
Orsrle oQuqnaJlbHoro o[[oHeHTa

Ha AncceprarluoHHyro pa6ory Jlucefi x vna Ar ercceq BIaAH uu p oBnq a

<O6uapyx{eHr4e pa3pytur4TerrbHbrx rpoueccoB rrpr4 3Kcrrnyararryvr rexHuqecKI4x coopyxesui't u

orrpeAeneHrre crpyKTypbr 3eMHofi xoptr c [cloJrb3oBaHl4eM MaJIoaMI]JILITyAHIIX cefrcnauqecKl4x

cr4rHaJroB)), [peAcraBJreHHyro- Ha coucKaHr4e yueuofi crerleHrr AoKTopa rexHI4rIecKI4x HayK rlo

cneur4anbHocrl4 I.6.9 - reoQn3uKa.

Arcrya"rrbHocrb reMbr r{ccJreAovauuit, BbIIronHeHHbIX B Al4ccepralJvrv, onpeAenfl'eres'

HecKoJrbKr{Mr4 Sarroparr,ru. B reoQu:uKe r4ccJreAoBaHlre r{ I4HTepnperalru.[ ceficNaI4rIecKI,IX noleft

Hcrrorrb3yercq Ar-s ilonyr{eHr4q raHQopvr arJvrvr o BHyrpeHHeM crpoeHI,II{ reonorl4qecKofi cpe4u u

MoHHTopvrHfa KpynHbrx npoMbrrrrJreHHbrx o6reKroe. OAnuna vr3 HallpaBnelnuit cefrcn,tu'{ecKl4x

r4ccneAosanuiT, qBr-sercq perncrparJvrfl. cefrcnlIa.IecKoro trlyMa v BbIAeJIeHI4r v3 Hero

MiuroaMrrnraTyAHbrx cr{rHaJroB cB.s3aHHbrx c pa6orofi rpynublx ycraHoBoK. 9rH cnrHzLIIbI I4MeIor

aMnnr,rryAbr Ha EBa vr 6oree nopqAKa MeHbrrre aMIInI,ITyAsI ceficMl4rrecKoro IxyMa ) v paspa6orra

sS$exrnBHbrx MeroAoB BbrAeneHr,rq r4x vr3 rrryMa .sBr-aercq axryalruofi sal.a'refi,. Broprwr

aKTyarrbHbrM HanpaBneH?reM rzccne4osauufi. flBrflercq aHaIrkr3 ManoaMnxI4TyAHbIX cLIrHalIoB,

L:nyqaeMbrx B cpeAy rrpoMbrrrrJreHHbrMu o6rexraMr,r, MoHI4TopI4Hf I43MeHeHHfl HX aM[.rfII4TyAHo-

rracrorHbrx xapaKTepr4crr,rK Bo BpeMeHr4 rnfl, rvcraHlll4oHHoro KoHTpon x za pa6orofi o6rexros H

cnexeHpreM 3a pa3Br4rr4eM orracHbrx rrpoueccoB rpu vx pa6ore. I4cnomgoBaHlle

MulrroaMrrnr.rryAHbrx cr{rHeuloB, BbrAeneHHbIX vr3 ceftcNru.{ecKoro IIryMa !.nfl nonyr{eHl,I-g

uuSoptrawrv o crpoeHr4u geNdHofi Kopbr, flBJr.rrercs oAuofi vr3 ocHoBHbIX aKTyanbHbIX 3an.aq

ceficuororr{Lr.

[uccepraqr{oHHan pa6ora llucefircw:aa Arexces BraAuur4poBnr{a ilocBqxleHa MeroAaM

o6pa6orr<u v HHTeplperarlnr4 pe3yxbraroB usuepeHufi ceftcMu.recKux nolefr, B rlacrHocrl4

nor,rcKy HoBbrx MeroAr4K r4 rrporpaMMHo-TexHr{rrecKux peru euuit , cnoco6crByroul4x BbIAeneHHIo

B ceficMtr.IecKoM IIryMe MzLrIoaMIInHTyAHbrx ceficvruqecKl4x cHfHaJIoB, cBq3aHHbIX c pa6orofr

KpynHbrx rexHHqecKHX coopyNeHr,rfr v rrpoMbrrxireHHbrx [por43BoAcrB, c uenbro I4x

r4cronb3oBaHr4-f, rnfl AucraHrlrroHHoro o6uapyNe:a:zfl pa3pyrxnTeJrbHbrx npoqeccoB rrpll

3Kcnnyararryr4 TexHuqecKr4x coopyxeuuit, pa6orarorlero o6opyaoBanns, r4 r43yr{eHr..Iq crpyKTypbl

geNauofi Kopbr. B pa6ore petrralorcf, qerbrpe HayrrHbre 3ap.a.uvt pa:pa6orxa s$Qer<rv BHoro

anropuTMa u rrporpaMrrauofi peaJrvlsarJuu BbrAeneHr4s MaJroaMnnr4TyAHbrx ceficnuqecKr4x

curHulrroB v3 AaHHbrx MoHr4TopvHra ceficMu.recKoro rrryMa Ha ocHoBe Oypse-aHaxv3a

I4CCIIeAOBaHLIe BO3MO)KHOCTII AI4cTaHUI4OHHOTO I{3yqeHl4f, MeXaHI,IKI4 npoqecCOB IIpII

gKcllnyarar\w [poMblllrrreHHbrx o6rexroB rro MaJroaMrrnr4TyAHbtu ceficuuqecKr4M cr4rHaJraM r4

paspa6orKa MeroAHKpI o6HapyNeH:zs. Har{aBrrruxcfl pa3pyrueuufi n pa6orarcilIeM o6opy4oBaHvrv

t



Ha ocHoBe [onyqeHHbrx pe3ynbraroB; rro AaHHbrM MHOfOJrerHefo MoH[IToprIHfa cel4cMl4r{ecKofo

rxyMa; pa3pa6oTKa MeToAr,rKr4 Ar.rcTaHrIIIoHHOrO OnpeAeneHI4s. aHoMa-IIHfi B qacToTax

co6crBeHHbrx Kofle6aHr,rfi 34ankrit v coopy)KeHufi no MaJIoaMIInI4TyAHbIM cI4rHaJIaM KaK

r4HAr4Karopa HarraBlrr4xcq pa3pyueuufi ux KoHcrpyKIIHI4; paspa6orKa MeroAI4KH onpeAeneHvrfl

crpyKTypbr ser\auofi Kopbl Ao rpaHHUbI MoxopoBur{uqa IIo Ma^lIoaMIInI,ITyAHbIM oTpaXeHHbIM

BoJrHaM c r4crroJrb3oBaHr4eM apxuBHbrx Marepr4aJloB per{Horo ceficMl4r{ecKoro npoQkrnvrpoBaHvrfl.

MeronoM OfT.

Crpyrcrypa Ar.rccepraquoHuofr pa6orsr. [uccepralln.s BKrlloqaer rurylturtfi JII4cr,

ornaBrreHr{e, BBeAeHHe, 4 rllaesr, 3aKJIroqeHI4e, cnucoK coKpalqe:nuit u ycnoBHblx o6ogHaueuuit,

6u6truorpaQuueucufi crrr4coK Lrs 146 Har4MeHonauuit, BKJIroqaer 108 pLIcyHKoB, 4 ra6luqu.

luccepraqlroHHaxpa6ora rpeAcraBJreHa Lra253 crpaHlzllax reqarHoro reKcra.

Bo BBeAeHHT{ o[peAeneH o6rerr uccneAor,artuit, o6ocuoeaFla aKTyanbHocrb,

cSopnrynupoBaHbl rIeJrb, ocHoBHbIe 3aAar{r4 vr 3TarTbr r4ccJIeIoBaHH.f,, ofIHcaHbI Teopl4q, MeroAbI

HccneAoBaHr4s, Saxrrauecxufi Marepr,ran, nporpaMMHoe o6ecreqeHl4e, 3aIIIHUIaeMbIe HayrrHble

pe3ynbrarbr, Hayr{Ha.fl HoBrr3Ha r{ JrHrrHbIfr gKraA, Teoperr{qecKa-f, 14 rIpaKTLIqecKaq 3Harll4Mocrb,

AocroBepHocrb ra anpo6 arJvrfl, pe3ynbraroB.

B uepnofi rJraBe paccMorpeHbr Borrpocbr BbrAerreHuf, MaJroaMrrnI4TyAHbIX cI4rHaJIoB B

ceficvuqecKoM rxyMe Ha ocHoBe rapMoHr4r{ecKoro aHarrvsa. BrtnoJIHeH no4po6nrrrZ

aHalrvrrurqecxHfi o6:op MeroAoB aHarrusa u coBpeMeHHbrx rapy6eNHbrx v oreqecrBeHHblx

nporpaMMHbrx paspa6oroK, npoaHaJrr.r3r.rpoBaHbr lrx Aocror,rHcrBa vr HeAocrarKl4.

llpoanarlr3r,rpoBaHbr xapaKTeplrcrlrKr.r MarroaMlJruTyAHbrx clrrHaJroe s ceficMur{ecKoM lxyMe or

pa3nr,rr{Hbrx }rcror{HrdKoB, a raK}r{e rroMex npl4poAHoro H TexHoreHHofo xapaKTepa. fitx oueHKI4

crelreHr,r BIrvflHufl 3Tr4x rroMex Ha MaJroaMnnr.rryAHbre cnrHanbr, c rreJrbro cHrlx<eH:afl, outkr6ox e ux

I4HTepnperaIIr4H, paspa6oraH KoM6uuvrpoeasuufi anropr4rM Ha ocHoBe crreKTpanbHo-BpeMeHHoro

anaJr:z3a ceficl,rt.recKoro IrryMa no crreKTporpaMMaM, rrocrpoeHHbrM B pe3ynbrare oKoHHoro

npeo6pa:oBaHl{t Oypre. ArropnrM cocrour H3 KoM6u:nagu rpex ocHoBHbrx MoAynefi. flepnufi

MoAynb ocyurecrBrqer crleKTpa-[bHo-BpeMesuofi aHalrvr3 ceficNrrz.{ecKoro rxyMa. Bropofi MoAynb

[peAHa3HaqeH Ail.fl KonurlecrBeHHoro onpeAeneHvrs. qacror r4 aMrrnHTyA cna6srx ctrrHulJroB [pr4

ycpeAHeHI{I4 aMIIII,ITyAHrIX cIIeKTpoB. Tperufi MoAynb [peAHa3HaqeH Anq BbrAeneHr4q B rxyMe

MoHoxpoMHbIX cI{rH€uIoB, T.e. cr4fHaJroB c BbrcoKocra6ultuofi uactorofi, ro npeueHHoft

pa3BeprKe I4x aMrlnuTygrt. AlroplrrM peanr43oBaH B cneuIaanbHoM rrporpaMMHoM o6ecneqeHnr4

lns Windows SpectrumSeism. llperarvryuecrBo safiAesHoro aBropoM perxeHufl 3aKJrroqaercfl B

coqeraHl{Ll B oAuofi nporpaMMe olreparnBHoro aHaJru3a cleKTpaJrbHo-BpeMeHHbrx

xapaKTepI,IcrI{K cefrcN,tuqecKoro IIryMa, BKJrroqarorUero }Ao6Hyro HaBaraqr,rrc ilo cneKTporpaMMe

c Bo3Mo)KHocrbIo I,IHTOpaKTLIBHo MeH.f,Tb rlapaMerpbr ee pacqera r{ Macrrrra6, co oAHofi cropoHbr,



a c Apyfofr r{HcTpyMeHToB ycpeAHeHr4q aMrrnr,rryAHbrx crreKTpoB vr pacr{era aM[nI4TyA

MoHoxpoMHbrx cr4rHaJroB Bo BpeMeHr,r B 3aAaHHbrx Ha cneKTporpaMMe o6racrqx ux ycrofivuBoro

rpocne)Kr4BaHvrfl,. Onucana rrporpaMMHaq peanvaarlr4q anropr4rMa ra nepu$r4Kaur4q nporpaMMHoro

o6ecneqe:nvrfl B cpaBHeHVr4 c rlporpaMMHbrMr4 rraKeraMu SVMOD.

Heo6xolr4Mo orMerr4Tb 3aBeprxeHHocrb pa:pa6oraHHoro nporpaMMHoro rraKera

SpectrumSeism H [oJrHyro roroBHocrb ero K rrpaKTnrrecKoMy rrpuMeHeHuro. B sanepureHvrvr

rJraBbr cor4cKareJleM orrr{caHbr rrrecrb 3TarIoB cneKTpa^IrbHo-BpeMeHHoro aHaIrvrca cefrcuorpaMM

Ant BbIIeJIeHHe cna6rtx cI,IrHuLloB B crreKTporpaMrraax ceficMr4qecKofo rrryMa c onpeAeneHraeM HX

aMnnprryAHo-r{acrorHblx xapaKTepucruK 14 nop.sAox Aeftcrnufi.npu npaKTr4r{ecKoM npuMeHeHkrv.

Bropar rJraBa rlocBflIueHa paspa6orre Merorr4Kr4 Ar4craHrIHoHHoro o6napyNeHvrfl.

pa3pyrxureJlbHblx rpoqeccoB B pa6orarorleM o6opyaoBaHr4v KpynHbrx [poMbrrxJreHHbrx

o6rexroe. BsrnorHeu o6sop coBpeMeHHbrx MeroAHK MoHr4TopHHra pa6orrr ruApoarperaroB

KpyrIHbIx fOC u xore6alnuit z1anufi. c aHzlrrr.r3oM r4x rper4MyrrlecrB H orpaHu'aeHuir. OrMe.{eHsr

3Har{I4TerIbHbIe rpyAHocrl4 B r4crrorrb3oBaHr,rn cla6rx cr,rrHaJroB, no:6yx4eHHbrx

rl{ApoarperaraMu f3C: HI,I3Ka.fl noMexoycrofi.{znocrb, cJroxHocrr4 r4HTeplperarlr414rrpr4HarLl--r;z;z

cLITHULIIoB or ilocropoHHl4x r{cror{HuKoB c 6rngxraNalr qacrorHbrMr4 xapaKTepucrvKaMr4, Hr,r3Kaq

cra6urrcHocrb qacrorbt rore6anuit, HaJro)KeHHe crrrHzuroB c oAr,rHaxoeofi qacroror4. B cBfl3r4 c

3TI4M coI4cKareJIeM pa:pa6oraHa crrerlr4a^rrbHafl. MeroAlrKa, B xoropofi ponb ileperrr4cJreHHbrx

TpyAHocrefr cHux{aerc.g 3a cqer AeranbHoro cneKTpanbHo-BpeMeHHoro a:Harrv3a ceficN4u.recKoro

IrIyMa, AocroBepnofi u4eHru$unar\uv BbrAeJreHHbrx B HeM M€lJroaMrrnr4TyAHbrx cr4fHaJroB 14

rroBbrrrreHr{q floMexoycrofi quso cru.

MeroAIaKa pa3pa6arrlsanacb vr peanr43oBbrBaJracb Ha rrpr4Mepe co6lrrrzfi 17.08.2009 r. Ha

Casno-LllyureHcrofi f 3C ro AaHHbrM MoHr,rropnHra cefrcN,ruqecKr4x cr4rHaJroB co craHur,rr4

<9epenaylrlKlt)), pacronoxenHofi B 4.4 xrtr or f3C. B Ar4cceprar\krLr npr,rBeAeHbr pe3yJrbrarbr

no4po6urx IdccneAosaHufi uurpoceficnr ceficvrocraHutrLr, BbrAeJreHHbrx N{aJroaMrrnr,rryAHbrx

cHrHalIoB, co3AaBaeMbIX pa6oraroilILIMI4 ruApoarperaraMr4 f3C v rr4ApoaKycrr4r{ecKr4Mrr

aBToKone6a]Huswl4 B BoAoBoAax craHqlll4 .VIccte\oBaHbr co6crseHHbre xole6aHprq rrorr4nu f3C
14 I43MeHeHI{e ux aMrInIaTyAbI Bo BpeMeHrl cBfl3aHHbre co crueuofi pexr4MoB pa6orrr

rI'IApoarperaroB f3C. lloApo6Ho orIHcaHa xpoHonorHfl H3MeHeHr4.rr MaJroaMrrnr{TyAHbrx

cefrcnruqecKllx cI{rH€L[oB, 3apefl{crpnpoBaHHblx cefrcuocraHrluefi <geperrayrrrKr4)) Ao aBapr{14 Ha

cTaHuHr4 H BO BpeMq ee.

flo BblrorIHeHHIIM I{ccneroBaHl4rM c r4crroJrb3oBaHneM HaKo[JTeHHbrx qusponux

MaTepI'IaJIoB MoHI{TopLIHra ceficuuqecKofo IxyMa Ha ceTrl ceficvrocrauqnft c BbrAeneHr,reM

KBa3l{rapMOHLIqeCKI{X Ma-IIOaMIInHTyAHbIX CHTHaJIOB COIICKaTeIIeM pa:pa6OTaHa MeTOAr4Ka

AI'IcraHUI4oHHoro o6napyxeHr4fl pa3pylrrl4rerlbHblx npoqeccoB n pa6orarouleM o6opy4oBa1vrv



KpyrrHbrx rrpoMbrrrrJreHHbrx o6rexroe B cBf,3r4 c noBbllxeuHofr nu6paqraefi v pe3oHaHcHbIM

y cvnelueM KoIIe 6 anufi, oKpyxarcull4x Ko Hcrpy xUufi I4 co opy x euuh.

B rperse 1.JraBe oilr4caHo co3AaHr4e MeroArrKI,I AI4CTaHUI4OHHOIO OrIpeAeJIeHI'I-[ aHOMaruft e

qacrorax co6creeHHbrx xole6asuit z1la:nuir u coopyNeulafi Iro MaiIoaMilnI4TyAHbIM crIrHaJIaM KaK

r4HAgKaropa Har{aB1ruxcfl pa:pyurenufi vx KoHcrpyKuI4I4. BrtnolHeu a*alwrrv'Iecxufi o6:op

coBpeMeHHbrx peueHufi 3allar.flr BbrqBreHHfl Har{aBlrr4xc.fl pa3pylIIHTeJIbHbIX npoqeccoB IIo

AaHHbrM MoHlrropr{Hra qacror co6crseHHbrx xore6auuit zra:nufi u coopyNeHufi Ha ocHoBe pa6or

no srofi reMarr4Kz e Poccvrr4 14 sa py6eNou. B Ar.rcceprarJazr, tlo MarepnanaM 6olee qen'r 20

JrerHero MoHr{ToprrHra ceficN,rra.{ecKoro rrryMa paspa6oraHa MeroAl4Ka AI4craHul4oHHoro

orrpeAeneHr4fl. no ManoaMnnuryAHbrM cr4rHaJraM aHoMaJIbHoro I43MeHeHI4s qacror co6creeHHblx

xole6asufi coopyx{esurt, Ha npuMepe rnoruH CaqHo-LUyrueHcxofi v Hrapxefificofi f3C KaK

H H IH K aro p a H ar{ aB trI 14 x c s p a3 py u] e uuit' ux K o H crp yKu I4 I4 .

flpaxruuecKoe [pr.rMeHeHr4e Aausofi MeroAr4Kr.r B6IqBI4ro cra6utsurlfi pocr r{acror

co6creeHHbrx rore6asuft uorrrHbr CaqHo-lllylxeHcKofi f3C na 0.02-0.05 fq sa 20 ner. 3ro

tro3BoJIHJIo c.rlenarb Ba)Kgrtfi BbIBoA o roM, qro xecrKocrE, coopyN(elHvrg, He cHllxaercfl. u 3a

yKa3aHHrrfi nepnoA MoHr{Topr4Hra pa3pyueHufi s rrJroruHe IaJII4 ee ocHoBaHI4I,I He npol4cxoAHno

HecMorp fl Haro, qro B 3Tor rrepr4oA B perr4oHe 6ruu 3aperllcrpupoBaHbl 3eMJlerpflceHl4q or 4 lo

6 6annoe v aBapvs. c pa3pyrueHl4eM rl4Apoarperara.

Bropofi rpr4Mep rpr{MeHe*Lrfl, pa3pa6oraHsofi trleroAHKLI Ha Apyrnx o6reKrax cBfl3aH c

o6pa6orxofi 1larepuanoB MoHr,rropnHra ceficMu.{ecKoro rrryMa, 3aperl4crpnpoBaHHoro e 7 xNa or

orBaJra yronbHoro MecropoxAeHl4.fl B Hoeocu6upcxofi o6lacru , Hd KoropoM 18.07 .2020 r.

rpor.r3orrren xpynnsrfi ofroJr3eHb. B ceftcuuqecKoM lxyMe c KoHua 2018 r. BbIAerIeHbI

MulrroaMrrnrlTyAHbre cr{rHaJru, nos6yxAeHHbre co6creeHHbIMI,I xore6auvfllrlr orBzula c '{acrorofi

oKoJro 0.6 fq, ilpeKparr.rBuruec.fl cpa3y rrocJle olon3H.a. flocreueHHoe rIoHpIXeHue srofr qacrorbl

B reqeHue nonyTopafoAoBofo nepr4oAa rrpoucxoAHT u33a yBenuqeHl,Iq oTBzLIIa KaK nO pa3Mepy,

raK v rro Macce ilpu paspa6orxe MecropoxAeHr4fl. flpraveHeHtre paspa6orasnofi MeroAI4KI{

rro3BoJrr{no ycraHoBlrrb, rrro Kpurepr{eM ueycroftr{HBocrr4 orBaJIoB yronbHblx Mecropox4eullfi

sBr-flercq Harrr4rll4e B ceficMIa.{ecKoM IIryMe cHrHzLIIoB, no:6yNgeHHbIX I4x co6creeHHbIMI,I

role6auvfllr^r4 r,r 3aperr4crpr4poBaHHbrx npu6opanrv ceficMHr{ecKI,IX craHlluit sa 3HaqI4TeJIbHoM

paccToflHI{14.

B .rerneprofi rJraBe paccMorpeHa 3aAarra flocrpoeHns, pl3pe3oB get\auofr Kopbl Ha BcIo

MorrlHocrb rro Ma-rroaMrrnr4TyAHbrM clrrHarraM orpaxeHHbrx BoJIH peunofi ceficnropa3BeAKl4

MeroAoM OfT, BbrrroJrHeH aHarrvrvqecrufr o6:op pa6or B srofi o6racru. Irlurepec K orofi

reMaruKe cBs3aH c reM, qro B neprroA c 2007 no 2019 rr. Ha peKax Bocroquofi Cv6upu

BbInoJIHeHo oKorlo 2700 rnr upoQuteit, rro MarepuanaM Koropbrx nocrpoeHbr pa3pesu nepxHefr



qacru 3eMHofi Kopbr. llpm 3ToM crpyKrypa ncefr Kopbr ocraracb Hel43yr{euuofi. B uccle!oBaHuv

rTo MarepgaJraM peuHofi ceficuopa3BeAKu, BbrrroJrHeuuofi MeroAoM o6urefi rny6tlnuofi ro'IKu c

orHocr4TenbHo cra6rruu rrHeBMaruqecKr4Mrr LrcrorrH14KaMI4, AI4ccepraHToM pa:pa6ora]- .a

MaJro3arparHafl, MeroAr{Ka ilocrpoeHrl.s pa3pe3oB Ha Bcio MoulHocrb :entuoit Kopbl c

trcrroJrb3oBaHqeM ceficuorpaMM yBenr4qeuHofr Anr4renbHocru, ueo6xoAlzl,toil Anfl perl4crpaul4l'I

npoAonbHbrx orpa)KeHHbrx BoJrH or mo6ofi us rpaulru B ger\aHoft Kope. Atts orofi uenl4 pa:pa6oraHa

3Kcrpecc-MeroArrKa nocrpoeHr4q pa3pe3oB Ha Bcro MoxlHocrb 3eMHofr xopsl (Ha npuuepe AaHHbIX

npoQrannpoBaHr4q MeroAoM OfT Ha peKax IIeHa u Buruu s 2018-2019 rr.).

B pe3ynbrare 3Kcnpecc-o6pa6orxu MeroAoM OfT coBoKynHocrl4 AaHHbIX I.nfl

BbrAeneHHoro 60-rnnoMerpoBoro yqacrKa npoQunx B HI4 xHeM TerIeHI4I,I p. Ilesa flocrpoeH

BpeMeHHofr paspe3 Ao 23 c. floxarauo, qro BpeMq Ao BbIAeleHsofi rpaHI4IIbI MoxopoBrlqllqa

rr3MeH.sercq or 13.0 ao 14.2 c. C yueroM roro, qro cpeAHfl.fl cKopocrb npoAonbHblx BoJIH e geldHofi

Kope Ha AaHHoM yrracrKe cocraBnrer oKoJro 6.6 xllc, uy6uua rpaHl{uu Moxo Aocruraer 43-47

KM. 3rH gHarleHr,r.f, He nporl4Bopeqar I4Meloulr4Mcq cBeAeHI,I.sM o MourHocrl4 geNanofi Kopbl B

6rugrexaulr4x pafi ouax, rrro cBnAerenbcrByer o AocroBepHocru pe3ynbrara.

B pe3ynbrare BbrrrorrHeHHF,rx 14 ccneAosatuit cor4cKareJleM pa:pa6oraHa MeroAI4Ka

rrocrpoeHr{fl pa3pe3oB seNaHofi Kopbr Ha Bcro MorqHocrb IIo BbIAeneHHbIM lzs cefrclaurlecKoro IxyMa

MaJroaMrrnr,rryAHbrM cr4fHarraM orpa)KeHHbrx BoJIH Ha yBenI4qeHHbIX BpeMeHax Bcryueuuit Ha

rrpr,rMepe AaHHbrx npoSuru4poBaHus MeroAona OfT Ha peKax JIeHa u Burnu s 2018-2019 rr.

flpone,leHHoe HccrreAoBaHr4e o6ocHoebrBaer Bo3MoxHocrb HcnoJIb3oBaHI4t ilnfl 3Toro

MarepuanoB peuuofi ceirctropa3BeAKu, Ma-iro3arparHbrx IIo cpaBHeHI4Io c rpaAHqI4oHHbIMI4

crreur4anbHo opraHr{3 oBaHHbrMr,r pa6 oravu4 MeroAon rny6l,IHHoro O f T.

B naxAofi rraee B 3aKJrroqr4TeJrbHofi .racru c$opMynr4poBaHbr ocHoBHbIe pe3ynbrarbl IIo

orAenbHofi nocraBJreHHofi Hayuuoit zalaLre c KparKr4M aHarrr43oM, yKa3aHI4eM orpaHl,Iqesuitt u

peKoMeHAar\LrflMld rro npaKTHr{ecKoMy npHMeHeHr4}o., tITo 3HarII{TeJIbHo IIOMOfaeT B OUeHKe

npr4BeAeHHbrx B rJraBe r{ccneAo eauufi,.

B rarcmorreHrrr.r cQopvrynlrpoBaHbr ocHoBHbre BbrBoAbr o rrprlBeAeHHbIX B Al{cceprar#4pr

pe3ynbrarax.

C.{Hraro, qro IlocraBneHHbre B Ar,rcceprarJkrkr Hayr{Hbre 3atraqv pelxeHbl Lr rroJroxeHr4q,

BbrHocuMbre Ha 3arqr.rry AoKa3aHrr. [raccepraur4oHHar pa6ota r4Meer qerKyro crpyKrypy, TeKcr

r43nox{eH qcHbrM q3brKoM r{ Aocraror{Ho rrorrHo Hnnrocrpr{poBaH rpa$ravecKr4M Marepr4aJroM.

O6ocHoBaHHocrb Lr AocroBepHocrb HayrrHbrx rroJro)KeHnfi v BbrBoAoB. I-{erensre

IrocraHoBKI4 I{ 3ap.arilr ArlccepralluoHHofi pa6oru Aocrr,rrHyrbr v peNrLr3oBaHbI B norrHol,r o6reirle,

r{ro Haurno orpaxeHue B pe3roMl4pyroqux pe3ynbrarax H BbrBoAax. [ocroBepHocrb flonyqeHHbrx

pe3ynbTaToB o[peAenfl.eTcs. cneAyroqr4M :



- rrcrroJrb3oBaHr4eM alpo6I4poBaHHbIX Ha IIpaKTuKe KJIaccI4rIecKI4X vr coBpeMeHHbIX

aJrropqrMoB ur.r6poBofi o6pa6orKr4 ceficMorpaMM (ua ocnoBe Meroaon Oypbe-aHaJII43a H OfT),

rrpeAcraBr4TenbHoro MarepuaJra MHoroJIerHero MoHI{ToplIHra cefrcltHqecKoro IrIyMa,

3apefqcrpr,rpoBaHHoro coBpeMesuofi BbrcoKorryBcrBl4rersuofi rann6poeauHofi a[naparypofr

craHuufi ceficuoloruqecxofi cervr, a raK)Ke AaHHbIMH MHO|OqI{CJIeHHbIX SKCIIepI4MeHTOB'

BbrrroJrHeHHbrx KaK JrHqHo, TaK r{ rroA pyKoBoAcrBoM coucKarer.q c I4cIIorIb3oBaHI4eM Hoeefiuefi

annaparypbr 14 coBpeMeHHbrx MeroAoB lrccneAovauuit, ilpI4MeHteMbIX B ceficuolorl4l{ vr

cefrcvtopa3BeAKe;

- rrpaKTr.r.recxofi peurkaaquefi MeroAr{qecKr4x pa:pa6oroK H nporpaMMHoro o6ecne'{eHnfl'

npr{ aHanr43e Marepr,rarroB MoHr4Topr{Hra ceficN4u.recKoro IIryMa B rlensx paccneAoBaH}Iq [pI4qI'IH

aBapvv 2009 r. Ha CaqHo-LllyrxeHcKofi fOC, rpu oqeHKe crerl eHV ILrHaMrrqecKI4x Bo3Aefi'crsuir

Ha coopyxreHq;r or BBoAHMbrx B 3Kcnnyarallurc rrocJle aBapvv 10-ru HoBbIX rl4ApoarperaroB' a

TaKx{e npn npoBeAeHr,ru perrHbrx ceficvropa3BeAor{Hblx I4ccJreAosaHViL e Bocro'{Hofr Cu6upu.

HayvHan HoBr{3Ha. HosrrN,ru pe3ynbraraMr npr4BeAeHHbIX B AHcceprallxld Hayr{HbIX

HccneAosa1rkrir, f,Brqercq paspa6orxa HoBbrx MeroAI,IK, ocHoBaHHbIX Ha I4cnoJlb3oBaHvrvr

MaJroaMIInlITyAHErx cLIfHarIoB, BbIAeneHHbIX B ceficvnqecKoM IIryMe: - MeroAI'IKa

AgcraHrrr4oHHoro BbrqBreHufl Qarropon, yKa3brBarourux Ha Har{aB[ILIecq pa3pyu]I4TerlbHble

ilpoqeccsr e pa6orarorueM o6opyaoBatkrvr B cBs3H c rroBbrlrlesuofi eu6patveit u pe3oHaHcHbIMI4

e46ercraMr4; - MeroAHK a Lr4craHur4oHHoro onpeAerreHr{fl r{acror co6creeHHblx xole6asuit srauuil

v coopyx(ewvtir, aHoMarrur4 Koropbrx cny)Kar r4HAr4KaropaMI,I HarIaBIIrlIXcfl paspyrueuufr B

coop1oxeHtrntu ero ocHoBa:n:rra; - MeroArrKa nocrpoeHl4q pa3pe3a geNdHofi Kopbl Ha BcIo MolrlHocrb

Ha ocHoBe BbrAereHr4q 14 alF.urr43a MarroaMnnr,rryAHbrx orpa)KeHHbIX BOJIH, 3apefl4crpl4poBaHHblx

npu peqHofi cefrcMopa3BeAKe MeroAoM OfT I4 BbIAeneHHbIX e cefrcNallqecKoM IxyMe.

flp arcru q ecKaq 3 HaqrrM o crb ilonyr{eHHbrx aBTopoM pe3yxbraroB rIoATBepxAeHa reM, qro

paspa6oraHHbre a-rrropraTMbr rr rrporpaMMHoe o6ecneqeHl4e peanl43oBbIBalII4cb IIpu c[eKTpa-[bHo-

BpeMeHHoM aHaJrlr3e 3aperr.rcrpr{poBaHHoro B oKpecrHocrLI CasHo-Illyureucxofr f 3C

ceficnlra.recKoro rrryMa, nepeA vr Bo BpeMq xpyuHefrureft TexHoresuofi raracrpoSlt,

rpor43orxeAureil 27 ayrycra 2009 r. MeroAnrrecKl4e pa:pa6orKl4 u IIporpaMMHoe o6ecneqeHue

npottrnu ilpoBepKy Ha rrpaKruKe e 6oree rreM 10-rra r4ccxeAoBaHll-f,x fC CO PAH no AoroBopaM

c |IAO <Pycfugpo> B rrepr4oA 2010-2016 rr. Ha CaqHo-Lllyureucxofr f3C, c BbIAerIeHI4eM

cr{rHaJron, nos6y)r(AeHHbrx BHoBb BBoAHMbrMr4 B oKcilnyarauuro tIocJIe aBaplr-la ruApoarperaraMl4.

Onu HcrroJrb3yrorcfl raK)Ke n yue6usrx Kypcax Cu6upcKoro Se4epanbHoro yHuBepcurera (COy)

14 Hoeocu6r4pcKoro rocyAapcrBeHHoro yHrzBepcvrrera (Hfy), B 14ccneAoBareJrbcKI4x vr

AoroBopHbrx pa6orax Qunuanon OHI] Ef C PAH, a raK)Ke I-{eurpa reo$u:uqecKoro

MoHr.rropr4Hra HAH Pecny6nzxu Eerapycb. Pa:pa6oraHHbre aBropoM arrropurMbr peanl43oBaHbl



B BHAe nporpaMMHoro o6ecne.reHr4fl, Spectrumseism, Geofilters, SSlicer, Koropoe rpolllno

rocyAapcrBeHHyro perr4crparlnro H r4Meercs,3 CsuAerenbcrBa o rocyAapcrBeHHofi perucrpawvr

nporpaMM Ans 3BM.

3ro rroATBepll(Aaer rlpaKTuqecKyro 3Haql{Mocrb v BaxHoe 3HarreHI,Ie pe3yJr[,TaroB

Al{cceprarrur,r Arq pa3BlaTlz.fl, MeroAoB ceficrruqecKr.rx HccJleAoeaHufi Ha ocHoBe BbIAeJreHHfl

lr: ceficmrrqecKrrx uryMoB MaJroaMrIJrHTyAHbIx cHrHaJIoB, I,Ix aHaJrvr3a v rrHTep[peralluu.

Ily6.nuxnr\krv) aupo6aqun pe3yJrbraroB pa6oru. Pe:ylbrarbl Al4ccepraUl4oHHoro

r4ccrreAoBaH1rfl, xopotrro r{3BecrHbr B coo6uecrse reo$usuKoB. Onu AoKnaAbIBaJII{cb Ha 29

MexAyHapoAHbrx v poccuficxux xou$epeHur4qx vr cHMrIo3I,IyMax. OcHoeurIe pe3ynbrarbl 3a

repr4oA 2010-2025 rc. ilpeAcraBireHbr s 90 ny6ruxarll4qx,3aperucrpnpoBaHHblx e PI,IHIL I43 HI,IX

20 ny6nuraqnfr B BeAyulrlx peueH3l4pyeMblx Hayr{HbIX kr31aHkrflx v3 repeqHt BAK vr

[pr{paBHeHHbrx K Hr,rM, B ToM rrr.rcre: 2nareuraHauso6pereHue; 3 csuAerenbcrBa o perucrpaul4l4

rporpaMMbr 1.nfl 3BM; 15 )KypHanoB, Lr3 Koropbrx cneqllanbHocrl4 L6.9 <feoQIEsrIKa)) no

TexHuqecKr4M HayKaM coorBercrByror 10 xypHaxoB (<feonoru.a v reoQu:uxa>> - 4 crarbr4;

<<Bonpocbr r4HxeHepnofi ceficnaolorr4r4) - 1 crarsr; <f,oxnaArt AxaAeMI4I4 Hayx. Hayrcra o 3eiule>

- 2 warru; <Seismological Research Letters> - 1 crarrq; <<Poccuitcxvtit cefrcltororu.Iecxl4fi

xypHan (2023 r.) - 2 narsu).

Anrope$epar Ar{ccepra:-3:a:a B rroJrHor,r o6reue orpa)Kaer coAepxaHl4e Al4cceprauuoHuofi

pa6ornr.

3aMe.raHuq. 3aueqasr4e peAaKrlr4oHHoro xapaKTepa. Ccrrrxu Ha ny6nvKarJr4vr B TeKcre

Ar{cceprar\prv r{ B pa3Aere JlHreparypa rlMeror pasusrfi Sopuar Aa}Ke A,rq oAHoro xypHaJla, qro

3arpyAHqer opreHTr{poBKy no ny6rurcaqlrrM B TeKcre. Hanpurvrep.

Ccruxa 53 @opr'aar - HagsaHrae crarbr{. Anrop. Poccufict<ufi, cefi.cMoJrorr4.recxufi xypHan.

Ccrurxa 54 @oprvrar - Aerop. Hagsauue crarbrr Pocclrficr<ufi ceficMoJrorr4.recxufi xypHan.

Vxa:aHHbre 3aMe.ua:nnfl, He BJur.sror Ha o6qyrc BbrcoKyro oueHKy Ar4ccepra1:av, ee HayrrHylo

IIeHHOCTb 14 3HaTILIMOCTb.

Oduree 3aKJrroqeHne rro Ar{cceprarluosuofi pa6ore

,{raccepr arJns. A.B. Iluceitxuua ro reMarr4Ke r,rccneAo r,auuit , HayuHofi HoBr43He vr

nonyrreHHblM pe3ynbraraM coorBercrByer racnopry Hayuuofi cileur4anbHocrr4 1 .6.9

feo$usuxa, il. 16 <MeroAu o6pa6orxu kr r4Hreprperauur4 pe3yrbraroB u:nepeuufi

reoQr,rsuqecKl4x nolefr> kr tr. 18 <lrlcnom3oBaHr4e reonoro-reoQnrv qecKr,rx AaHHbrx Anfl

IIocrpoeHI4q rluSponrx reoJlorlrr{ecKr4x, rr4ApoAr4HaMr4r{ecKrrx, feoAuHaMr4r{eeKrrx v I4HbIX

uoAelefi reoJrorrr.{ecxofi cpeAbr pr MecropoN4eHufi>.

B Al,Iccepra\vr4 A.B. Ilucefirusa Ha ocHoBaHzr.r BbrrroJrHeHHbrx rrM r4ccneAosauufi.

rI3noxeHbl HoBbIe pellreHlls, a I,IMeHHo: rro AaHHsIM MoHHTopuHra cefrctrytqecKofo IxyMa
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pa3pa6oraH v peaJr,r3oBaH oSQexrueHrrfi anropaTM BbIAeJIeHI4f, MULIoaMIrnI4TyAHbIX

ceficuuqecKltx crafHaJroB, c r,rcnoJlb3oBaHI4eM Koropblx pa:pa6oraHbI ABe MeroAI{KI,I

AucraHur,roHHoro o6napyxeHvfl. pa3pyuureJrbHbrx npoueccoB npl4 sKclnyararJvrv rexHurlecKl4x

coopyxeunfi (f3C, T3U, AOC rr Ap.) H oAHa MeroAr.rKa orpelerenurfl crpyKrypbl 3eMHofi roprt

Ha Bcro ee MoruHocrb. 3ro HayqHo-o6ocuoeaHHbre HoBbIe MeroAl{qecKue, aJIropI{TMI,IqecKne

u [porpaMMHbre pe[reHufl, BHeApeHlre Koropbrx BHocur 3HarrureJrbHblfi eKraA B pa3BI{Tue

cTpaHbr.

C.rurarc, qro Ar{ccepraur{oHHa.s pa6ora JluceftKutra Arerceq BraAIaullpoBl4qa

<O6HapyxeHr,Ie pa3pyrrrurerrbHbrx npoueccoB npr4 gKcrrnyararJtrvr rexHI4rIecKI,IX coopyxewuit u

olpeAeneHlre crpyKTypbl 3eMHofi xopsr c r4cnoJrb3oBaHr{eM MzInoaMIIJII4TyAHrIX ceftcuzqecKl,Ix

clrfHanoB)) .f,Brrrerc.f, 3aKoHqeuHofi HayqHo-xnanuQnxaIIHoHHofi pa6orofi, BIIIIolHeuuofi

aBTopoM caMocrorreJrbHo Ha BbrcoKoM Hayr{HoM ypoBHe. Ona yAoBnerBopqer KpI4TepI{flM

<floroxeHnfl, o rropflAKe rrpucylxAeHr.rr yrreHbrx creneHefi>, yrBep)KAeHHoro rrocraHoBJIeHI4eM

flpanzrerrbcrBa Poccuficxofi Oe4epaquu or 24.09.2013 r. l$ 842 (c yuerovr usMeHeHrafi vr

AorronHeuuit), a rarcr(e rpe6onaHr,rqM <lloroxeHvrfl, o nopsAKe nprrcyxAeHr.rfl yrreHbrx creneHefi>

BAK PO, [peAb.rIBrIteMbIM K AoKropcKr4M Ar4cceprarlr4qM, a ee aBTop Jlucefircun Anercefi

BraAnuLIpoBIrq 3acJryx(rrBaer rrpucylmAeHnfl yv€Hofi crerreHu AoKTopa rexHurrecKr{x HayK

tro creqnaJrbHocru 1.6.9 - feoQH3HKa.

OSlrqua.nsnsrfi orrroHeHT:

AOKTOp TeXHHrreCKr{X HayK

3aBeAylorqufi na6oparopuefi reoQusu.recxofi raH0opnr ararK:z, rraeHrrft Hayvuufi corpyAHr{K

OfEyH Irlucruryra Bblr{IdcnllTerrbsofi uareMarrrKlr 14 MareMarnqecKofi reoSu3vrKkr Cu6upcxoro

orAeneHus PAH (I,IBMuM| CO PAH)

2025 r.
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CneunaJrbHocrb, rlo Koropofi oQuquaJrbHbrM orrrroHeHToM 3arrlurrleHa Anccepraurrfl:

05. 1 3, 1 8 - Mareuatl{tlecKoe MoAenr,rpgBanl,Ie, rrr4cleunbre MeroAbI u KoM[rreKcbl xpofpaMM

fl, KoBalencruft Bareprnft BurropoBl4rr, AaIo corJracue Ha BKrrorreHr,re cBor,x

trepcoHaJlbubrx AaHHbrx B AoKyMeHTbr, cBr3auHbre c pa6otofi Ar.rcceprarluoHHoro coBera, vrx

Aanruefiuyrc o6pa6otKy I,I repeAaqy B coorBerarBr,rz c rpe6oBaHr4rMu Muso6puayru Pocczz.


