCSL  «Balll» - C€J1ad0 Bpe3aHHbIE KaHAIbI, KOTOPBIE PACHpPOCTPAaHEHbI B COBPEMEHHBIX
MyCTHIHAX. HeMHOTOUNCIIEHHBIE OIpeNeNieHns] CKOPOCTH aKKyMYILSIIHN JUIS «Bali» BapbHPYIOT B IIHPOKHX
npenenax: ot 0.2m/1000 mo 1.5 /1000 net [2].

Jns omeHKH UIMTENbHOCTH (HOPMHUPOBAHUS pPACCMATPUBAEMON TOJNIIM LUKIOCTPATUTPahUISCKUM
METOJIOM BBITIOJTHEHBI TIOJIEBBIE OTIPEIeIeHIs MarHUTHOW BocnpuuManBocTd (MB) BIoms pa3pesa ¢ marom He
6osee 0.2 M., 4TO, COTJIACHO CEIUMEHTOJOTMYECKOW OIICHKe, OOecIeynBaeT HEOOXOMUMYIO pa3perIatonryro
CHOCOOHOCTh JIJIsi OOHapyKeHHus Haubosee KOPOTKUX OpOUTAJBHBIX MPEleCCHOHHBIX IUKIOB. M3MepeHHbIe
Bapuarnd MB ObUTH OABEPTHYTHI CIIEKTPATLHOMY aHATH3Y 10 anroputMy Multi-taper.

Ha nepromorpamMmMe oT4eTIMBO BEIAEISIFOTCS KK, COOTBETCTBYIoMHE ieprogam 29.3, 7.1, 1.8, 1.3, 1.0,
0.8 M, KOTOpBIE COOTHOCATCA MEXKIY COOOH B MPOMOPIMH OJM3KOM K TaKOBOW AJIsi OPOMTAIBHBIX IIMKIIOB
skcienTpucureta (400, 125, 93 ThIc. J€T), HIMKIOB HAKJIOHA 3eMHOW OCH K TUIOCKOCTH SKIUNTUKHU (36-27 ThIC.
net) U npeneccun (22-15 Teic. net) [3]. PaccuntanHoe MHHHMalIbHOE BpeMsi ()OPMHPOBAHHS H3YUCHHOTO
paspe3a JIOTIATHHCKOW CBUTHI cooTBeTcTBYyeT 1079 Thic. sieT. Ilpu Takod JUTUTEIBHOCTH (HOPMHUPOBAHUS
OTJIOKEHUM CpEeNHsAs MPOJOKUTENLHOCTh OJHOM 30HBI MAarHUTHOM TMOJSIPHOCTH B M3YYEHHOM paspese
coctaBisieT 18.6 ThIC. IeT. YUUTHIBas, YTO MUHIMAIIbHAST MOITHOCTh HEKOTOPBIX MATHUTHBIX 30H, BRISBICHHBIX
TIPY TTIOCIIOHOM H3yYeHHUH, COCTABISIET ~6CM MX MPOJOIKUTEILHOCTh MOXKET okazathest ~1000 net, yTo mouTn
Ha MOPSIAOK MEHBIIE MPOMODKUTEIBHOCTH HM3BECTHBIX MEPEXOMHBIX HHBEPCHOHHBIX 30H (7 Thic jet) [4].
[TomydyeHHast yacToTa WHBEPCHH HE MMEET JaKe NPUOJHM3UTEIBHBIX aHAIOTHH B (DaHEpO30MCKON HCTOpUM
3eMin, YTO, OYEBUIHO, YKa3bIBAaCT HAa COBEPIICHHO WHOE «TUIEpakTHBHOEe» moBeaeHue ['MII B mozmHem
JIOKeMOPHH.

Hccneoosanue evinonneno npu noodepoicke npoekma Ne0135-2018-0050 IIpoepammer IIpesuouyma PAH
u epanma PO®U 17-05-00021
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B pabGore paccMOTpeHO MOCTpPOCHHE JUHAMUYECKOM MOAEIM TPEIMHOBATOCTH 110
CEHCMMYECKUM JAHHBIM U PE3YIbTATaAM F€OMEXAHUYECKOT0 U NETPOYIPYTOro MOAEIUPOBAHUS.

Ha nanubiii MOMEHT pH pa3paboTKe MECTOPOKACHUHN YIIEBOIOPOAOB YACTO HCIONb3YIOTCS
IOUCKPETHBIE MOJEIM TPEUIMHOBATOCTH, OCHOBAaHHBIE IIPEUMYILECTBEHHO Ha CEHCMHYECKHX
JaHHBIX. JlomonHeHHMe STUX MoJeled pe3yiabTaTaMH TIeOMEXaHMYECKOrO0 U IETPOYHpPyroro
MOJIEJINPOBaHMs MO3BOJISIET PACIIMPUTh BO3MOKHOCTH TaKUX MOZEJIEH, B YACTHOCTH, MOSBIISAETCS
BO3MOKHOCTb BBIJIEJICHUS] TPEILUH, CIIOCOOHBIX IPOBOIUTD (UIIOU.

B ocHoBe BbleneHus (IIIOUAONPOBOISAIINX TPEIUH JIEKHUT TMIIOTE3a O CBA3M KPUTHUYECKU
HanpspKeHHbIX U (arongonposoasamux TpemuH [1]. CoryacHo 3To# rumorese, IpOBEPEHHOH Ha
OO0JIBIIIOM KOJIMYECTBE IAHHBIX [2], TpelmuHa crocoOHa NMpOBOAUTH (IIIOMI, €CIM KacaTelbHbIe
HanpsDKEHUs, JCHCTBYIOLIME Ha €€ IIOBEpXHOCTH, OKa3bIBAIOTCS OOJbIlle, YeM HOpMaJbHbIE
HAIPsDKEHUs, TOMHOXKECHHBIE HA TAHT€HC YIJIa BHYTPEHHETO TPEHUS.

Panee aBTOpamMm Obl1 pa3paboTaH IOCIENOBATENbHBIM aJrOPUTM IOCTPOCHHUS MOJENN
TPELMHOBATOCTH C IPHUBICYEHUEM TIE€OMEXaHMYECKOI0 U METPOYNPYyroro MOJEIMPOBAHMS IS
ofHoro mecropoxaeHust Poccun [3]. B HacTosdmeit paboTe OCHOBHOM aKIEHT clellaH Ha aHaIu3e
U3MEHEHMs CBOMCTB (DIIOMIONPOBONAIIMX TPELUIMH B XOJ€ Pa3pabOTKU MOJAEIBHOTO YdacTKa
MECTOPOKIECHUsA. bbula cO30aHa KOHEYHO-DJIEMEHTHAsh MOJENb, KaXIbli 3JEMEHT KOTOPOH
XapaKTepU30BajCsi IUIOTHOCTBIO, YIPYro-NPOYHOCTHBIMHU U (UIBTPALMOHHO-EMKOCTHBIMU
cBoiicTBamMH. MozenupoBaHue pa3pabOTKH MECTOPOKAEHHS BBIMOJIHSIOCH C TIOMOIIBIO BBEAEHHOI
CKBRXMHBI, Ha KOTOpPOW YyCTaHaBIMBAIOCh (PUKCUpOBaHHOE JaBieHue (mouna. Jlanee
IIPOBOAMIIOCH YMCIEHHOE I€OMEXaHMYECKOE U TUAPOJMHAMUYECKOE MOJEIMPOBAaHUE IIpolecca
n3pneueHuss He(pTH. B  Kaxablii MOMEHT BpEeMEHH ONpeAesuICs TEeH30p HaIpPsKeHUH,
JNEHCTBYIOLIUX B KaXJIOM 2JEMEHTe MoJenu. JIs KaXI0ro 2JeMEeHTa MOJENIH ONpeAessIach J0s
TPELUH, MPUCYTCTBYIOIIUX B 3TOM DJIEMEHTE W SBIIIOIUXCS KPUTUYECKH HAIPSOKEHHBIMM IPU
TEKyLEM HAaIPsKEHHOM COCTOSHMM. B pesynbraTe ObLT BBINOJHEH aHAIW3 TOrO, Kak J0Jis
GIIONI0NIPOBOSIIMX TPEILIUH U3MEHSETCSI B X0JI€ Pa3pabOTKU MECTOPOKACHHUS.

bbun npoaHanu3MpoBaHbl pa3IMYHbIE BAPUAHTHI Pa3pab0OTKU MECTOPOXKIEHHs, B YACTHOCTH,
BapbUPOBAIOCH JIAaBIEHUE HA CKBaknHe. Kpome TOoro, ObUIM MOCTPOEHBI 3aBHCUMOCTH JIOJU
GIIOMIONPOBOANIMX TPEIIMH OT BPEMEHH IS pa3jInuHbIX T'PaHUUHBIX ycioBuil. IlocTpoeHHbIE
3aBUCUMOCTH MOTYT OBITh HCIIOJIb30BaHbl B Kau€CTBE TPEHIOB IIPHU pa3pabOTKe MECTOPOKICHUH,
XapaKTePU3YIOLINXCS MPe00IaAaoniel PosIbIO TPEIIKH B (PUIBTPALIMOHHBIX POLIECCaX.

Cnucok numepamypot.

1. Barton C.A., Zoback M.D., Moos D. Fluid flow along potentially active faults in crystalline rocks //
Geology. 1995. Vol.23. Ne.8. pp.683-686.

2. Townend J., Zoback M.D. How faulting keeps the crust strong // Geology. 2000. Vol. 28. Ne5. pp.
399-402.

3. baiox U.0., [lyouns H.B., Pycuna O.A., Tuxoyxuii C.A. OnpeaeneHue napaMeTpoB TPEIIMHOBATOCTH
Kap60HaTHBIX KOJUICKTOPOB TPCIIWMHHOI'O THUIIA HAa OCHOBAHUH PE3YJIHLTATOB I'COMEXaHUYECKOIO U
neTpoynpyroro Mojaenupoanus // Tpynbl MexayHapOAHOH T'e0Ioro-reopu3nveckoi KoHGEpeHIInu
«I"'eoEBpaszus 2018. CoBpeMeHHbIE TEXHOJIOTUH U3y4YeHUs U ocBoeHus Heap EBpazumy». 2018. C. 439-
442.
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OLIEHKA BJIUSAHMSA KOHLEHTPALIMU HAIIPSKEHWM B OKOJIOCKBAXKWHHOM
[IPOCTPAHCTBE HA 3HAUEHUS VIIPYTUX MOJYJIEM, PACCUUTAHHBIX I1O
JAHHBIM I'IC

Pazanoea Mapus Banepvena (unoic.), J{youns H. B., @okun U.B.

Llenmp nempogpuzuueckux u ceomexanuyeckux uccieooganuti PAH,
Jlabopamopus ¢hynoamenmanvHulx npodiiem Heghmeeaz080u 2e0DU3UKU U 2e0PUULECKO20
monumopunea (202), Ud3 PAH
ryazanovamasha@yandex.ru
(yemmuwuii 0oxnao)

I'opHble MOpOABI, CllararoIiye KOJUIEKTOPBI YIIEBOJOPOIOB, HAXOIATCS B HAIPSIKEHHO-
1e(pOPMUPOBAHHOM COCTOSIHUHM, OOYCJIIOBIEHHOM BECOM BBIIIENEXKAIUX MOPOJ, TEKTOHUYECKUMHU
nporeccaMi M BIMsSHHEM Hachlmarouiero ¢uironga. OJHAKO HANPSDKEHHOE COCTOSIHUE MOMKET
M3MEHHUTBHCS BCJIEACTBHE Pa3pabdOTKU MECTOPOXKAEHUS: 100bua (uirona NPUBOAUT K H3MEHEHUIO
MIOPOBOTO JIaBJICHUS, UTO, B COOTBETCTBHHU ¢ Teopuel buo [1], menser adhexTuBHBIC HaNpsHKEHUS,
a OypeHHe CKBaXMH NPUBOIUT K BOSHUKHOBEHHUIO (P eKTa KOHIICHTpAUUN HanpsokeHuid. [lannas
paboTa B 3HAUMTENHHOM CTENICHN HAlpaBlieHa HA U3y4YeHHUe rmocieaHero s¢dexra.

KoHuenTpamust HanpspkeHUE BOKPYT CKBa)XMHBI MOXET OBITh OINKCaHa C IOMOIIBIO
n3BecTHOro pemenus Kupma [2], mOXy4eHHOro A ONMCAHMS HAIPSDKEHUH BOKPYI KPYrOBOTO
OTBEpPCTUSl B CIUIOIIHOM cCpee, a BIOCIEACTBUM MOAMGUIMPOBAHHOIO I Clydas, KOrja
OTBEPCTUE COOTBETCTBYET KPYIJIOMY CEUEHHUIO CKBa)KHMHBI, BCKpPbIBAIOIIEH (DIrOMI0HACKIIICHHBIN
mwiact [3]. CoryiacHO 3TOMY pELICHHIO, IOJI HANPSKEHUH BOKPYT CKBAXKHMHBI MOTYT OBITh
HalJICHbI, €CIM U3BECTHbI HAIPSDKEHUS, NEHCTBYIOIME B IOPOAE HA JOCTATOYHOM YAAJIEHUU OT
CKBA)KMHBI, @ TAK)K€ IOPOBOE JIaBJICHUE U JABJICHUE HA CTEHKE CKBAYKUHBI.

JUis OLIEHKM 3HAUYEeHUH HANpsOKEHUM, JEHCTBYIOIIMX Ha YAAJCHUM OT CKBa)KUHBI,
WCTIONB3YIOTCS] CTaTHUECKUE MOAYNIN yNPYrocTH. i X onpeneneHus MOTyT OBITh HCIIOIb30BAHBI
KOppEeJSINA MOAYJIEH YIPYroCTH, ONpeeNIeHHbIX Ha 00pa3ax KepHa B JaOOPaTOPHBIX YCIOBHSX,
1 naHHble Teopusnueckux uccaenoBanuii ckBaxut (I'C). BaxHo monumats, uyto ['MIC mo3Bosser
ONpEAEIUTh TOJIBKO JMHAMUYECKHE 3HAUYEHUS MOJYJeH yHOpyrocTd, B CBA3M C YeM JUId
ompexaeneHust Moayneil ynpyroctu B macimrtade 'MC HeoOXonmMo HCIONBb30BaTh CBSI3U MEXKIY
CTaTUYECKUMHU U JWHAMMYECKHMMHU MOJEISIMH, OIpEeJe/IeHHBIMM Ha KepHOBOM Matepuaie. Takue
3aBUCUMOCTH OBbUIM IOJyYeHbI aBTOPAMHU I10 JAaHHBIM HMCCJIEI0BAHUI 00pa3loB TOPHBIX MOPOJ C
OJIHOTO MecTopoxaeHus: Poccun.

Kpome Ttoro, 3amaua omnpenenenusi cratudeckux monyieit B macmrabe ['MC ocnoxHsercs
TE€M, YTO MOAYJIM YHPYTOCTH, PACCUMTAHHBIE M3 CKOPOCTEH MPOJOJIBHBIX M MONEPEYHBIX BOJIH,
MOJIyYEHHBIX MO aKyCTMYECKOMY KapoTa)xy, MOJIY4YeHbl MO JAaHHBIM O MpoOere ymnpyrux BOJH B
OKPECTHOCTH CKBaXXMHbI, B TOM YHCJI€, U B 30HE KOHLEHTpalUX HanpsokeHuid. OgHol u3 uenei
paboThI SBISETCS OLCHKA BIMSHUS M3MEHEHHs HamnpspkeHuil B oonactu 3-10 pagmycoB CKBaKWHBI
(pa3mep obnactu, B KOTOPOH MPOUCXOIUT 3HAUUTEIHHOE U3MEHEHUE HANIPSHKEHHOTO COCTOSIHUSA) Ha
3HAUYEHMsl YIPYTUX MOJYyJIEH, monydeHHbIX 1o qanHbiM [TUC.

Jns pemieHuss JaHHOW MpoOOJIEMBI MHpPEUIOKEHAa CepHs SKCIEPUMEHTOB HAa KEPHOBOM
MaTepuaige: HM3MEpeHHe CTAaTUYECKUX W JAMHAMHUYECKUX YIPYIMX MOAYJIEH NpU pPa3IHuHBIX
HaNpsHKEHHBIX COCTOSHUSX, OLIEHKAa MOAYJIEH 10 JaHHBIM MCIBITAHUNA TOJICTOCTEHHBIX LIMIMHIPOB,
KOMOMHAIMsA MeTOJ0B. Takue HKCIEePHUMEHTHI MO3BOJIAT OLEHUTh BKJIAJ M3MEHEHUs HalpsDKEHUH
Ha MOJYJIH YOPYTOCTH.

Cnucok numepamypot.

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

2. Kirsch E.G. Die Theorie der Elastizitat und die Bedurfnisse der Festigkeitslehre, Zeitschrift des
Verlines Deutscher Ingenieure // Zeitshrift des Vereines deutscher Ingenieure. 1898. Vol. 42. pp. 797—
807.

3. Jaeger J.C., Cook N.G.W. Fundamentals of Rock mechanics (2nd ed.) New York: Chapman and Hall,
1979. pp. 593.
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natasavi@inbox.ru
(yemmwuii 0oxnao)

B nannoif pabore paccMOTpeHBI BO3MOXXHOCTH W OCHOBHBIE HPOOJIEMBI NMPUMEHEHUS
apXeOMarHuTOJIOTMHM B  pa3IM4YHBIX OO0JAacTsX 3HaHMWA. Pa3BuTHe apXeOMarHWTHBIX
HCCIIEIOBAaHUM NPEACTaBIsAET UHTEPEC JUIsl T€OMAarHETU3Ma, KOTOPbIN MCCIENAyeT MOBEAECHUE U
IIPOMCXOKACHNE T€OMarHUTHOro mnojs. BoccraHoBiieHHE 3BOJIIOLMU TE€OMarHUTHOIO IOJIS
HCTOPUYECKOTO MEPUO0/Ia BPEMEHH UIPAET BAXKHYIO POJIb B TOHUMAHHUHU TNTyOMHHBIX MTPOIECCOB,
HNPOUCXOASAIIMX Ha TpaHUIe, SIPO-MaHTHsA, B BOIPOCE O pPOCTe BHyTpeHHero siapa [1].
Coznanue IUIaHETapHBIX MOJEIEH I'€OMarHUTHOIO IOJsl HA OCHOBE apXEOMarHUTHBIX 0a3
JAHHBIX WUIpaeT Ba)XKHYIO pOJIb A NPOTHO3MPOBAHUS €ro M3MEHEHHH B OyaylieM, 4ro
0COOCHHO Ba)XKHO B CBETE BO3MOKHOM NpuOMmkaroniericss uaepcu [2]. B coBpemeHHOI
JUTEepaType akTHUBHO OOCY)XJIaeTcs CBA3b TI'€OMarHUTHBIX BapHalUid C KIMMaTUYECKHUMHU
nporieccamu  [3], KoTopast OOYyCJIOBJI€HA POJIBI0 MAarHUTHOTO TOJS 3€MIIM B MOIYJISAIUH
KOCMHYECKUX JIydeld ¥ 00pa3oBaHMM KOCMOIEHHBIX paauoHykannoB [4]. ITocnennee maer
OCHOBaHME [UIsl Pa3BUTUS MAJCOKIMMATUYECKOTO MPUIIOKEHUS apXEOMarHUTOJOTHH.
PexkoHCTpyKLIUS MOBEAECHUS T€OMAarHUTHOTO MOJsl B PErMOHAIBHOM MaciTade crocoOCTBYeET
pELICHNI0 U psAla MPaKTUYECKUX 3a7ady B apXEoJIOMM, TaKUX KaK OrpaHMYEHHE BO3pacTa
apXeoJIOrMYEeCKUX HAXO0JJOK WM BOCCTAHOBIICHHE UX MOJIOXKEHUS IPU O0XKHUTeE.

PexoHCTpyKIIMST TEOMarHMTHOTO TOJISL OCTAETCS TPYAHOM 3aayei, pa3BUTHE MOJEIIEH
[OJIi B PErHOHAJIBHOM U II0OAlNbHOM MacimTabaXx HEBO3MOXKHO 0e3 HapaluBaHMs
apXEOMAarHUTHBIX 0a3 JaHHBIX KAa4EeCTBEHHBIMHM pe3yibTaTamMu. B mocnenHue necsaTuiieTus
OosbllIe BpPEMEHHBIE ps/ibl apXEOMAarHUTHBIX JAHHBIX MOJIydyeHbl 1o 3amagHoil Espore,
Cpenneit Asum, FOro-Boctounoit EBpone m Bocrounoii Asuu. Ho Bce emie akTyalbHBIM
BOIIPOCOM  SIBJISIETCSL  IIOJIyYEHME HOBBIX KayeCTBEHHBIX JAaHHBIX O HAalpsHKEHHOCTH
TE€OMarHUTHOTO TOJISl 10 JAPYTMM peruoHaM, B TOM uuciie mo Bocrounoii EBpome. B pabote
NPEJCTAaBICHbl PEe3yJbTaThl apXEOMAarHUTHBIX HCCIEIOBaHMM, TOJY4YEHHbIE B TEUEHHE
ITOCJIETHUX HECKOJIBKHX JIET 110 TeppUTOpUM EBponerickoi yactu Poccun.

Cnucox numepamypot.

1. Roberts P.H., Glatzmaier G.A. The geodynamo, past, present and future // Geophys. Astrophys. Huid
Dymics. 2000. Vol. 94. pp. 47-84

2. Korte M., Constable C., Donadini F., Holme R. Reconstructing the Holocene geomagnetic field //
Earth and Planetary Science Letters. 2011. Vol. 312. pp. 497-505.

3. Courtillot V., Galler Y., Le Mouél J.-L., Fluteau F., Genevey A. Are there connections between the
Earth's magnetic field and climate? // Earth Planet Sci. Lett. 2007. Vol. 253. P. 328-339.

4. Muscheler R., Joos F., Beer J., Muller S.A., Vonmoos M., Snowball I. Solar activity during the last
1000 yr inferred from radionuclide records // Quaternary Science Reviews. 2007. VVol.26. pp. 82-97
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CPABHEHME METOJIMKH PEKOHCTPYKIIUU HAITPSIDKEHUWI M.-L. ZOBAK 1
METOJA KATAKJIACTUYECKOI'O AHAJIM3A 10.JI.PEBELIKOI'O

Caessuues Ilasen Anexcanopoeuy
acn., m.u.c., Jlabopamopus cunvhvix semaempscenuti u ceticmomempuu (305) UD3 PAH
psavvichev@gmail.com
(yemmwuii 0oxnao)

Ienb paboTsl — pa3bop HCHoab3yeMoro B reodusuke Meroaa M.-JI. 3006ak moctpoeHust Shmax
u Shmin-

B paborax M.-JI. 300ak Ha kapre WSM npesncrtaBieHbl gaHHBIE 00 OpHUEHTAlUU OCEH
MaKCHUMAJIbHOI'O TOPU3OHTAJIbHOI'O CXKAaTHA. HcTouHnKOM SIBISIOTCS JAaHHBIC O M€XaHHU3Max O4aroB
3emJIeTpsiceHuH, 3amaBaeMbix ocsiMu P u T. 3meck Bo3HWKaeT mepBas mpobiemMa METOAMKH M.-
JI. 300ak, T.K. Uil ONpeaeseHHsT OPUSHTAIIMH OCel MaKCHMAaJIbHOTO CXKATHS 3TOTO HEIOCTATOYHO.
B wmerome M.-JI.300ak mpu pacdere OpUEHTAIMH OCCH HANPSHKCHUH MaKCHMaJIbHOTO
TOPU30HTAJIBHOTO CXKATUS TMOCTYJIHPYETCS, YTO BUJA TEH30pa HAIMPSDKEHUH OTBEYACT YHUCTOMY
caBury (po=0). Kak mokaspIBaroT MpakTUYECKHE PacyeThl, TAKOW PEKUM HAIIPSHKEHHOTO COCTOSHHS
HUMECT MCCTO I aKTHBHBIX KOHTHUHCHTAJIbHBIX OKpaWH — B CeﬁCMO(bOKaJ’ILHBIX 00JacTIX 30H
cyOnykiuu. B kope BHYTPUKOHTHMHEHTAJIbHBIX OPOI€HOB NPHUCYTCTBYIOT JOCTATOYHO OOIIMpPHBIE
Y4aCTKH, OJId KOTOPBIX Ha6J’II-OI[aIOTCSI CYHICCTBCHHBIC OTKJIOHCHHA OT BUAA TCH30pa HaHpH)KCHI/Iﬁ
yucToro ciasura. Takum oOpa3oM, Ha npuMepe Kopbl MTanuu MOXXHO HPOBEPUTH PE3YNIbTaThI,
nonydenHsle M.-JI. 300ak, B 061acTax ¢ kpurnueckumu 3HaueHusmu Jlone-Hanau.

Cnucox numepamypul:
1. Pebeyxuti [O.JI. O030p MeTOOOB PEKOHCTPYKUUH TEKTOHWYECKUX  HANpSHKEHUH |
ceficMoTekToHnYeckuX aedopmarmii // Tektonodusuka ceronus. M.: Uzn. OU®3, 2002. C. 227-243.
2. Zobak M.L. First- and second modern pattern of stress in lithosphere: The World stress map project //
J. Geopys. Res. 1992. Vol. 97. Ne B8. p.11703-11728.

3. Pondprelli, S., S. Salimbeni, G. Ekstrom, A. Morelli, P. Gasperini and G. Vannucci, 2006, The Italian
CMT dataset from 1977 to the present // Phys. Earth Planet. Int., Vol. 159(3-4) pp. 286-303.
d0i:10.1016/j.pepi.2006.07.008

HOBEMIIIAS I'EOJMHAMUKA KAJIMHUHIPAJICKOM OBJIACTHU U
COITPEJEJIBHBIX TEPPUTOPUMU I10 PE3VJIbTATAM KOMIIBIOTEPHOI'O
MOJEJIMPOBAHUA

Cenyos Anexceii Anopeesuu (i.c.)*, 3aiiyes B.A., Aeubanos A O.?
Jlabopamopus celicMomekmoHUKU U celicMuyecko2o muxkpopationupoganus (701) UDP3 PAH
alekssencov@yandex.ru
MI'Y umenu. M.B. Jlomonocosa
(cmenooewtii 00K1a0)

JlaHHBIN JOKJIa TIOCBAIIEH MpoOJieMe OMpeAesieHuss HOBEHIIEero HampsiKEeHHOTO
cocTosiHUS paitoHa KannHuHTpaackoil 0061acT U conpeienbHbIX TeppuTopuil. KommnbeiorepHoe
MOJICIUPOBAHNE C TIPUBJICYCHHEM T'€OJIOTUUECKUX, CTPYKTYPHO-TeOMOP(OTOTUUECKHX |
CEMCMOJIOTMYECKUX JaHHBIX — OCHOBHOW WCMOJB3yeMbIH MeETOA B JdaHHOM pabGote. B
pe3yibTaTe TMPOBEACHHBIX HAMH HCCIEAOBaHWUN OBUIO YCTAaHOBJIEHO, YTO B TIpejaesiax
paccMmarpuBaeMoil 00JacTH B pyHIaMEHTE Ha HOBEWIIIEM JTarle pealn3yeTcs CABUTOBOE MOJie
HaNnpsHKEHUE ¢ OPUEHTUPOBKOM OCH MAKCUMAIIBHOTO CHKaTUs B CEBEPO-3aMaJHOM HaIlpaBJICHUU,
a OCaJOYHBIN YEXOJl MCHBITHIBAET PACTSHKEHHE C OPUEHTUPOBKOW ocH pacTspkeHus B 330°.
[IpuknagHbIM acrieKTOM JaHHOW PaOOTHI SBISIOTCS BBIJCICHHBIC 30HBI BO3MOXHBIX OYaroB
3emuierpsicenuit (BO3).
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MOJEPHU3ALINA ITPOTPAMMUPYEMOI'O TPEXKOMIIOHEHTHOI'O
TEPMOMATHUTOMETPA JJI1 UCCJIIEAOBAHMU B OBJIACTU
I[TAJIEOMATHETU3MA 1 MATHETU3MA T'OPHBIX TIOPO/{

Cmupnosé Muxaun Anamonveeuu (unsic.-ucci.), Corues A.H.
Teogpusuueckas obcepsamopus «bopoxy UD3 PAH
sma@borok.yar.ru
(yemmuuii 0oxnao)

B nacrosmee Bpemsa B I'O «bopoxk» MDP3 PAH skcrutyatupyercs nporpaMMHUpPYEMbIid
TPEXKOMIIOHEHTHBI TEPMOMArHUTOMETp (Jajiee - TEPMOMArHUTOMETp), MNpeJHa3HAYECHHBII
Il TIPOBEJICHUs reo(hU3NYECKUX UCCIIEOBAaHUM B 00acTH NaJleOMarHeTU3Ma U MarHeTusma
ropubix nopon. Llens paGoThl - MOAEpHHU3AMS TEPMOMArHUTOMETPA, KOTOPasi MO3BOJIUT IPH
IIPOBEICHUU  [AJIEOMArHUTHBIX  HUCCIEIOBAaHMM  MCIIOJIb30BaThb  METOAMKY  KOPPEKLUHU
AQHM30TPOIIMHM OCTAaTOYHOM HamarHudeHHocTH [1]. JlaHHas Meroauka akTyallbHa B TEPBYIO
ouepesib IIPH NIPOBEACHNUN apXEOMarHUTHBIX MCCIIEeI0OBAaHUN U MCCIIeJOBaHUI 00pa3ll0B TOPHBIX
IIOPOJI C BBICOKOW MarHUTHON aHU30TPOIIHEH.

Pazpabotan u U3IOTOBJICH MOJICPHU3UPOBAHHBII IPOTrpaMMUpPYEMBbII
TPEXKOMIIOHEHTHBI TEPMOMArHUTOMETP JUIsI TPOBENEHUS Teo(U3NIECKUX HCCICIOBAHUI B
00JIacTH NaJleOMarHeTU3Ma U MarHeTU3Ma TOPHBIX MOPOJ ¢ BO3MOXKHOCTBIO BO3JCHCTBUS Ha
HCCIeTyeMbIil 00pasel] yIpaBisieMbIM TOCTOSHHBIM MarHUTHBIM II0OJIEM B TPEX HAIPABIICHUSAX
mo ocaimM X, Y u Z. Takum o0pa3oM, npubOp MO3BOJSET YIPABIATH BEIUYUHOU H
HaIpaBJICHUEM BEKTOpa MarHUTHOTO MOJIS, IGMCTBYIOMIETO Ha oOpasen. MoaepHU3UPOBaHHBIN
TEPMOMAarHUTOMETp OOECHeyuBaeT OINpe/esieHHEe HAlpaBlIeHUs E€CTECTBEHHOH OCTAaTOYHOMH
HamarunueHHoctd NRM u tepmoocrarounoil HamaranueHHoctd TRM B cucreme koopauHat
o0pa3ia, yCTaHOBKY 33JJaHHOT'0 HaIlpaBJIeHUs] HAMAarHWYMBAIOLIETO MOJI B CUCTEME KOOPAUHAT
obpa3siia, Koppekiuio anu3orporun 1 RM.

[Ipubop ynpaBisiercs MHOpU IOMOIIM MEPCOHATBHOTO KOMIIBIOTEpPA M CO3/IaHHOI'O
aBTOpaMHM MpPOrpaMMHOro obecredenus [2, 3], kotopoe wumeerT ynoOHbIH uHTEpdelc u
MI03BOJISIET CTPOUTH B IPOLIECCE IKCIIEPUMEHTA, B peaIbHOM BPEMEHHU, CIeyIolue rpaduKu:

- IUarpamMmbl 3ulIepBeIbIa;

- CTepeorpaMMmy C pPACUETHBIMU CKJIOHEHHEM, HAKJIOHEHHEM M MOJIYJIEM MarHUTHOIO
MOMEHTA;

- 3aBUCUMOCTb IIOJIHOT'O BEKTOPAa MATHUTHOTO MOMEHTA OT TEMIIEPATYPHI;

- 3aBUCUMOCTH KOMIOHEHT X, Y, Z MarHUTHOTO MOMEHTA OT TeMIIEpaTyphl;

- nuarpamMmsel Apan-HaraTa.

Paboma ewvinonnena npu ¢unarncosoti noooepcke Meeacpanma Munobprayku Poccuu

MNe 14.250.31.0017

Cnucok numepamypot.

1. Le Goff M., Gallet Y. A new three-axis vibrating sample magnetometer for continuous
hightemperature magnetization measurements: applications to paleo- and archeo-intensity
determinations // Earth Planet. Sci. Lett. 2004. Vol. 229. pp.31-43.

2. Cuiues A.H., Cmupnos M.A. IlporpamMma ynpaBieHUs] TPEXKOMIIOHEHTHBIM TEPMOMArHUTOMETPOM.
CBHIETENBCTBO O TOCYJapCTBEHHOW perucTtpamuu mporpamMMbl  No  2016613879. lata
rocyIapcTBeHHON perucrpaiyu B Peectpe nporpamm st 9BM 11 anpens 2016 r. [IpaBoobnanatens:
N®3 PAH.

3. Cvwes AH, Cumupnog M.A. Tlporpamma cBS3M W YNPaBICHUsS OIEKTPOHHBIMUA  MOJYJISIMU
TPEXKOMIIOHEHTHOTO TepMOMarHuToMeTpa. CBHAETENBCTBO O TOCYIAPCTBEHHOM PErvCTPaIi MPOTPaMMBI
Ne 2017616707. [Jata rocymapcTBeHHON peructpauuu B Peectpe nmporpamm mist O9BM 18 ampens 2017 1.
[paBoobnanarens: NP3 PAH.
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Copokun Andpeii Andpeeeuy (n.c.)’, A6ouesa C.B°., Kopowcenxos A.M.?, Jlyscanckuii J1.%,
Pozoocun E.A., ®opmyna A.B.*

Jlabopamopus naneoceticmonoeuu u nareoceoouramuxu (304) U@3 PAH
2Kblp2bl301<0—PoccuﬁCKuﬁ Cnasauckuii ynueepcumem, buwxex, Kvipevizcman
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(yemmwuii 0oxnao)

IIpencraBieHsl pe3ysbTaThl NPEABAPUTEIBHOTO MCCIENOBAaHUS FOTO-BOCTOYHOM YacTH
Hccpik-Kynbckoit koTnoBuHbI Ha BocToke Kuprusuu no pesynbraram noseBbix padot 2017 r.
Ilo TEKTOHMYECKOMY CTPOCHMIO BEpPXHEH 4YacTH 3E€MHOM KOpPbl pErHoHa IIPOBEACH
CpaBHUTEIbHBIN aHAJIN3 OTEYECTBEHHBIX U 3apyOeKHBIX padoT U MOITy4YeHa YTOUHSIOMIAs KapTa
MECTOIIOJIOKEHUM MarucTpaJlbHbIX pa3ioMoB B npezaenax Mcecblk-Kynbckoll  BraauHBIL
[IpoBeeHa pPEKOTHOCHMPOBKA MECTHOCTH Ha HaJIMYHe MajJeoCeCMUYECKHX J1e(hOopMaIiHid.
IIpencraBneHsl  pe3ynbTaThl  HaIMX — a3po(OTOCHEMOUYHBIX  paboOT  AJMA  CO3/aHUS
JETAIM3UPOBAHHON KapTHHBI peibeda, U3MEHEHHOW MECTHBIMU CUJIbHBIMU HCTOPUYECKUMH U
najeo3emieTpsceHusIMU. OTMeueHbl 0c000 OIacHbIe YYacTKH Ha 1molOepexbe o3epa B pailoHax
CEJIbCKOM MECTHOCTHM, YAacCTHUYHON TOpPOJCKON 3aCTpOMKM M CTPATErMUYeCKUX OOBEKTOB
Poccuiickoit @enepanun Ha Tepputopun Kuprusckoir pecrnyOJuKkn — BOEHHO-MOPCKOM 0a3bl
6mu3 mnocenka Koiicapa. VccrnenoBanbsl ApeBHHE W COBPEMEHHBIC HPPHUTAIIMOHHBIC KaHAJIBI
(apblkn), noaBeprimuecs aepopMmanusM BIOJAb Tak HaszbiBaeMoro «Mccelk-Kynbckoro»
pasiioma — ceBepHoOU rpanuisl [Ipearepckeiickoii pa3aoMHOM 30HbI, B pailoHax cen bo3-bemmk
u bup-bam. Ilokazanel oOpaboTaHHblE JaHHblE OOHAKEHUM C HaIMYUMEM BaKHEHUIIMX
IIPOSIBJICHUM CEMCMHUYECKOM aKTUBHOCTH B paioHe noc. Tocma. IlpencraBieHsl HarisaHble
IIPUMEPBI CEICMUUYECKUX KOHBOJIIOLMM JAHHBIX PallOHOB B II€CYAHBIX, TAJICUYHBIX U TJIMHUCTBIX
omnoxkeHusax. Iloareepxaena monens crpoenus IIpenrepckerickoro pasioma, NMpeaIoKEHHas
P. byprerre [Burgette, 2008], ortaemmudpupoBansl ciaenbl aKTUBHOW NEATEIHOCTH BETBEH
YKa3aHHOTO Pa3joMa, B MECTAX UX BBIXOJAa HAa [IOBEPXHOCTb.

IIpuBeneHHbIE MaTepHallbl TOBOPAT O TOM, YTO B JJAHHOM pPETHMOHE. MMEIU MECTO
HEOJAHOKPATHBIEC CUJIbHBIE TAJIE0- U UCTOPUUYECKHE 3EMIIETPACEHMS, HE U3BECTHBIE 10 CUX IOP
MeCTHbIM ceiicmonioram. [IpuBeneHHbIE JaHHBIE JOJKHBI OBITH HCIIOJIB30BaHbl MPHU
nocrpoenne HoBoi KapTsl ceiicmuueckoro paiionupoBanus Keipreizckoit Pecriyomuku.

Cnucox numepamypot.
1. Burgette R.J. Uplift in response to tectonic convergence: The Kyrgyz Tien Shan and Cascadia
subduction zone. // University of Oregon. ProQuest Dissertations Publishing. 2008. 3335168.
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PE3YJIBTATBI U3YUEHUS TOBEUMKCKOT'O PA3JIOMA
(KEPYEHCKMUIA 1-OB, KPBIM)

Corconun Anexcanop Heanoeuu (1.c.), Oscrouenxo A.H., Kopocenrxos A.M., Baxapuyx P.H., Jlapvkos A.C.
Jlabopamopus memooos npoernosa semrempsicenuti (702) UD3 PAH
alsn@ifz.ru
(cmenooewtit 0ok1a0d)

[IpencraBiensl pe3ynabTaThl HUCCIEOOBAHHS aKTUBHOTO TOOEUHMKCKOro —pasjoma,
00HapYy>KEHHOTO Ha FOT0-BOCTOYHOH OkpanHe KepueHCKoro m-Ba, pacmojararoliuiicsi B 10TO-
3amaJHoON yacTu o3epa ToOeunk. PaboTa mpuypoueHa K M3y4eHUIO CEHCMUYECKON OMacHOCTH
BJOJb OyIylmMX KeIe3HOJOPOXKHBIX IMOAXOAOB K TPAHCHOPTHOMY TIepexXoay uepes
Kepuenckuii mposus.

Tobeunkckuii pa3inoM npociekeH oT Mbica Takuiib 10 10kHOTO Oepera o3epa Tobeunk. B
MOP(OCTPYKTYpHOM OTHOIIEHMH OH OTrpaHMYMBAET MPUIOTHATHIA OJOK Ha IOr0-BOCTOKE
KepueHckoro mn-oBa ¢ OIYyIIEHHBIMH Y4YacTKaMH COBPEMEHHOI'O OCAJKOHAKOIUIEHHUS O03.
Tob6eunk u Kepuenckoro mnponuBa. Monozable cMmelieHUuss ObUTH 3aI0KYMEHTUPOBAHBI B
YeThIPEX MeCTaX Ha IMPOCTUPAHUU pa3joMa MPOTSKEHHOCThIO okono 11 kM. B ycnmoBusix
Kepuencko-TamaHCKOro permoHa CEHCMOTEKTOHMYECKHUE IOJABUKKM B HEApPAaX Ha YpPOBHE
CEHCMOTEHEPUPYIOIIETO CI0SI OKA3bIBAIOTCS B 3HAYUTEIHLHOM CTENIEHU MTPeoOpa30BaHbl TOJIIEH
IUIACTUYHBIX MAaNKOINCKUX TJWH, YTO, B COBOKYMHOCTH C MpeoOsiaJaHueM CABUTOBOM
KOMIIOHEHTBl CMEHICHHH 10 pas3jioMaM, CIY)KUT NPUYMHOW OOJBIION H3MEHYHBOCTH
Mop(doorun pa3pseiBOB MO MPOCTUPAHHIO.

Jlji1 BOCCTaHOBJIEHUS MarHUTY bl 3EMJIETPACEHUN B JaHHOM cllydyae HauboJiee HaJeKHbI
JAaHHbIE O [UIMHE pa3pbiBa. BBINOJHEHHBIE HCCIEAOBaHUS MO3BOJWIM ONPENEIUTh €ro
MUHUMAaJIbHYIO JIUHY — 11 KM, T.K. FOTO-BOCTOYHBIM (DJIaHT YXOAWUT B aKBaTopuio UYepHOTro
Mopsi. OCHOBBIBasICb Ha KOPPEJSILIUMOHHBIX CBA3AX MEXKAY MArHUTYAOW 3EMIETPSICEHUS U
MPOTSKEHHOCTBIO pa3pbiBa, IPU COPOCO-CABUIOBON KHHEMAaTHKE CMELICHUH MOJdydaeM
Mw=6.3.

VYyacTok y 03. ToOeuHK mpecTaBisseT COO0M KIIaCCHUECKHUI CIIydail MOJIOABIX CMEIICHUI
10 Pa3jioMy, IJie MOXHO HaOJI0JaTh BCE OCHOBHbIE PU3HAKU aKTMBHOTO pa3jioMa (CMeIleHHe
MOJIOZIBIX (PBIXJIBIX) OTJIOKEHHWH, BBIPAXKEHHOCTh B penbede U T.[.), U 3TO HE BBI3BIBAET
HUKAKUX COMHEHUH, YTO SIBJISETCS PENKOCTBIO B YCIOBHUSAX PETMOHA ¢ MOLIHBIM OCaZOYHBIM
YeXJIOM, IJIe TEeKTOHWYECKHE MOJBMKKM B HEApax B 3HAUUTENBbHOH Mepe mnpeoOpa3oBaHbI
IUIACTUYHOW TOJIIIEM MaNKONCKUX IJIMH B PE3ylbTaTe HIMPOKOTO Pa3BUTHUs JUAIMPU3MA,
CTPYKTYp TEYEHMs, JAUCTapMOHMYHON CKJIaJ4aTOCTH, CABaWBaHUS pa3pe3a U JIpyrux
BHYTPHU(POPMALIMOHHBIX J1eOopMalnuil.

Paboma evinonnena npu guuancosou noooepoicke epamma Ilpezudenma Poccutickoii
Deodepayuu 0nst nodoepoicku Hayunvlx wxon (Ne HIII-5545.2018.5)
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ITAJIEOMATHETH3M ITIEPMO-TPUACOBBIX UHTPY3UI1 HOPUJIBCKOT'O
PEIMOHA: 3HAYEHUE JIJ151 TEHE3UCA PYJIOHOCHBIX UHTPY3UI

Vavaxuna onuna Cepzeesna™” Tamvies A.B.**

"Mocrosckuii 2ocyoapemeennviii ynusepcumem umenu M.B.JTomonocosa,
2Jlabopamopus 2nasnozo eomaznumno2o nois u nempomaziemusma (105) Hd3 PAH.
polinka_ulyahiana@mail.ru
(ycmHuulit 00K1a0)

[lepmo-TpuacoBeie uHTpY3uun Hopunbckoro peruona otHocaTcss kK Cubupckoit
TPanmoBOM MarMaTU4eCKOW MPOBUHIMU U MPEJICTABIAIOT HCKIIOYUTEIBHBIM HHTEpEC u3-3a
Hanmnuus  orpoMubix  Cu-Ni-DIII" mecropokaenuii. B HacTosiee Bpems CyIIECTBYET
MHOKECTBO MOJEJIEN TE€HE3UCa PYIOHOCHBIX HHTPY3Hil. IIOCKOJIBKY pa3inuyHble MOAEIH
MIPENIOIaraloT Pa3IMYHYyl0 KOPPENALUI0 PYAOHOCHBIX HHTPY3Hil ¢ Ty(]o-1aBOBOM TOIIIEH
Cubupckux TpammoB (Hampumep, [1,2]), mocToBepHas wuHGOpMAIMS O COOTHOIICHUU
WHTPY3UBHBIX KOMIUIEKCOB C JIaBaMU BaXKHa I TNOHMMaHUs reHe3uca Hopuibckux
MECTOPOKIACHUM.

Mbl  nmonydyunuM  NAJCOMArHUTHBIE  HANpaBIEHUS Uil  HMHTPY3UM  HOPHUIIBCKOIO,
€prajlaxckoro, JajiJIbIKaHCKOTO U OTaHEPCKOr0 KOMIUIEKCOB U CPaBHMIIM UX MEXIy co00il U ¢
HalpaBJE€HUAMH MO ByJKaHOreHHoM Tomuie [3]. Cuiibl HOPWIBCKOTO U OraHEPCKOro
KOMIUIEKCOB JIEMOHCTPUPYIOT HPSIMYIO MOJSIPHOCTb U OYEHb OJIM3KHE NaJeOMarHuTHBIE
HampaBlIeHUsl U, CKopee Bcero, (hOpMHpOBAINCH B TEUYEHHE OJIHOTO 3Tala MarMaTu4yecKou
akTUBHOCTH. Kpome Toro, najneoMarHuTHbIE JaHHbIE CBUJETENbCTBYIOT B IOJIb3Y KOpPpEILUU
PYZIOHOCHBIX HOPUJIBCKUX HMHTPY3UM C MOPOHI'OBCKOM - MOKYJAEBCKON CBUTaMH CpeaHEH
4acTH BYJIKAHMYECKOI'O pa3pe3a HOPUIBCKUX TPAIIIOB.

Kpome Toro, Mbl 00HapyXuiu Kak 0OpaTHYIO, TaK U MPSIMYIO MOJSIPHOCTH B ABYX CHILIAX
eprajaxckoro Komruiekca. [I0CKoIpKy KOHTaKTOBBIE 30HBI 3TUX HMHTPY3UH MMEIOT OOpaTHYIO
MOJISIPHOCTD, @ LIEHTPAJIbHBIE YaCTU HAaMarHU4eHbl B MPSAMOM MOJIAPHOCTH, Mbl IIPEAIOJIATAEM,
9TO 00pa30BaHME THX CHIUIOB MPOHMCXOJMIO BO BpPEMSI T€OMArHUTHOW MHBEPCUHU. DTOT (aKT
MO3BOJISIET TOYHO MpHBI3aTh (OPMUPOBAHUE EpPrajlaxCKUX HHTPY3UH K MEPMO-TPHACOBOM
TPAHMIIE M KOHIYy M3BEPKEHUU JIaB MBAKMHCKOM CBUTHI. [IOCKOIBKY eprajaxCKuii KOMILIEKC
mpencTaBiseT co00il HayalbHBIM STal MarMaTHYeCKON aKTHBHOCTH CHOMPCKUX TPAIIOB, STOT
pe3ysabTaT BaXKeH JJIsi OLICHKU OOIIed MPOI0JDKUTEIFHOCTH TPAIIoOBOTO MarmarusMa. bosee
TOTO, WHTPY3UU €prajaxckoro KOMILJIEKCA MOTYT OBbITh HCIOJIb30BAHBI KaK YHUKAlbHBIE
00BEKTHI ISl UCCIICIOBAHUS TEOMArHUTHOTO TIOJISI BO BpEMs MHBEPCUM U TSI PEKOHCTPYKITUU
TEIUIOBOW UCTOPUU UHTPY3HUH.

Paboma evinoanena npu gunancosou noooepocke PODHU (epanmur NeNe 16-35-60114,
17-05-01121, 15-05-09250) u Meeaepanma Munobprayxu Poccuu Ne 14.250.31.0017

1. Paovko B.A. Mopnenbs auHamudeckod auddepeHInaiyl UHTPY3UBHBIX TpPaIoB CEBEpo-3amaja
Cubupckoit mnardopmsl // I'eonorus u reopusuxa. 1991. No 11. C. 19-27.

2. Naldrett A.J., Lightfoot P.S., 1994. The Ni-Cu-PGE ores of the Noril’sk region Siberia: A model for
giant magmatic sulfide deposits associated with flood-basalt // Proceedings of Symposium on Giant
Ore Deposits. Queen’s University, May 1992, Society of Economic Geology Special Publication Ne. 2.
pp. 81-123

3. Pavlov V.E., Fluteau F., Veselovsky R.V., Fetisova A.M., Latyshev A.V., Elkins-Tanton L., Sobolev A.,
Krivolutskaya N. Volcanic pulses in the Siberian traps as inferred from Permo-Triassic geomagnetic
variations In: Volcanism and global environmental change. (Special volume. Ed. A.Schmidt.)
Cambridge University Press. 2015. pp. 63-78.
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AHAJINA3 PE3YJIbTATOB I'EOJIE®@OPMALIMOHHOI'O MOHUTOPHUHI'A
HA MECTOPOXIEHNN UMEHU 0. KOPYATHA

Dammaxoe Eezenuit Anvbepmosuu
M.H.c., Jlabopamopus cogpemennoti u npuxiaonou eeoounamuxu (201) D3 PAH

fea@ifz.ru
(vemmuotit 0oxknaod)

Lenp pa®oThI 3aKiII0YANIACh B aHAIN3€E PE3YIBTATOB I'e01e(hOpMaAIIIOHHOTO MOHUTOPUHTA
Ha MectopoxkiaeHun umenu 0. KopuarmHa Ha  OCHOBE  HCCIIEOBaHHS  PSIOB
WHKJIMHOMETPUYECKUX HAOMIONEHUI, KOTOpble pacCMaTpUBAIOTCS KaK TOPU30HTAJIbHBIM
IpaJIMeHT BEPTHUKAIBHBIX CMEIICHUH qHa Kacnuiickoro Mopsi B MECTE YCTaHOBKH JTOOBIBAIOIICH
matdopmsl [1,2]. Hakmons! (kpen u nuddepent), GukcupyeMbie ¢ TOMOIIBI0 HHKIMHOMETPOB
Mapku AGS 5 tuna HWHKIMH-2, 00paboTaHbl C TOMOIIBIO  CIEHUATU3UPOBAHHOTO
nporpammuoro obecrnieucauss WIinABD, paspaborannoro B U3 PAH [3]. B pabote oneHeHbI
aMIUTUTY/bl TIPWIMBHBIX W CEHMINEBBIX BO3JCHCTBHI, ONMCaHa JUHAMHUKA W3MEHEHHUS
MOJIOKEHUs JoObIBaromiel miuatdopMbl BO BpeMeHH. [loka3aHo, YTO TpaBUTAIMOHHO-
npuiauBHBIE YPPEKTH HE OKa3bIBAIOT 3HAYMMOTO BO3JICHCTBHSA Ha PETUCTPHUPYEMbIC HAKIIOHBI
I1aTHOPMBI.

Taxke B pabore paccMaTpuBanack MOJIENb Je(OPMHPYEMOTO IUIACTA-KOJIICKTOPA,
BKJIIOUAtOasi 7Ba HE(PTEHACHIIICHHBIX IUIACTa: HEOKOMCKHI HaABAPYC U BOJDKCKHUI sIpyC.
MaremaTrueckoe MOJCIUPOBaHUE ocenanus aHa Mops [4,5], 00yciaoBieHHOro pa3paboOTKOM
MECTOPOKICHHS, ObLIIO COMOCTABIEHO C Pe3yIbTaTaMH MPOCTPAHCTBEHHO-BPEMEHHOT'O aHAIH3a
MHKJIMHOMETPUYECKUX JAaHHBIX M IIOKa3aHO, YTO KPEH MOXET JOCTUIATh 6:10° (16 YTIIOBBIX
MUJUIMCEKYHA), a auddepeHt — 8107 (12 yrmoBeix MusuncekyHa). Oba 5T 3HAYCHHS
MHOTOKpPAaTHO MEHbINIE KaK pa3pemaroneldl cnocoOHOCTH WHKIMHOMETPOB, TaK U (PaKTHUYECKH
Habmo1aeMbIx JedopMaluii, 4T0 TOBOPUT O TOM, YTO HAONIOICHHbIE AepopMalii HE CBS3aHbI
C pa3pabOTKON MECTOPOKICHUSI.

Cnucok aumepamypul:

1. Anewun UM., Heanos CJI., Kopseun B.H., Kyzemun [0.0., Ilepedepun @.B., [llupoxos U.A.,
@ammaxos E.A. OnepatuBHas myOiuKaus JaHHbIX HakiioHoMepoB cepun HIII Ha ocHOBe mpoToKoOIa
SeedLink // Ce#icmuueckue mpubopsr. 2017. T. 53. Ne 3. C.31-41. DOI: 10.21455/ si2017.3-3.

2. Kyzomun FO.O. AkTyanbHbIe IpOOJeMbl HASHTH(DHUKAIIMKA PE3yJIbTATOB HAOIFOICHUN B COBPEMEHHOIM
reoanHamuke // @uzuka 3emmu. 2014. Ne5. C. 51 - 64.

3. Jlewepescrxuii A.B., Kypaenes B.HU., Huxonvckuii A.H., Cuoopun A.A. TexHojoruu aHaauza
reouzndeckux BpeMeHHbIX psnoB. Yacts 2. WINABD - maker nmporpamMm st CONPOBOKIEHUS U
aHanM3a JaHHbIX reodusnyeckoro Mmonutopunra // Ceiicmudeckue npuodopsl. 2016. T. 52. Ne 3. C. 50-
80

4. Kysemun K., Kysemun 0.0, @ammaxos FE.A. MogenupoBaHue COBPEMEHHBIX
reogeOpMallMOHHBIX MPOLECCOB B Pa3loOMHBIX 30Hax // B cOopHuke: CoBpeMeHHas reoinHaMUKa
HEJIp U DKOJIOrO-TIPOMBIIIICHHAs: 0€30MacHOCTh 0OBEKTOB He(Tera3oBoro KoMiuiekca Marepuaibl
Bcepoccutiickoii konpepenmu. M: MuctutyT npobdaem Hedtr 1 raza, 2013. C. 90-99.

5. Xucamos P.C., I'amusmyinun H.C., Kyzomun FO.O. u np. (ITox pen. Xucamosa P.C. u Ky3pMmuna
10.0.) CoBpemennas reoguHamuka u ceiicMuanocts FOro-Bocrtoka Tarapcrana. Kasaus: ®OH, 2012.
-240 c.
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HAMATHUYEHHOCTH KPACHOLIBETOB HEJIYEPOBCKOH ITAUKH .
N EE 3HAYEHUE JIJISI MATHUTOCTPATUI PA®UHN IIOT'PAHUYHBIX OTJIOXKEHWUN
[IEPMU-TPUACA PYCCKOU ITIJINTHI

®emucosa Anna Muxaiinosna*?
YMI'Y umenu M.B. Jlomonocosa, accucmenm
H.c., Jlabopamopus apxeomacHemuzma u 280110YUU 2ABHO20 2eomazrumuozo nois (106) UD3 PAH
anna-fetis@yandex.ru
(yemmwuii 0oxnao)

2

BbieneHHass CpaBHUTEIBHO HEAaBHO HeayOpoBckas madka [1] siBiseTcst mpeaMeTom
HEYTHUXAIOUINX CIOPOB B CBSI3M C HEONPEIEICHHOCTHIO BO3pacTa (TEpMUHAIbHAS MEPMb WIH
HIDKHUWA TpUAC) CJIAaralolldx €€ KPacHOIBETHBIX TEPPUTEHHBIX TMOPOJ. YHHUKAIbHOCTh
OTJIOKEHUN HeTyOpPOBCKOM Maykyu ONpPENeNsIeTcs TakKe OTCYTCTBHEM H3BECTHBIX BO3PACTHBIX
aHaAJIOroB B Ipeesiax MOCKOBCKON CHHEKIIU3BI.

B 2015-2017 rr. MBI BBITOJHUIN TTAJICOMarHUTHOE TMIEPEU3yUCHUE pa3pes3a HeayOPOBCKOM
nayku B paiioHe 1. HemyOpoBO ¢ IeNbl0 YTOYHEHHS TEPMO-TPHACOBOTO MAIEOMArHUTHOTO
nonoca Bocrouno-EBpomneiickoli miatgopmMbl U TMOJNYYEHUS MarHUTOCTPAaTUTpadUUECKUX
JMAHHBIX IS PEIICHHUs BOMpOca O BO3pacTe H3TOM mauku. JleTanbHble TeMIiepaTypHbIE
MarHUTHBIE YUCTKU BBISBUIM HAU4YM€ MOHOMNOJNSPHOW craOmibHONH kommoHeHTs! EOH B
OOJIBIIMHCTBE W3YYCHHBIX O0OpasloB, OJHAKO €€ CpelHee HampaBlIeHUE 3HAYUTEIHHO
OTJIMYAETCS OT O’KUJACMbBIX MO3AHETIEPMCKUX WJIM PAaHHETPUACOBBIX HAMpPaBICHHUM A JaHHOU
teppuropun (N=107, D=244.8°, 1=-7.7°, K=10.7, a95=4.4°; VGP: plat=15.7°, plong=156.0°,
dp/dm=2.2°/4.4°, paleolat=3.9°). Otnuune HampaBieHHS CTAOMIBHONH  KOMIIOHEHTHI
HAMarHMYEHHOCTU HE MOKET OBITh OOBSICHEHO JIOKAJTbHOM TEKTOHUKOM, OoJiee MO3JHUM (TIOCT-
MEPMCKUM) TIepeMarHMYMBaHUEM, a TaK)KEe KOHTAMHHAIMCH JPYrUMH, MEHEe CTaOMIbHBIMH
KOMITOHEHTaMU HaMarHu4eHHOCTH. Ha nanHOM 3Tare ucciaenoBaHUN MbI IpEIoiaraeM, 4yTo
MarHuTHas 3aliCh KPACHOLIBETOB HEIYOPOBCKOW TMAYKU MOXKET OTpakaTh aHOMaJbHOE
COCTOSTHME MarHUTHOTO TOJIsl 3eMJIM B MEPHOJ] €€ HAKOIUICHUS BOJIM3H IPaHUIBI IEPMCKOTO U
TPUACOBOTO TEPUOJOB U MOXKET SABJISTHCS BAXKHBIM MAarHUTOCTPATHUTPA(QUUECKHUM MapKepOM
PErHOHAIBHOTO WJIM  JaXe TJI0O0AJbHOTO 3HayeHuWs. 3arlaHupoBaHHble Ha 2018 T.
JIOTIOTHUTEIBHBIE  BBICOKOPA3pPEIIAIONINEe  MAarHUTOCTpaTUTpaduueckue W HM30TOIHO-
TeOXPOHOJIOTHYECKUE HCCIEIOBAaHUSI MPU3BAHBI PELIUTH BOMPOC O BO3pACTe HEIyOPOBCKOMA
MaYKy U MPUPO/JIE €€ OCTATOYHOM HAMAarHUYEHHOCTH.

Hccneoosanust évinonnenvt npu noodepaicke PODU (epanmer Nel5-05-06843, Nel8-05-00593).

Cnucox numepamypul:
1. Jlozosckuii B.P., Kpacunoe B.A., A¢ponun C.A. u dp. O BbIIEICHUM HOBOW IAYKH B COCTaBE
BOXMHMHCKOH CBUTBI HWKHEro Tpuaca MOCKOBCKOW cuHeknu3bl // broomi. PernonansHO#M
MEXBEJIOMCTBEHHOHN CTpaTHUTrpaduIecKkoil KoMUCcCHU IO TeHTpy u tory Pycckoif mmatdopmser. 2001.
Bemm. 3. C. 151-163.

81



OKCIEPUMEHTAJIBHBIE UCCIIEJOBAHUA JJECOPMUPOBAHUS OBPA3LIOB
T'OPHBIX IIOPOJ] B YCJIOBUSIX, JJOITY CKAIOIX YCTONUUBOE PA3BUTHUE
TPELLIIH

Dokun Unvsa Bﬂadumupoeuul, Ilyounsa H.B.> , Hsanos C. 3
! [lenmp nempogusuueckux u ceomexanuueckux ucciredosanuti Hd3 PAH
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3 Jlabopamopus eeoungpopmamuru (501) U3 PAH
fokin@ifz.ru, dubinya.nv@gmail.com, fOma@ifz.ru
(yemmuwuii 0oxnao)

BrimonHena cepusi MHOTOCTaJMHHBIX IICEBJOTPEXOCHBIX HcmbITanuil [1] o0pasmos
TOPHBIX MOPOJ] PA3IUYHBIX TUIIOB.

Pazpaboran HaboOp NPOrpaMMHBIX HHCTPYMEHTOB Ui OOpabOTKM W BH3YyaIHM3aLUU
PE3yJIbTaTOB UCIBITAHUI, BHIITOJIHEHHBIX HA CEPBOTHJIPABINYECKON HCTIBITATEILHON YCTAaHOBKE
GCTS RTR 4500.

OTtaenpHO UCCIIeZIOBaHA 3aBUCUMOCTD HAMpsHKEHUH OoT Aedopmaruii, mpudéM 0coOeHHOE
BHUMaHHE OBUIO Y/IEJICHO YJacTKy KpUBOH e(OpMHUPOBaHUs, HA KOTOPOM OceBasi 1ehopMarius
ocTaéTcs IMHEWHOU, a 00bEMHAS MPOSABIISET HETMHEHHBIN XapakTep.

Pazpaboran mporpaMMHBIA MOIYJb JUISI aHAJIM3a 3aBUCUMOCTH OCEBOT'O HAIPSDKEHUS OT
o0bEMHON nedopmanu. B ocHOBe mpOrpaMMHOTO MOAYJS HCIOJIb30BaHA TEOPETUYECKas
MoJIeNb [2], cBA3BIBAIONIAsl YIPYruii 00BEMHBIM MOAYNb C JIOJICH KPUTHUECKH HAmpsKEHHBIX
TpeIrH B 00pa3iie TOPHOI MOPO/IbI.

AHanmu3 pe3ysnbTaTOB HCIBITAHWN IOKa3al WHBAPUAHTHOCTh 3aBUCUMOCTH OOBEMHOTO
yIPYroro MOAyJs OT JOMU KPUTHUYECKU HANpPKEHHBIX TPEIIMH [0 OTHOLIEHUIO K
panuaibHOMY HampspKeHUIo B oOpasie. OOHapyKeHO, YTO Ha pa3HbIX LUKJIAX HarpyXeHUs
KpUBBIE XapaKTepHU3YIOIIMe 3TH 3aBHUCHMOCTH HAKIJIQJbIBAIOTCS JAPYr Ha Apyra ¢ BBICOKOM
TOuHOCThIO. Takke HaOMIOMaeTcs HE3HAUYMTENbHOE (B Tpeaerax HECKOIbKHX TIPaaycoB)
YMEHBILIEHUE YTJIa BHYTPEHHETO TPEHUs IPU YBEIIUYEHUH PAAHATLHOTO HAMIPSHKCHHUS.

Pe3ynbrarsl paboThl MOTYT OBITH MPUMEHEHBI JUJISl OLIEHKU MapaMeTpOB HANPSKEHHOTO
COCTOSIHMSI TOPHBIX MOPOJ OKOJIOCKBAKWHHOM 30HBI 10 JaHHBIM CKB)KMHHBIX HCCIIECIOBAHUN
TpelrHoBaTOCTH. PaHee Takoil Mmoaxox ObUT MCHOJB30BaH /JIs M3YyYEHUS HaNpsyKEHHOTO
COCTOSIHHSI TOJIBKO TIO TeopeTndeckoit moaenu [3].

Paboma evinonnena npu gpunancosoii noodepoicke POOU (epanm Nel8-35-00448)

Cnucok numepamypot.

1. Kim M., Ko H. Multistage Triaxial Testing of Rocks // Geotechnical Testing Journal. 1979. Vol. 2.
No. 2. pp. 98-105.

2. Dubinya N.V., Fokin L.V. Critically stressed fractures and their relation to elastic moduli // Physical
and Mathematical Modeling of Earth and Environment Processes (PMMEEP-2017). Springer
Geology, 2018. pp. 35-44.

3. younss H.B. V3yueHue COBPEMEHHOTO HANpPsDKEHHOTO COCTOSHUSI permoHa xenoba Hawnkail Ha
OCHOBAaHHMH  CKBaXHMHHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ €CTEeCTBEHHOM TPCHOIMHOBATOCTHU // COBpCMeHHaH
TekToHO(H3MKa. MeToasl M pe3ynbTarbl. Marepuanbl NSATOM MOJIOJACKHONW TEKTOHO(PU3NUECKON
mkosei-cemuaapa, U®3 PAH, Mocksa, 9-13 okts6pst 2017 r. M: UdD3 PAH, 2017. C. 219-226
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HEVYCTAPEBAIOIIAA CPEIA PASPABOTKU JIJIA MAHUITYJIALIMN JAHHBIMUA
B ®OPMATE GREIS

Xonookoe Kupunn Hzopesuu (k.m.n., n.c.)', Anewwun U.M", Bypeyués C.C.%, Kopseun B.H?,
Iepedepun @.B.*
Y Tabopamopus eeoundopmamuru (501) UD3 PAH
2 Lead Software Engineer, ApprovalMax, Posenxaiim, OPI,
keir@ifz.ru
(yemmwuii 0oxnao)

I'moGanpHbie  HaBuramuoHHble  crmyTHUKOBbIe cuctembl (THCC)  HempepbhIiBHO
HBOJIIOLMOHUPYIOT. DTO CBS3aHO C OOHOBJICHHEM OIEpaTopaMu O0OpYIOBAaHHUSA, 3aIyCKOM
HOBBIX almaparoB, W BBOJOM B OKCIUIyaTallMI0O HOBBIX CHUCTEM, 4YTO TMPUBOAUT K
COOTBETCTBYIONICH ajanTalndd TOPUEMHOTO OOOpYyNOBaHUS, BKJIIOYAas HM3MEHEHHUS B
MPOrpaMMHOI peanu3anuu HHTepdeiica B3aUMOJEHCTBUS C NPUEMHUKOM U  OIpEAemseT
HE0OXOIMMOCTh BHECEHHUS HM3MCHCHHMI B pa3paboTaHHBIE paHee MporpaMMbl. B mporecce
OOHOBJICHHS TPOTPAMMHBIX MPOAYKTOB [1-3], CBSI3aHHBIX C MOJyYCHHEM WM MaHUITYJSAIHEH
I'HCC-usmepenuii, st yCKOpeHUS pa3paOOTKU U CHW)KCHHS PUCKA BHECCHHUS OMIMOOK, MBI
BOCIIOJIb30BAJICh HEKOTOPHIMU MpHEMAMU M3 COBPEMEHHBIX IIPOLIECCOB CO3/aHUA H
noanepxkku [1O, B wacTHOCTH, 3J€MEHTHI KOHIenuu ‘“HeycrapeBaromiero [10” (evergreen
software [4]). Ha ocHOBe 3TO#l KOHILIEMIIMU CO3/IaHa cpena pa3paboTku - GpeidMBOpPK, KOTOpast
MO3BOJISIET CYIIECTBEHHO COKpPAaTUTh BpeMs, HEOOXOIMMOE Il BHECEHUS HM3MEHEHHH,
CBSI3aHHBIX ¢ 0OHOBIeHHEM nporpamMmHoro odecnedenus ['HCC-npuéMHUKOB MPOU3BOIUTEINS
JAVAD.

[Tpu Takom moaxoae M3MEHEHHE cHelupUKaluu MPUEMHOT0 000pyAOBaHUs TpeOyeT, B
MEPBYIO OYepe/ib, BHECCHUS M3MEHEHHI B caMy cpedy pa3paboTku. [[ns sToro Obuta co3maHa
IporpaMMa-TeHepaTop, B KOTOpoi co3naHue Oubnuoreku C++, mokymeHTtauud u cxem b/l

HpOI/ICXOZII/IT aBTOMAaTHYCCKH, HeHOCpeIICTBeHHO I10 Hy6JIPI‘IHO-I[OCTyHHOI>i CHGIII/I(l)I/IKaHI/II/I
Javad GREIS.

Cnucok numepamypel:
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JIOKJIaI0B U iporpamma kKorpepenun. M.: UD3 PAH, 2017. C.78.

2. Aleshin I.M., Burguchev S.S., Kholodkov K.I., Alpatov V.V., Vasiliev A.E. Data Handling in GNSS
Receiver Network and lonosphere Monitoring Service Solution // 2014 International Conference on
Engineering and Telecommunication, Moscow, 2014. doi: 10.1109/EnT.2014.32

3. Anewun HU.M., Xonookos K.U., Ilepedepun @.B., Ilozopenoe B.B. COBEpLIEHCTBOBAHHE CHCTEM
peructpaunu ganHelx I'HCC c¢ Bbicokoil uactoToii ompoca // lllectas Hay4yHO-TeXHHYECKas
koHpepenuus: «lIpobGnembl KommekcHOro reodusuyeckoro MoHuTOpuHra J[lamsHero Bocroka
Poccumy», 1-7 okts6ps 2017 r., r. IlerponasnoBck-Kamuarckuit. Marepuansl Kongepennuu. — c. 325
— 328. http://emsd.ru/conf2017lib/mlib6.html

4. Abdullah Z.H., Yahaya J., Deraman A. Towards anti-ageing model for the evergreen software system
/1 2015 International Conference on Electrical Engineering and Informatics (ICEEI), Denpasar, 2015.
doi: 10.1109/1CEEI.2015.7352532
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OIMPEAEJIEHME BEJIMYNHBI HAITPADKEHHOCTU MAT'HUTHOT'O 1TOJIA 3EMJIN
B IEBOHE I1O OBPA3IIAM JAEK KOJIbCKOI'O IIOJIYOCTPOBA

Ymepee Buxmop Cepzeeguu (cmyo.)*, Poman Bumanvesuu 12

! eonoauueckuii paxyrvmem MI'Y umenu M.B. Jlomonocosa
2 Jlabopamopus I'nasnozo ceomacnummozo noas u lempomacnemusma (105) U3 PAH
viktor9856@gmail.com
(vemmuotit 0oxknaod)

HaMaramueHHOCTh B TOPHBIX MOPOJaX BOSHUKAET MO BO3JCHCTBHEM MarHUTHOTO MO
3emMsid B MOMEHT UX 00pa30BaHMsI U COXPAHSETCS B BUAE BEKTOpPA €CTECTBEHHON OCTATOYHOM
HamaraunyeHHoct (EOH). [laneomarHuTHble HCCIIEOBAaHUS TMO3BOJSIOT  ONPEICIUTH
HanpasiieHue Bektopa EOH u ero koMmoHeHTHBIN cOCTaB, a BEJIMYMHA T€OMArHUTHOTO TOJIS,
pyu KOTOpo# co3maBanack EOH, MokeT OBbITh OIICHEHA B XOJI€ CIIEIUAIBHBIX METPOMArHUTHBIX
UCOBITAaHUNA W Ha3bIBAaeTCs NalleoHaNnpspKeHHOCThI0. Llenmpio naHHOW paboThl  SIBIISIIOCH
BBITIOJTHEHUE OILICGHKH BEIIMYMHBI HAMPSHKCHHOCTH TE€OMAarHUTHOTO TIOJNISi B JIGBOHE ITyTeM
aHaJlM3a UMEIOIIMXCS TaHHBIX U MOyYeHUS! HOBBIX dKCIEPUMEHTANBHBIX JaHHBIX M0 00pasiam
JeBOHCKUX Aaek Koybckoro noyyoctposa.

Bce meroabl olieHKHM aOCOJMIOTHOM BENMYMHBI MACOHANPSIKEHHOCTH 0a3upyroTcs Ha
CIIEYIOILEM IIPaBUIIE: GeIUUUHA MEPMOOCMAMOYHOU HAMASHUYEHHOCMU, 803HUKULEL 8 CIaDOM
MACHUMHOM NoOjle NOpsAOKAd 3eMH020, NPONOPYUOHANbHA HANPANCEHHOCMU 5MO20 NOJA.
OCHOBHBIM METOJIOM OIICHKH TMAJICOHANPSDKEHHOCTH —SIBISETCST METon Tembe | ero
pazHoBuAHOCT, — MeTon Tembe-Koe. B HeM cpaBHHMBaeTcs 3Hau€HHUE €CTECTBEHHOM
OCTAaTOYHOW HAMArHWYCHHOCTH W 3HAYCHHE TEPMOOCTATOYHOW HAMAarHUYEHHOCTH, CO3JaHHOU
Ha 3TOM e 00pasilie B U3BECTHOM J1a0OpaTOPHOM IoJie. DTO OTHOIIECHUE MOKa3bIBAET CBS3b
BEJTMYMHBI HAMPSKCHHOCTH JIPEBHETO M TAOOPATOPHOTO TIOJIS.

W3 ananuza onyO0IMKOBaHHBIX OLICHOK MaJCOHAINPSHKEHHOCTH AJIs IEBOHCKOTO MEepHoaa
CIIEYET, YTO HANPSHKEHHOCTh MarHuTHoro noist 400-360 miH. et Ha3an Obula MPUMEPHO Ha
MOPSIIOK MeHbIle, YeM B Hactosmee Bpems [1,2]. JInsg mpoBepKH HMEIONIMXCS OICHOK B
[lerpomaruutHoii nadoparopun MI'Y Obuin npoBeneHbI nccienoBanus no meroay Tenbe-Koe
Ha oOpa3max JeBOHCKUX gaek Kombckoro momyoctpoBa. Kpome Toro, amsi HEKOTOPBIX
00pa31oB ObUT BBIMONIHEH MeToa Tenbe-Koe Ha TPeXKOMIIOHEHTHOM TEPMOMArHUTOMETPE B
reodusuueckoit obcepBaropun bopoxk (M®3 PAH). IloaydeHnbie B paboTe OLEHKH
MaJ€OHANPSKEHHOCTH COTJIAcyIOTCs € pe3yjbTaTaMM IMPEAbLAYIIMX HCCIEeNoBaTeneil U JaroT
OCHOBaHUE ToJararth, 4To AJs A€BOHCKOTO Mepuoa Obliia XapaKkTepHa CYIIECTBEHHO (TIOYTH Ha
nopsiok: ~2,9 MxTir) 6osee HU3Kas, 4eM ceiiuac, HHTEHCUBHOCTh MAarHUTHOTO TTOJIS.

Cnucok numepamypeor:

1. Bypaxos K.C., Juoenkxo A.H., Ileuepckuii /[.M. OlieHKa TEOMarHUTHOTO TIOJIA B CPEAHEM JCBOHE 10
00030KEHHBIM KPEMHHUCTBIM TopoaaM u 1adopo (FOxubsie Myromxapst) // U3B.AH CCCP. ®usuka
3emuu. 1984. N 8. C.45-59.

2. Kono M. Palaeomagnetism and palaeointensity studies of Scottish Devonian volcanic rocks //
Geophysical Institute, University of Tokyo, 1978.- pp. 387-395.
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JUHAMMKA CECMUYECKOM AKTUBHOCTH
J10 Y1 IOCJIE KPYITHENILINX 3EMJIETPSICEHUII MUPA 1985-2017 TOJOB

Ilenanuna Monuna Jenucosna (unxc)™?, Kocobros B.I'?, Hexpacosa A.K.2
1-  PI'Vuegpmu u caza (HIUY) um. U. M. I'yoxuna,
2- Uncmumym meopuu npoenosa 3emaempsacenuti u mamemamuyecxkou ceogpusuxu PAH
polllina95@mail.ru
(vemmuotit 0oxknaod)

CucremMaTM4ecKui CTaTUCTUYECKUI aHalIU3 I0CJIEA0BATEIBHOCTEN 3€MIIETPSACEHUM
BOJIM3M MECT BcexX KpynHenmmx 3emiuerpscenuii (Mw 7.8 unu Boitie) mupa B 1985-2017 rojpl,
MMOKAa3bIBAET, UYTO CeiicMUYecKas aKTUBHOCTb, B JOJTOCPOYHOM IMEPCIEKTHBE, HAXOAUTCS Ha
OJIHOM U3 JIOBOJIBHO YCTOMYMBBIX YPOBHEM M MOXKET MEPEKII0YaThCsl C OJHOIO YPOBHS Ha
JIpyroi; B CpeIHECPOYHOM MacIiTade BPEMEHH, B MEPHOJbl, CBA3AHHBIE C BOSHHUKHOBEHHEM
KaTacTpo(hUUeCKHX OCHOBHBIX TOJYKOB; IPH 3TOM, B KPAaTKOCPOYHOU MEPCIEKTHBE, MEPEXO]
MOJKET PEaIN30BbIBATHCA 110 PA3IUNYHBIM CIICHAPHUSIM.

Habnromaemast M3MEHUMBOCTh CEHCMUYECKON AMHAMUKHU J0 U mocie 71 3emierpsceHust
XapaKTepu30BalaCh HAaMH HECKOJbKMMHU CKOJB3SIIIUMU CPEJHUMH, BKiItoudas (i) 4acToTy
ceilicMUYeCKHUX COOBITHIA, (ii) BRICBOOOXIEHHOE HampshkeHue o benbody, (iil) Bpems MexIy
COOBITUAMH T, (1V) HAKIJIOH rpaduka MOBTOpsieMOcTH b o YTcy U (V) KOHTPOJIbHBINA MapamMeTp
O6uero 3akoHa noxodus aus 3emierpsicenuii 1 (O3I13 o0obmaeT cootHomenue I'yrendepra-
PuxTtepa, yuuTbiBasi CKEHIMHT (PpaKTaIbHOTO paclpeiesieHusl SMUIICHTPOB 3eMJIETPSACEHUN U
yTBEpKAas, YTO pACIpPENEICHUE IMPOMEXYTKOB BPEMEHM T 3aBHUCUT TOJIBKO OT 3HAYCHUS
MIEPEMEHHOM 1)).

CraTtucTuuecku  JOCTUTHYTBIE  pe3yJlbTaThl  HE  MOATBEPXKAAIOT  HAIUYUE
YHHUBEPCATBHOCTH B COpoce CEeHCMUYECKOW SHEPruu, HAKIAIbIBAIOT (yHIaMEHTAIbHBIE
OTpaHMYEHUS Ul MOJCJIMPOBAHMSI PEATUCTHUHBIX CEHCMHYECKHMX I10CIIE0BATEIbHOCTEH U
MOTYT OBITh UCTIOJIL30BAHBI JIJIsl YTOUHEHHUS ONEPATUBHBIX OIEHOK CECMHMUYECKOI OMAaCHOCTH U
PHUCKOB.

Hccnedosanue svinonneno npu gunancosou nooodepcke PH® (epanm Ne 16-17-00093).
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HAKJIOHOMEPHBIE U IEOGOPMOMETPUUYECKUE HABJIFOJEHU S
HA T'OK “JIOBO3EPCKUI

H0o0oukun Hukxuma Anamonvesuu
6ed.unaic, Jlabopamopusa epasuunepyuanviolx usmepenu (601), UdO3 PAH
rood818181@gmail.com

(vemmuutii 0oxnao)

B pabGore gaHo  omMcaHuWe  KOHTPOJBHOTO  IYHKTa  HAKIOHOMEPHBIX U
nedopmomerpuueckux usMepeHuir B okpecTHocTsX ['OK «JloBo3epckuit», mpeacTaBieHa
METOJMKAa M 3allMCH HAKJIOHOB H JIMHEHHBIX Ile(i)OpMaHI/II\/'I Ha pacCCTOAHUAX MOpAaKa COTCH
METpPOB OT BbIpaOOTKH. OHHU TO3BOJSIOT CYHIECTBEHHO [OMOJHHUTH Te0/Ie3HMYeCKUe M
ceiicMrueckne HaONIOICHUs, BEAYIUECS Ha PYIHUKE CITY)KOOW MPOrHO3a U MPEeAyNpexaCHUS
TOPHBIX YAAapOB.
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