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Otuer o pestenbHOCTH ['eodusuueckoro nuenrpa PAH 3a 2022 rog...

1 Hayunas gesitesibHOCTh I'Ll PAH 1.1 Focynapersennoe 3ananue

Hayunas nesrensHOCTB moapaszaeneHuil deaepabHOro TOCYAapCTBEHHOTO OI0KETHOTO

yapexaeHus: Hayku ['eopusudeckoro nentpa Poccuiickoii akanemun Hayk (I'Ll PAH) B 2022 r.

OblTa COCpeloTOYEHA Ha BBIMOJIHEHUU rocyaapcTBeHHoro 3amanust Ne 075-00764-22-00,

yTBep>KaeHHOTO 27 nekabpst 2021 r. PeructpalyioHHBIH HOMEp IUTaHA TEMAaTHK Hay4HBIX

uccienosanuii: 1021120900517-5.

UccnenoBanus mnpoBoguwiuck B pamkax [Iporpammbl QyHIaMEHTANbHBIX HAay4YHBIX

uccienoBanuii B Poccuiickoit ®enepaunn Ha goarocpoussii nepuon (2021-2030 ronpr).

Hanpasnenue nayku: 1.5. Hayku o 3emie.

CornacHo rocynapcrseHHoMy 3aaanuio B 'l PAH npoBomunuchs (yHmameHTanbHbIC

ucciaeqosanusd mo 4 remam HUP:

1

Tema HUP: «®yHnaMmeHTanbHbIe UCCIIEOBAHUS U pa3pab0TKa METOI0B MPOTHO3UPOBAHUS
¥ MOHUTOPHUHIA YCTOMYMBOCTH T€OJOIMYECKOW CpEIbl ISl MPEAYNPEKIACHUS YyIpo3 OT
00BEKTOB HCIOIb30BAHMS ATOMHON SHEPTUH U MIPUPOIHBIX OMTACHOCTEM»

[udp Temsr. FMWG-2022-0005
Perucrpanuonssiii Homep: 122080300206-4

CtpykTypHOE Moapa3aeneHue: Jlaboparopus reoquHAMUKN
PykoBoauTens: yi.-kopp. PAH B.H. Tatapunos

Tema HUP: «Pa3BuTHe MaTeMaTH4eCKUX METOAOB MHTEIJICKTYaJIbHOTO aHAIN3a JTaHHBIX
reo(U3M4eCKOro MOHUTOPUHTA JUISl U3YUYEHHUS JIEKTPOMArHUTHBIX MMapaMeTpoOB 3€MIIH U
OKOJIO3EMHOT'0 IIPOCTPAHCTBA

HIudp Temsr: FMWG-2022-0006
Perucrpanumonssiii Homep: 122080300204-0
CrpykTypHOE noapa3AeIcHueE: JlaGopatopus reonH(pOpMaTUKU "

TE€OMAarHUTHBIX UCCIIEI0BAaHUI
PykoBogurens: w.-kopp. PAH A.A. ConoBseB

Tema HUP: «CrpykTypupoBaHue, BH3yanu3alus, AaHAIA3 W  PaclpoCTpaHEHUE
reo(pU3NYEeCKUX JTaHHBIX)

udp Temsr: FMWG-2022-0007
PerucrpanuonHusiii HoMep: 122080300191-3
CtpykTypHOE no/ipa3iesieHue: Jlaboparopuss  TeodU3NYECKUX  JAHHBIX;

JIaGopartopusi 3eKTpOHHBIX MyOnuKaiuii; JlabopaTopHst HHHOBAIIMOHHBIX TPOEKTOB

PykoBoaurens: n.¢.-m.H. b.A. [I3e60eB
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Tema HUP: «Pa3paboTka TEOpPETHMYECKHMX OCHOB M JKCIEPUMEHTAIBHBIX METOIUK
CUCTEeMHOTO aHaiu3a i KOMIUIEKCHOTO M3yYeHHUs reo(U3MYecKux, Te0Je3U4eCKuX U
METEOPOJIOTUYECKUX JTaHHBIX)

[udp Temsr: FMWG-2022-0008
Perucrpannonnslii Homep: 122080300190-6
CTpyKTypHOE Moipa3iesicHue: JlabopaTopus reonH(pOPMATHKH "

I'COMAarHuTHBIX HCCH@HOB&HHﬁ; Ha60paTopI/I;1 Ir¢oJnHaMHUKH

PykoBoauTens: K.p.-m.H. P.B. Cunopon

1.2 IIpoexThl HAY4YHBIX (OHIOB

B 2022 r. 8 I'lll PAH BeImoyHSIIUCEH HCCienoBaHus 1Mo 2 TpaHTaMm Poccuiickoro ¢oHma

bynnamentanbHbIX uccaenoBanuii (PODUN) u 3 rpantam Poccuiickoro HayuHoro ¢ouaa (PHD):

1

I'paaT PODU Ne 19-55-80021 BPUKC T1: «MccnemoBaHue W COBMECTHAS BajIUIallUs
UH(POPMALIMOHHBIX MPOAYKTOB JUCTAHLIMOHHOTO 30HIUPOBaHMSA 3E€MIIM U3 Ppa3HBIX
MCTOYHUKOB JJ1s1 oOMeHa uHopmarueit B crpanax bBPUKC»

Perucrpaunonnsiii Homep: AAAA-A20-120061690061-2

PykoBoauTens: akanemuk PAH B.I'. bouayp

['pant PODU Ne 20-57-82003 MMACA: «CuctemMHblii aHau3 0COOCHHOCTEN XapakTepa
pacnpoctpanenuss COVID-19 nns crpan EBpomnsl u pernonoB Poccun»
Perucrpanmonnsiii Homep:  121032900088-0

PykoBonurens: akaneMuk PAH A.Jl. I'Buminanu

['paat PODU Ne 20-35-70054 MMACA: «CuctemMHBII aHaTN3 0COOCHHOCTEH XapakTepa
pacnpoctpanenuss COVID-19 s crpan EBpomnsl u pernonos Poccun»
Peructpanmonnsiii Homep:  122052300071-5

PykoBonurens: akagemuk PAH A.Jl. I'Bummanu

https://rscf.ru/project/18-17-00241/

I'pant PH® Ne 19-77-10075:  «CucteMHbIi  aHanM3  BIMSHUS ~ aCTPOHOMUYECKOMH
[UKJIMYHOCTH Ha MPoIecchl ocaakoHakoruteHus [lapaterncay
Perucrparmmonnsiii Homep: AAAA-A19-119082190032-6

PykoBoauTtens: K.r.-M.H. A.J. PpiOkuna

https://rscf.ru/project/19-77-10075/

I'paat PH® Ne 21-77-30010: «CrCcTeMHBIH aHAIHA3 TUHAMHUKH ITe0(PU3NICCKUX TIPOIIECCOB
B POCCHMCKONH ApKTHMKE M HMX BO3JCHCTBHE Ha pa3BUTHE U (YHKIMOHHPOBAHUE
UH(QPACTPYKTYPHI XKETE3HOAOPOKHOTO TPAHCTIOPTA)

Perucrparmmonnsiii Homep: 121041200191-6

PykoBoauTtens: n.¢.-m.H. B.A. [Tununenko

https://rscf.ru/project/21-77-30010/
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1.3 BaxkHeiiuue pe3yabTaThl pyHAAMEHTATbHBIX HAYYHBIX HCCIeT0BAHMIA

3KCHepHMeHTaJIBHaH perucrpanusa MEeAJECHHbIX Z[e(l)OpMaIII/IOHHLIX BOJIH 11O JaHHBIM

THCC-nao6aonenunia
J.m.n. B.U. Kagpman, un.-xopp. PAH B.H. Tamapuros

(Tema HHUP «®@ynoamenmanvhvle uUCCiled08aHuss U  pazpabomka  Memooos
NPOCHO3UPOBAHUA U  MOHUMOPUH2A — YCOUYUBOCMU — 2€07102UHeCKOU  cpedbl  0/iA
npeoynpesicoenus yepo3 om 00beKmos UCNOIb30BANHUL AMOMHOU dHEP2UU U NPUPOOHBIX
onacHocmeii»)

[Tonmy4yeHbl OpUrHHAIBHBIE PE3YNIbTAThl HKCHEPUMEHTATIBHON PErucTpaluy MeIJIeHHbIX
ne(GOpMallMOHHBIX BOJH B 3€MHOM KOpe, CBA3aHHBIX C CEHCMHYHOCTBIO Ha TIpaHMLEe
B3aUMOJICHCTBUS TEKTOHWYECKHUX IUTUT. VICXOAHBIMU JAaHHBIMH TOCTYXXHINA BPEMEHHBIE PSIbI
KoopauHat ctannuii HerpepsiBHBIX [ HCC-nabmroaenuit npoaomkuTensHocThio oT 11 1o 15 ner,
KaTaJIOTH 3eMJICTPSICCHUI M KapThl Pa3IOMHON TEKTOHUKHU. VICHoIp30BaHa aBTOPCKAsi METOIUKA
CO3JaHMs KUHEMAaTHYeCKUX BH3yalu3aluil ceiicMoaedopmanonHoro mpouecca (puc. 1.1).
BriepBble  3aperucTpupoBaHHOE SBJICHHME MPEICTABISET COOOM CTPYKTYpHO YyCTOMUYMBOE
pacipocTpaHeHUE TOPH30HTAIBHBIX Ae(opManuii MOJHOTO CIBHra B HEOJHOPOAHOW cpene
BEPXHETO €J105 3¢MHOU Kopbl. OOHapyKEeHbI HICTOYHUKU 00pa30BaHUs Ae(POpPMAIIMOHHBIX BOJIH —
10 3emierpsicenus M 4,0-5,0. Ompenenena ckKopocTh MX pacnpocTpaHeHus: 2-20 km/ron.
HccnenoBanust mokasand, 4to (opma BOJHBI MOKET OBITh JMHEHHOW B cllydyae HaJIU4Yus
TEKTOHUYECKOTO pa3lioMa — BOJHOBOJA M KPYTOBOW KOHIIEHTPHYECKOW B CIy4ae OTCYTCTBHUS
takoBoro. OOHapyKEeHHBIE BOJHBI SIBHJIMCh TPUITEPAMH psiia CHIBHBIX 3EMIICTPSCCHHN
M 6,0-7,1. Paccuutan ypoBeHb KpPUTHYECKOH Jedopmanuu  BO30YXKIEHHUS  CHIBHBIX
ceficMuueckux coObtuii 0,2-0,3x107. TToyueHHBIE PE3yJIbTaThl MMEIOT BaKHOE HAYYHOE
3HaYeHHWEe, KaK TIepBbIe JOKa3aTeNbCTBA CYIIECTBOBAHUS Je(OpPMAlMOHHBIX BOJH B
CEICMOAKTHBHBIX pallOHAX U UX B3aMMOCBSI3H C TPOIIECCOM HAKOIUICHUS U cOpoca HANPsHKEHUN B
oyarax 3eMJIETPSACEHHH, YTO pacIIupseT U YrIIyOJseT 3HaHHUS O MOJATOTOBKE pa3pyLIMTEIbHBIX
3emierpsiceHuil. [IpeacraBieHHbli HAydYHBIA pe3yabTaT MOXKET OBITh PUMEHEH B KOMIUIEKCHOU
TEXHOJIOTUH OIIEHKU CEHCMHUYECKON OMACHOCTH B PAiOHAX KOHTAKTA TII00aTbHBIX TEKTOHHYECKUX

IIJIUT.
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Pucynok 1.1 — MensieHHbIe BOJIHBI 1e()OPMALMU IOJHOIO caABUra B peruone Kaindopuus:
a) coOpoc HanpsiskeHuid B ouare 3emuierpsicenusi Hana; 0) koHIeHTpUYecKasi BOJIHA Mepe
cOpocoM HanpsiKeHUH B ouare 3emiieTpsiceHusi Puaxkpect; B) pa3Buthe 1e)OpMalMOHHOM
BOJIHBI B paiioHe 0:KuAaHusi CWIbHOTO0 3eMieTpsicennus [lapkpuaa. Kpacubie okpy:kHocTn
1 3Be3/Ibl — AMUIEHTPbI YMEPEHHBIX H CHJIBLHBIX celicMUYeCKUX coObITHI. besibie 3Be31b1 —
3MUUEHTPbI HCTOPUYECKHUX KPYIHBIX U CHJIBHBIX CCHCMUYECKUX COOBITHH

Kagpman B.U., Tamapunos B.H. Pecucmpayus meoneHHblx 0ephopMayuoOHHbIX 6OIH NO OAHHbIM
T'HCC-nabnrooenuit // JJoxknaowt Poccuiickou akadoemuu. Hayxu o 3emne. 2022. T. 505, Ne 1. C.
95-102 DOI: 10.31857/5268673972207009X

I'eonndopmannoHHas cucTeMa KPATKOCPOYHOI0 IPOrHO3a HHTEHCHBHOCTH

MOJAPHBIX CHUSTHHI M MOJIOKEHUS aBpoOpaJbLHOIo oBaJja

J.m.n. A.B. Bopooves, un.-kopp. PAH A.A. Conosves, 0.¢p.-m.n. B.A. [lununenxo,
o.m.u. I'"P. Bopobvesa

(I’ panm PH® Ne 21-77-30010 « Cucmemmblii ananus OUHAMUKU 2e0u3udecKux npoyeccos
6 poccutickou Apkmuke u ux eosoelicmseue Ha pasgumue U @OYHKYUOHUPOBAHUE

UHpPacmpyKmypol Hceie3H000POHCHO20 MPAHCHOPMA )

Haubonee akTuBHbIE NPOSBICHHUS KOCMUYECKON MOTr0/bl HAOIIOAAI0OTCS B 00JIaCTH OoBaJia
MOJISIPHBIX CUSHUM, OCOOCHHO €ro sKBaTopHalbHOW rpaHuisl. B 2022 r. Obuia paspaboTaHa
MHTEpaKTHUBHAs T€OMH(OpMAIIMOHHAs CHUCTeMa KpaTKocpouyHoro (¢ ropu3oHtoMm 30-70 mMuH)
MIPOrHO3a MHTEHCUBHOCTU MOJISIPHBIX CHUSHUM U TIOJOXEHHsI aBpOpPAJbHOIO OBaja B PEKUME

peanbHOr0 BpeMeHU Ha 0a3e TeXHOJOTHH «BHPTyajdbHbBIN ro0yc» (https://aurora-forecast.ru/)

(puc. 1.2). B xauecTBe 6a30BOro MareMaTHYECKOTo OOECHeUeHHs HCIIOIb3YETCsl IMIUPHUYECKast
mojzienib OVATION-Prime, ycranaBiMBarolasi CTaTHCTUYECKHE CBA3M MEXIY MapaMeTpamu
COJIHEYHOTO BETPA, MEKIJIAHETHOTO MAarHUTHOIO IOJISI M IOTOKaMH aBPOPAJIBHBIX YaCTHILL.
Cucrema Taxke OCYIIECTBISET NPOTHO3 M BHU3YaIU3aLMI0 PACIPEACICHUS DJICKTPHUYECKOTO

NOTCHIMAJIa B  APKTHYCCKOM PCTHUOHEC, a TaKiXKC IMO3BOIAACT MPOBOAUTH pa60Ty C
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MOJIb30BATEIBCKUMHU  CIIOSIMH  (pacrlipeieieHNe BBICOKOIMUPOTHRIX BeTok JIDII, sxenme3Hbix
nopor u nip.). IIporHo3 obecneunBaercst 3a c4eT 3()(PEKTHBHOrO HCHONB30BAaHUS JAHHBIX B
pealbHOM BPEMEHU C MEXKIUIAHETHBIX CIIYTHHKOB, HaXOAsAmuxcs Mexay 3emiueil u ConHiem (B
touke Jlarpanxa L1) u npepocTtaBisiromux nHGOPMALIMIO O COCTOSHUU ITapaMeTPOB COTHEYHOTO
Berpa. [loMuMo mporHosa, pazpaboOTaHHBII CEPBUC JAE€T BO3MOXHOCTH aHaIW3a MPOLIEAIINX
coOwrThii. Hapsiny ¢ ¢dyHIZaMeHTanbHOW 3HAYMMOCTHIO, MPOTHO3 WHTEHCUBHOCTH CHSHHUHA U
MOJIOKEHUSI OBaJIa MCKJIOUUTEIBHO BAXKEH I NPEAYNPEXKICHHUS M CBOEBPEMEHHOW 3alUThI
BBICOKOTEXHOJIOTUYHBIX CHCTEM B AapKTUYECKOM PErMOHE€ OT HEraTUBHOIO BO3JCUCTBUS
KOCMHUYECKOW TMOorojabl. K TakuM cuUCTeMaM OTHOCSATCS SHEPreTHYECKHe CETH, TPyOOIpPOBOJIEI,
KENe3HOIOpOKHAsT MH(paCcTPyKTypa, HAaKIOHHO-HANPaBJICHHOE OypeHHe, PaaHoCBs3b U T. 1.
Oco0eHHO 3TO aKTyalbHO Cceifuac, B Hauajuie 04epeHOro IUKJIa COTHEYHOM aKTUBHOCTH.
Jlannblii cepBuc ObLT ynocToeH 1-ro Mecta Ha koHKypce BeO-I'MIC npunoxkeHnuii B paMkax

MEXTyHapOaHOU KOoH(pepeHmu mobs3oBareneit Esri B Poccun u CHI'.

Pucynok 1.2 — UHTepakTHBHAS BU3YaJIU3alMs BEPOATHOCTH NOJISAPHBIX CUSHUI U
MOJIOKEHHSI ABPOPAJIBHOI0 0BAJIAa

Bopobves A.B., Conosves A.A., Ilununenxko B.A., Bopobvesa [I.P. Hnmepaxmusenas

KOMNbIOMEPHAs MOOeb OJisl NPOSHO3A U AHAIU3A NOJAPHBIX cuanull // ConHeuHo-3eMHas husuxa.

2022. T. 8, Ne 2. C. 93-100. DOI: 10.12737/sz2-82202213
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Ortyer o pesrensHocTH ['eopusnueckoro nentpa PAH 3a 2022 rog...

HogBasi MmoaeJib TENJI0BOI0 NOTOKA APKTHKH

Kg.-mn. Al Illempynun, 0.¢p.-m.n. M.K. Kaban, un.-xkopp. PAH A.A. Conogves,
K.¢h.-m.H. P.B. Cudopos, axaoemux PAH A./]. I suwuanu

(I panm PH® Ne 21-77-30010 « Cucmemuulii ananus OUHAMUKU 2e0DUUYECKUX NPOYECCO8
6 poccutickou Apkmuke u ux gozoelicmeue Ha pasgumue U @OYHKYUOHUPOBAHUE

uHgpacmpyKmypbl x#ceiesHo00POHCHO20 MPAHCHOPMA»)

B pesynpraTe wu3ydeHHs TEPMUYECKOM CTPYKTYphl apKTHUECKOH nuTochepsl IO
KOMILIEKCY re0(pU3NYECKHUX JTaHHBIX MOJTy4eHa MOJIEb F€0TEPMAaIbHOTO TEIUIOBOTO MOTOKA. J{yist
IIOCTPOCHHUSI HOBOM MOJAENM OBbLI HCIIOJIB30BAH KaTaJor MeXIyHapoJHOW KOMMCCHU [0
teruioBoMy notoky (IHFC) u ero rnobanbHble TeopeTHYECKHE MOJAEIH, OCHOBAHHBIE Ha
MHTEPHOJISILNY NPAMBIX U3MEpPEHU. PacyeT TemioBoro noToka OCHOBaH Ha ONTUMM3ALUOHHOM
3a/lau€ HHBEPCUM CEHUCMUYECKUX M MAarHUTHBIX JAHHBIX, MOJKPEIUICHHBIX MPSMBIMU
U3MEpPEHUSIMH, U TI03BOJISIET UCIIOJIB30BaTh BCE UMEIOLIUECS KOCBEHHBIE JAHHBIE O TEPMUUYECKOM
CTpOeHHH IUTOC(epsl U MUHUMHU3UPOBATH OMMOKU. HoBas Mozenb XOpoIlo coriacyercs ¢
JaHHBIMA HAONMIOJEHUIT M COOTBETCTBYET MPEACTABICHHUSIM O TEKTOHMYECKON HCTOpUU
apKTHYecKol nutochepsl. Mojienb MOKa3biBaeT HEKOTOPHIE OCOOCHHOCTH, KOTOPBIE HE OBLIN
UICHTH(OUIIMPOBAHBI TMPESAMECTBYIOIIUMHA MOJCISIMA — B YacTHOCTH, 30HBI TIOBBIIICHHOTO
TEIUIOBOrO MoToka B bepuHroBom mponuse, UykOoTCKOM Mope M B JApeBHEH pUQTOBOH 30HE,
paznernstonieit Bocrounyto u Cpennroro Cubups (puc. 1.3).

JlaHHbIi pe3ynbTaT OBUT OTOOpaH B KAadeCTBE OJHOTO W3 BAXHEWINIUX JOCTHKCHHIMA

uactutyToB Otaenenus Hayk o 3emisie PAH B 2022 1. u BKJIIOUYEH B JJOKJIA]T aKaJeMUKa-CeKpeTapsl.
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Ortuer o pestensHocTH ['eodusnueckoro nenrpa PAH 3a 2022 rog. ..

PucyHnok 1.3 — CpaBHeHHe KapT TENJI0BOr0 MOTOKA APKTHKH IO MOCTETHUM I100aTbHBIM
moaeasm: a) Davies, 2013 u 6) Lucazeau, 2019 ¢ kapToii B) HOBOii MO/1eJIN TENJI0BOIr0
noToka. [{BeTHbIE TOUYKHU MOKA3LIBAIOT MECTOMOJI0KEHNE U 3HAYEHUSI MPSIMBIX H3MepeHu i
TeNJI0BOr0 NOTOKA

Petrunin A.G., Soloviev A.A., Sidorov R.V., Gvishiani A.D. Inverse-forward method for heat flow
estimation: case study for the Arctic region // Russian Journal of Earth Sciences. 2022. Vol. 22,
No. 6. DOI: 10.2205/2022ES000809

YHupuuupoBaHHbI KaTAJ0T 3eMJIeTPACEHUI BOCTOYHOI0 CEKTOPA APKTHYECKOM

30HbI Poccuiickoit @exepauun (A3PD)

Axademux PAH AJI. T'suwuanu, K.Gh.-M.H. U .A. Bopoowesa,
un.-kopp. PAH ILH. lllebanun, 0.¢p.-m.n. b.A. [[3eboes, k.e.-m.n. bB.B. [[3epanos,
K.¢p.-m.H. A.A. Ckopruna

(I'panm PH® Ne 21-77-30010 « Cucmemmwiii aHanus OUHAMUKU 2e0PUULECKUX NPOYECCO8
6 poccutickou Apxkmuke u ux eozlelicmeue Ha pazeumue U QYHKYUOHUPOBAHUE

UHGPaACMPYKmMypol HCeLe3HOO0PONHCHO20 MPAHCROPMAY)

Jlns menelt co3maHus HauOoJiee TOJTHOTO KaTtajora 3emieTrpsiceHuit pernoHa A3POD
pa3zpaboTaH METOJ] CUCTEMHOTO aHajlu3a, MO3BOJSIONIUN OCYIIECTBISATH aBTOMATH3UPOBAHHOE
MOCIIeJIOBaTEeIbHOE O0BEIUHEHHE JIFOOOr0 KOJMYECTBA KAaTajJoroB MyTeM HISHTU(UKAIUU U

ynaneHusi oOpasyromuxcsi ayoneii. Ha ero ©0a3e co3maH  yHUGUIMPOBAHHBINA —KaTajor
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Otuet o nesitenbHocTH ['eodusnueckoro nenrpa PAH 3a 2022 rog. ..

3eMIIeTpsCeHU BOCTOYHOTO cekTopa A3P®. B Hem orpaxkena wundopmarus o 23 254
CeUCMUYECKHX COOBITHX 3a mepuoa 1962-2020 rr., copepaniuxcsi B periOHAIBHBIX KaTalorax
EI'CPAH (15473 coOweituii) u MexayHapogHoro ceiicmonornueckoro 1enrpa (ISC)
(7 781 coOwituit). [IpoBeicH aHaIM3 COOTHOIICHUS TUIIOB MArHUTY/] B 00bEIHHECHHOM KaTaJlore
JUIsL PAa3iM4YHBIX CceicMUYeckux cered. Ha OCHOBE MOJIydYEHHBIX COOTHOILIECHWM IIPOBEIEHA
yHU(DUKAIUS OIICHOK MarHUTyA. TeM caMbIM Il BOCTOYHOTO cekTopa A3P® co3nan Haubosee

MOJIHBIN YHU(DHUIIMPOBAHHBIN KATaIOT 3eMiIeTpsceHuit (puc. 1.4).

RUS - e« o @ O
ISC N I BN )
M 3 4 5 6 7

Pucynok 1.4 — Kapra 3nuueHTpoB 3eMieTpsiCCHNH YHH(HIUPOBAHHOI0 KaTaJI0ra
BOCTOYHOI0 CEKTOPa ApKTHYecKoil 30HbI Poccuiickoii Pegepanuu

Vorobieva I.A., Gvishiani A.D., Dzeboev B.A., Dzeranov B.V., Barykina Yu.V., Antipova A.O.
Nearest neighbor method for discriminating aftershocks and duplicates when merging earthquake
catalogs // Frontiers in Earth Science. 2022. Vol. 10. 820277. DOI: 10.3389/feart.2022.820277.

Gvishiani A., Vorobieva I., Shebalin P., Dzeboev B., Dzeranov B., Skorkina A. Integrated
earthquake catalog of the Eastern Sector of Russian Arctic // Applied Sciences. 2022. Vol. 12.
5010. DOI: 10.3390/app12105010
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Ortuer o pestensHocTH ['eodusnueckoro nenrpa PAH 3a 2022 rog. ..

1.4 Axkagemuyeckue 10CTH:KeHNs cOTPYAHNKOB. Harpansl u npemun

B 2022 r. 3aBeaytommii sabopatopueii reoauHamuku, r.H.c. B.H. Tatapunos (puc. 1.5)
Ob1 M30paH B wieHbl-KoppecnoHaeHTel PAH mo Otnenenuto Hayk o 3emuie PAH mo
CIEIMAIbHOCTH «TOpHBbIE HAayKH, reodkosorusy. Buktop HukonaeBuy — crneuuanuct B o0nactu
T€0’KOJIOTHH, aBTOp Oonee 170 HayuHbIx paboT, U3 HUX 2 MOHOTpaduu, 4 y4eOHBIX MOCOOus,
14 aBTOPCKUX CBUAETENHCTB, 4 HOPMATHUBHBIX JOKYMEHTa IO SACPHOH M paaualiMOHHON

0€30I1aCHOCTH.

Pucynok 1.5 — Ynen-koppecnonienT PAH B.H. Tatapunos

B 2022 r. corpymuuku 'Ll PAH Obun ymocTOeHBI BBICOKMX BEJOMCTBEHHBIX Harpasn
Muno6pnayku Poccum (puc. 1.6). I'.H.c. maboparopun reoguHamuku B.H. Mopo3oB ObL1
HarpaXxaeH MeJaliblo «3a BKJIAJ B PEAIM3ALUI0 TOCYAapCTBEHHOW MOJIMTUKH B 00JacTu
00pa3oBaHUs M HAYYHO-TEXHOJOTHMYECKOTO pa3BUTHs». B.H.c. mabopaTopuu Teopu3nuecKux
nanubix H.A. CepreeBa Oblla HarpakaeHa Menanbio «3a O€3ympeuHbld TpyA U OTIUYHUEY.
bnaronaprocts o MunoOpHayku Poccun Obliia 00bsiBiIeHa cnenytomuM cotpyaaukam ['T] PAH:
r.a.c. CM. Arasny, B.H.c. III.P. boroyrnunoBy, c.H.c. JLIL 3abapunckoii, 3aB. 1na0.,
B.H.Cc. D.0. KenpoBy, yu. cekperapto, B.H.c. P.U.Kpacnonépory, u.c. T.A.KpsioBoii,
B.H.C. |IO.C. H}06OBueBor711.

Pucynok 1.6— I'.H.c. C.M. ArasH, H.c. T.A. KpbL10Ba, c.H.c. JL.II. 3a6apunckas,
3aB. Ja0., B.H.c. J.0. Keapos, B.H.c. H.A. Cepreesa, B.H.c. I11.P. Boroyraunos,
y4. cekpeTapsb, B.H.c. P.1. Kpacnonépos
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Otuet o nesitenbHocTH ['eodusnueckoro nenrpa PAH 3a 2022 rog. ..

B 2022 r. Ob11 gan crapt JecATHIICTHIO HAYKU U TEXHOJIOTHi B Poccuu, B paMkax KOTOPOTro
ObUT peaqu30BaH MPOEKT MO MOMYJISIPU3AlMKU AOCTHKEHUNA POCCHUHCKUX MOJIOABIX y4yeHbIX. OT
I'll PAH yvacTHMKaMM JaHHOTO TIIPOCKTa CTald: 3aM. JUpeKkTopa, Tr.H.c. B.A. J[3eGoes,

c.H.c. [I.B. Kyaun u B.H.c. P.B. Cunopos (puc. 1.7).

2 ‘ YueHbit
) Bopuc [13eboeB
/ HecsiyuneTve,

HayKU 1 TeXHONOTHA Mockea
b 2 Feodmanueckuii LUeHTP Poccriickoin akanemMmmn Hayk

Paspa6oTtan

MOTEMATUYECKUIA MeTOS,
NPOrHO3NPOBAHUSA MECT
CUNbHDbIX 3EMJIETPSCEHU

HayKa.pd .

2 ) YueHbivi
9 Omutpuin KyauH
/ AecaTnneTve

HaykMuTexuonormn’  Mockea
0 Fe leodpmanueckuii ueHTp Poccuiickoit akaaeMmn Hayk

Paspabotan
HOLMOHAO/IbHbIN Y3e
c6opa 1 06paboTKM
reOMOrHUTHBIX AOHHbIX

Hayka.pd x

2 ) YyeHbi
7Y PomaH Cugopos
Aecarnnerve

HayKu1 ¥ TexHonornn’ Mocksa
\ & Feodhuamyeckuii LeHTP POCCUIICKOI aKaaeMumn HayK

3anycTtun
B Poccuu

reOMArHUTHYIO
ob6cepBaTOpPMUIO

HayKa.pd X

Pucynok 1.7 — YuacTHuku npoekra JlecsiTuiieTusi HAyKH M TexHoJ10ruii B Pocenu:
r.u.c. b.A. J/I3eboes, c.H.c. /I.B. Kyaun u B.H.c. P.B. Cugopos
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Otuer o pestenbHOCTH ['eodusuueckoro nuenrpa PAH 3a 2022 rog...

1.5 JloroBopHasi 1eITeIbHOCTb

B 2022 roay norosopnas aesrensHocTh 'L PAH Bkitouana BeimonHeHHe 0053aTENbCTB

1o 5 10roBoOpam.

1

HoroBop Ha Beinojnenne HUP.

IIpeomem: TlpukinaaHble W SKCIEPUMEHTAIbHBIC MCCIEJOBAHUS METOJIOB U CPEACTB
dbyanamentaibaoro obecrieuenus cuctemsl [ JIOHACC B 9acTu yTOYHEHUsS MapaMeTPOB
MarHMTHOTO TOJIS 3eMIIH.

3axazuux: AO « JTHANmary.

Horosop Ha BeinmosiHenue HUP.

Ilpeomem: Co3naHue 3JIEKTPOHHOIO arjaca KIMMaTHYECKUX W3MEHEHHH OCHOBHBIX
THIPOMETEOPOJIOTMYECKUX ITapaMeTPOB 3aMaIHOM YaCTH POCCUNCKON APKTUKH 33 IEPUOJT
1950-2021 rr. u pa3paboTka peKOMEHAALUN [0 OPTaHU3AlUHU YCTOWYMBOM CTaOMIBHON
TEXHOJIOTUYECKOW  PaJUOCBSI3U,  CIYTHUKOBOM  paJMOCBA3M M HABUTAIUH
KEJIE3HOJOPOKHOTO TPAHCIIOPTA C YYETOM PE3YJIbTaTOB UCCIIEI0BAHUS.

3axazuux: AO «HUHNACH.

Horosop Ha Beimonnenue HUP.

IIpeomem: Co3nanue MarHUTHOM obcepBaTtopuu Ha monyoctpoBe Smain (moc. Caberra)
JUIS IPOBEJIEHUS] TEOMArHUTHBIX UCCIIEOBAHUN B apPKTUUYECKOM PETHOHE.

3axazuux: Komnanus Schlumberger.

Horosop Ha OKP.

IIpeomem: Pa3paboTka anmapaTHO-IPOTPAMMHOIO KOMILJIEKCa CO c(hepuyecKUM
JIEMOHCTPALIMOHHBIM 3KPaHOM Uil BHU3yaJlM3allUd TeONpPOCTPAHCTBEHHBIX JAHHBIX C
JMaMEeTPOM dKpaHa OJUH METP.

3akazuux.: Cankt-IlerepOyprckuii TOpHbIM YHUBEPCUTET.

JloroBop Ha OKa3aHUE yCIyT.

Ilpeomem: Yciayru mo M3JaHUIO CHEIMATbHOTO BBINMyCKa >kypHana Russian Journal of
Earth Sciences.

Jaxazuux. MalKOICKUI rOCYJapCTBEHHBIN TEXHOJIOTUYECKUM YHUBEPCUTET.
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Otuet o nesitenbHocTH ['eodusnueckoro nenrpa PAH 3a 2022 rog. ..

1.6 DOxcnequuuu U nojeBbie padoThI

B 2022 r. corpynuuku '] PAH nipussuii ygacTue B LIEJI0M psijie IKCIEANIUNA U BbIE3KAIN

Ha Hay4HbIe ToJieBble paboThl (puc. 1.8). Cpeau npoyux ciaenyer BbIACTUTS:

— PaGora wna marautHbIXx oOcepBaropusix «Cankt-IlerepOypr»  (A.JI. Kotukos),
«Kmumosckas»  (B.B. Kabpos), «bemoe mope» (H.A. Bepmumnun), «ApTtu»
(I.b. bopomun), «HoBocubupck» (H.H. CemakoB).

- MarnutHas o6cepBaropust «MuxHeB0», MOCKOBCKast 001. (SIHBaph, UIOJIb, OKTSIOPB).
Yuacmuuxu: J1. K. Akmatos, A.A. I'pynues, [.B. Kynun, JI.[1. JIazapes, A.U. ManeBuu,
M.B. Hucunesuu, M.A. [lacutmanyenko, P.B. Cunopos, P.B. llleBuyk.
3aoauu: TectupoBanue cucteMbl nuTaHuss. KOHTpoibHas cheMKa BapUALMOHHOTO
NaBWJIbOHA. Y CTAaHOBKA MOJHOI0 KOMILJIEKTa 000py/J0BaHuUs B MaBWiIboHaX. OnpeaeneHue
a3MMyTa BU3UPHOU LIEIIN.

- MarnutHast obcepBaropust «benoe mope», Pecniyonuka Kapenust (Mapt, uroib).
Yuacmuuxu: A.A. I'pynues, J1.B. Kynun, A.B. Xoxios.
3adauu: MoHTax 0OHOBIIEHHOM cucTeMbl nuTaHus. [loBTopHas ycTaHOBKa MarHUTOMETpa
POS-4. YTennenne naBmiIbOHA.

— MarunutHas oocepBaropust «bopok», SpociaBckas 00. (anpens).
Yuacmuuxu: .M. Anémun, A.A. I'pynuaes, P.B. IlleBuyk.
3aoauu: VicnbplTaHUs @3pOMAarHUTHOTO KOMILJIEKCA.

— MarnutHas obcepBatopus «SInrudazap» Mucruryra celicmonoruu AH PVY3, V36ekucran
(ampep).
Yuacmuuxu: A.A. Conossés, P.B. Cunopos, P.1. KpacHonépos.
3adauu: MarHuTHbIE UCCIIE0OBAHUS TEPPUTOPUU OOCEPBATOPHH.

— Jlsckennckoe cenbekoe nocenenue [utkspantckoro paitona, Pecriyonuka Kapenus (maii).
Yuacmnuxku: .M. Anémun, P.B. IlleBuyk.
3adauu: TIpoBeneHne a3poOMarHuTHON ChEMKH.

— MarnutHast o6cepBaTopust «KimumoBckasi», ApXxaHrenbckas 001. (MI0JIb, aBI'YCT, OKTIOPB).
Yuacmnuxu: A.A. I'pynues, [1.B. Kynun, M.A. TlacutmHu4eHKO.
3adauu: TexHuueckne W pEMOHTHBIE pPaboThl. OOHOBIEHUE CETEBOM H CHIIOBOM
UHPPACTPYKTYpPHIL. 3aMeHa BapUOMETPA.

- HwuxHekaHnckuit reoquHaMuyeckuii mourox, Kpacnosipckuit kpait (aBrycr).
Yyacmuuxu: C.M. 3abponun, 1U.B. Jloces, A.11. ManeBuu, P.B. IlleBuyk.

3aodauu: TlpoBeneHne reoIe3NIECKUX M T€OAMHAMUYCCKUX U3bICKaHHA.
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Ortuer o pestensHocTH ['eodusnueckoro nenrpa PAH 3a 2022 rog. ..

Pucynok 1.8 — Oxcnegunuu 'Ll PAH B 2022 1.

1.7 llonynsipusanusi HAYKU

C 6 mo 9 wmions 2022 r. B IlomMockoBre Ha ©0a3e orenst «CBexuil Berep»
(AmutpoBekuii p-H, A. KypoBo) mnpomnuia |l Bceepoccuiickas Mmikoiga MOJIOABIX — YUEHBIX
«CHUCTEeMHBI aHalnM3 JWHAMUKH DPHUPOJHBIX IPOLIECCOB B  POCCUHCKONM  ApKTHKE»

(https://school2022.gcras.ru/). Illkoma coOpaiga MOJOIBIX YUYCHBIX M3 Pa3IMYHBIX PETHOHOB

Poccun, Bxmrouas ropoga: Apxanrensck, Bnanukaska3, ExarepunOypr, Mocka, OpenOypr,
[Iepmb, PocToB-na-Jlony, Cankr-IletepOypr, CoikThiBKap, Tamb0B, Tomck, YensiOunck, Akyrck.
[Iporpamma IlIxosibl BKIIrOYaIa JEKIUN BEYIIUX POCCUMCKUX YUYEHBIX U NPAKTUYECKUE 3aHATHS
10 HANpaBJICHUSM T'€OMarHeTU3Ma, JUTOJIOTUH, CEMCMOJIOTHH, OKEaHOJIOTUH, KIIMMATOJIOTHH, a
TaKXKe HayKd O JaHHbIX. CllylnaTenu NpUHSIIN y4acTHE B JIEIOBOH UIpe, B X0J€ KOTOPOH ObLIM
MOJrOTOBJICHBI MPOEKTHl IIPOrpaMM Hay4HOH skcnenuuuu B ApkTuky. OJZHUMHU U3 OCHOBHBIX
3agau llkonbl ObLIO MOKa3aTh HEOOXOAMMOCTh KOMIUIEKCHBIX T€O(PHU3MUECKUX HCCIET0BAaHHM
A3P® 1 nponeMOHCTPUPOBATH UMEIOIMECS UHCTPYMEHTHI M MOAXOABI Ui PEIIECHUs HAYYHBIX
3aga4d pernoHa. C NeKIUsAMHM U CEMHHAPaMH BBICTYNWIN 24 W3BECTHBIX POCCUMCKHX yueHbIX. B
KayecTBEe CIyIIaTesed B IIKOJIE MPUHSIM ydacTHe 47 MOJIOABIX Y4€HBIX B Bo3pacTe 10 35 ner
BKJIIOYHTENIbHO. Bcero B Meponpustuu npuHsun ydactue 77 yenosek (puc. 1.9). Jlns Gonee

3¢ dexTUBHOTO O0IIEHUS O cinymiaressiMu Obut 3amytieH Telegram-kanan: https://t.me/geoarctic.
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Ortyer o pesrensHocTH ['eopusnueckoro nentpa PAH 3a 2022 rog...

[IIkona Oblma opraHu3oBaHa MpH Mmojanepkke Poccuiickoro HaydyHOro (hoHAAa B paMKax
rpanta Ne 21-77-30010 «Pa3ButHe (PU3MYSCKUX MOJEICH I OICHKH PHUCKAa HEraTMBHOIO

BO3,I[CfICTBI/I$I KOCMHUYECKOM noroJabl Ha TECXHOJIOT'HYECKHUE CUCTEMBI).

Pucynoxk 1.9 — JlekTops! u caymaresan || Beepoceniickoii mKoabI MOJIOABIX Y4EHBIX
«CucTeMHBIN aHATU3 THHAMUKY NPHPOIHBIX IPOLECCOB B POCCHICKOH APKTHKE»
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Otuer o pestenbHOCcTH ['eodusuueckoro nenrpa PAH 3a 2022 rog. ..

Psan denepanbHBIX M pEerMOHANBHBIX HM3/JaHUI M HOBOCTHBIX HOPTAJOB OIMYOJUKOBAIU

MaTepuaibl 00 ITOM COOBITUH:

- Bectauk Otnencuus Hayk o 3emue PAH (Nel https://onznews.wdch.ru/jun22/otkrytie-ii-

vserossijskoj-shkoly-molodykh-uchenykh-sistemnyj-analiz-dinamiki-prirodnykh-

protsessov-v-rossijskoj-arktike.html:

Ne2 https://onznews.wdch.ru/jun22/vtoroj-den-ii-vserossijskoj-shkoly-molodykh-

uchenykh.html;

Ne3 https://onznews.wdch.ru/jun22/tretij-den-ii-vserossijskoj-shkoly-molodykh-

uchjonykh.html;

Ne4 https://onznews.wdcb.ru/jun22/itogi-ii-vserossijskoj-shkoly-molodykh-
uchjonykh.html);

— PAH (https://new.ras.ru/activities/events/ii-vserossiyskaya-shkola-molodykh-uchenykh-

sistemnyy-analiz-dinamiki-prirodnykh-protsessov-v-rossiys/);

- [Mopran «Cenmon-HoocTuy» (https://news.myseldon.com/ru/news/index/270464169);

- WHCcTHTYT TEeopum NpOTrHO3a 3EeMJICTPSCEHMH M MaTeMmaTtudeckoil reodumsukun PAH
(https://www.itpz-ran.ru/ru/ii_school_of young_scientists/);

- NCTHUHA MI'V (https://istina.msu.ru/conferences/469767240/);

- [Monsipubrit reopuznyeckuit mactutyT (http://pgia.ru/lang/ru/archives/10400);

- TamOoBckuit roCyJapCTBEHHBIN YHUBEPCUTET VMEHU I'.P. JlepxaBuHa

(http://tehnopark.tsutmb.ru/media/news/2022/220616 455);

— Bcepoccuiickuii  HaydHO-HCCIEAOBATEIbCKUA  WHCTUTYT PBIOHOTO  XO3siCTBa W

okeaHorpadum (BHHUPO) (http://www.vniro.ru/ru/novosti/novosti-za-2022-

god/perspektivnye-nauchnye-proekty-predstavili-molodye-spetsialisty-v-ramkakh-

vserossijskoj-shkoly-molodykh-uchenykh);

— AzoBo-Yepaomopckuii ¢punmuan BHUPO (http://azniirkh.vniro.ru/novosti/perspektivnyie-

nauchnyie-proektyi-predstavili-molodyie-spetsialistyi-v-ramkah-vserossiyskoy-shkolyi-
molodyih-uchenyih/?ysclid=1530jprs9c687955818);

— HoBoctHo#t mopran «®ummner» (https://www.fishnet.ru/news/company/perspektivnye-

nauchnye-proekty-predstavili-molodye-specialisty-v-ramkah-vserossiyskoy-shkoly-

molodyh-uchenyh/);

- HosocTtHoit rnopTan «Pr16a Kamuarckoro Kpas»

(http://fishkamchatka.ru/articles/russia/45821/);

- I'eopusnueckuit unctutyr OUL[ «BnaaukaBkaszckuil HaywHblii neHTp Poccuiickoii

akagemuu Hayk» (http://cgiras.ru/ru/news/get/393);
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- AO «HHUHAC» (https://telegra.ph/NOVOSTI-NIIAS-06-27);

- ITopran  GeologyScience.ru  (http://geologyscience.ru/2022/04/05/ii-Bcepoccuiickasi-

H_IKOJ'Ia'MOJ'IO,I[BIX-V'-IéHBIX/ ) .

B 2022 r. corpynauku 'l PAH Takke Benu akTUBHYIO paboTy B chepe momysipu3aiim

U IIMPOKOTO pacipoCTpaHEHUs! HayyHoro 3HaHus B CMU.

- I'azera «IIpaBga CeBepar, «IloiimaTh ceBepHOE CHUSIHUE B APXAHI€JIbCKE CTAJO0 MPOIIE

(https://pravdasevera.ru/2022/02/03/61fbc714189fefa9ff4c2712.html);

— Be0-caiit UncTuTyTa celicmonioruu um. I'. A. MasnsiHoBa Akagemun Hayk Pecriyonuku
V3bekucran, «Corpynauku ['eopusmueckoro mnenrpa PAH mnocernmum WacTHUTyT

ceiicmonoruu AH PVY3» (https://www.seismos.uz/rus.html);

— Beb6-caiit Akagemun Hayk PecnyOnuku VY306ekuctan, «Pa3BuBaeTcs MeXIyHapOIHOE
COTPYIHHUYECTBO YYEHBIX B o0iactu CEMCMOJIOT U

(https://www.academy.uz/ru/news/seysmologiya-sohasida-xalgaro-hamkorlik);

— Haqua;I P occCus, ((I/IMHOpTOSaMeH_ICHI/Ie — FJ'IY6OKO Hay4dHasd 3a7a4ad, CHUTACT aKaJICMUK

Anexcert I'summmanm»  (https://scientificrussia.ru/articles/importozamesenie-gluboko-

naucnaa-zadaca-scitaet-akademik-aleksej-gvisiani);

— Poccuiickas axagemust Hayk, «CocTosicsi Hay4HbBIH POCCUHCKO-WHIMICKUN BeOMHap
«Cemcmonorus: MOHHUTOPHHT " IIPOrHO3UPOBAHHUE

(https://new.ras.ru/activities/news/sostoyalsya-nauchnyy-rossiysko-indiyskiy-vebinar-

seysmologiya-monitoring-i-prognozirovanie/);

— Poccuiickas akanemus Hayk: «rops Po3enbepr: «Pemienne BakHeHIINX 3a7a4 pa3BUTUS
TPAHCHOPTHOTO KOMIUIEKCAa CTpaHbl HEBO3MOXHO 0€3 HCHOJIb30BAHUS HOBEHMIINX

JIOCTHXKEHUN PAH» (https://new.ras.ru/activities/news/igor-rozenberg-reshenie-

vazhneyshikh-zadach-razvitiya-rossiyskikh-zheleznykh-dorog-nevozmozhno-bez-i/);

— Ob6mectBenHoe Tenesunenne Poccun «/IOM «O» «ApkTuka: HaydyHbIE UCCIEOBAHUS U

nepcnekTuBbl  ocBoeHus»  (https://otr-online.ru/programmy/dom-e/arktika-nauchnye-

issledovanivya-i-perspektivy-osvoeniya-62851.html);

- [Iporpamma IlepBoro kanama «JloOpoe yrtpo»: «M Bce-takum ona Beptutcs! M odeHn

osictpoy (https://www.1tv.ru/-/vhvid);

- Poccuiickuit ynusepcutet Tpancnopra (MUUNT): «Crynenram PYT (MUUT) pacckazanu

PO TEXHOJIOTUH OOJNBIIMX JaHHBIX Ha TpaHcmopte» (https://www.miit.ru/news/182511).
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Otuer o pestenbHOCTH ['eodusuueckoro nuenrpa PAH 3a 2022 rog...

2 DdyHaaMeHTAJIbHbIE HCCJIeA0BAHUA " pa3padoTka METO/A0B
NPOTrHO3UPOBAHNUS M MOHUTOPHHIA YCTOWYHUBOCTH I'e0JIOTH4eCKOM cpeabl sl
NnpeaAynpexIeHnus yrpo3 OT 00beKTOB HCHOJb30BAHMS ATOMHOM JHEPruM W
NMPHUPOIHBIX ONMACHOCTEH

Wndpp Tembl: FMWG-2022-0005

PernctpauunoHHbin Ne: 122080300206-4

PykoBoautens: 3aB. nab., un.-kopp. PAH, 4.1.H. B.H. TatapuHos
OTBETCTBEHHbIE UCMOMHUTENMN: T.H.C., Npod., A.T.H. B.H. Mopo3sos
r.H.c., a4.7.H. B.W. KacptaH

H.c. A.. MaHeB®4

2.1 N3yyenue 3akoHoMepHocTel AedopmManuii 3eMHOI IOBEPXHOCTH B ceiicMHYeCKH
ONAaCHBIX paiioHax Mupa no pesyjabtaram MHorojetHnx 'HCC-nabdarwaenuii, B Tom

yucJjae B oyarax CHJIbHBIX 3eMJIeTpﬂceHﬂﬁ

B 2022 r. Obutn BBIMOJHEHBI UCCIIENOBAHUS 1O aHANMKM3y MHOTOJeTHUX AaHHbix [HCC-
HAOJIIOJIEHUII B CEHCMOONAcHbIX paloOHax, Leb padOT - BBIABICHUE B3aUMOCBS3H MEKIY
TUHAMHUKOM  pacmpoCTpaHEHHs  MEUICHHBIX  JAe(QOpPMAIlMOHHBIX BOJIH UM CHUJIBHBIMH
ceficMuueckumMu coObITUSIMU. OOBEKTOM HCCIEAOBaHUN OBLJIO BBHIOpAHO 3amajHOE MOOEpekKbe
CesepHoit Amepuku. I[lpennonaraics aHanu3 nposiBIeHU Ae(pOpPMallMOHHBIX IPEIBECTHUKOB
CHWJIbHBIX 3€MIIETPSICEHUM, COCPEIOTOYEHHBIX, IJIaBHBIM 00pa3oM, B ANUIEHTPAIbHBIX 30HAX
CHJIBHBIX 3E€MJIETPSICEHUH, A KOTOPBIX HakomuleHbl JuuTenbHble psaasl [HCC-naGnronenuil.
Beuny toro, uto T'HCC-cetn u 3NMUIEHTPBI CUIIBHBIX 3€MJIETPSICEHUN OBbUIM pacloyioKeHbl Ha
akTuBHON Trpanuile CeBepo-AmepukaHcKkoil M THXOOKEaHCKONW TEKTOHMYECKHUX IUIUT, Tl
npeobiagaroT AegopMali  CABUra I0 MPOCTUPAHUIO CEMCMOTCHEPUPYIOIIMX pa3OMOB,
aHAJTM3UPOBAINCH J1e(hOpMalMK IOJTHOTO C/IBUTA:

1
Y= ((En - Ee)z + YIzle) /2 (21)

Hudpossle MoaenN, HAKOIUIEHHbIE OT HAYAJIbHOTO IHUKIA JedopMaluil MOJTHOTO CABUTA
Ha KaX[ble CyTKU HaOJIOJAECHUH, MPEICTaBIIsIM B BHJIE KAJAPOB CIEIUATBHON KMHEMaTHYECKOM
aHMMalUu — BUeodaiina, JIEMOHCTPUPYIOIIErOo  XOJX  JIedOpMallMOHHOTO  Ipolecca B
IIPOCTPAHCTBE U BPEMEHH.

[lonyyenHbple BH3yanu3alMu MPEACTABISIIOT HHTEpPEC JUIsl  aHalau3a IPOTEKaHUS
ceiicMo1e(hOpMaIIMOHHOTO TPOIECCa B PEXHME PEATbHOTO BPEMEHH M IPEJCTaBISAIOT HX
IBPUCTUYECKUH aHaN3. Buaeo-aHMMaum pa3MenieHbl Ha HaydYHOM MH(OPMAIMOHHOM pecypce
Research Gate o azpecam: https://doi.org/10.2205/ESDB-Hikurangi-shear,
https://doi.org/10.2205/ESDB-Hikurangi-dilatatio,  https://doi.org/10.2205/ESDB-Hikurangi-

move
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JIByMepHasi KOHIIEHTPUYeCKasi aBTOBOJIHA Mepe] 3eMiieTpsiceHneM Pumkkpect

AHaJIOTUYHBIN aHAJIM3 OCYIIECTBJICH IS 3emieTpsceHus Pumpkkpect (utonb 2019 .,
CHLIA, Kamudopuus) Mw =7,1. Iua nepuoga ¢ 19.06.2006 r. mo 02.08.2019 r. moctpoeHa
KMHEMaTH4yecKas BH3yalu3anus ceiicmozaedopmanmonnoro mporecca. Ee Kkio4yeBble KalIpbl

MpeACTaBICHBI Ha pHC. 2.1, a cpaBHEHHE XapaKTEPUCTUK Ie(HOpMaIMOHHBIX BOJH — B Ta0m. 2.1.

10°

55
x10° x10° x10

Pucynok 2.1 — Jlepopmanium moJIHOTO cABMIa nepes 3emiaerpsiceHusimu Pumkkpecr 2019 r.

Tabmuma 2.1 — XapakTepuUCTUKHU BBISIBICHHBIX Je(OPMAIMOHHBIX BOJH IS
semueTpscennit Hana, Pumxkpect u [Napkdunn
3emieTpsaceHue, Marnutyna, | ['my6una, | CyckoBast CkopocTb Koceiicmuuec-
roj Muw KM nedopManusl | pacpoCTpaHEHHs, | KWH  TOJHBIA
KM/TOJI CJIBHT
Hamna, 2014 6,01 11 0,27 x 10° 20 15x10°
Puxkpect, 2019 6,417, 11u8 0,18 x 10°® 7 3x10°
IMapkdumnn, 202?" >59 ? ? 2 ?

* - yKa3aHO NPOTHO3UpyeMoe 3eMieTpsicenue B paitone [lapkdunn B naTepsaie 2022-2029 rr.
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Bbruto Taxke uccienoBaHo aeGopMaiOHHOE B3aMMOJICHCTBHE CHUIIBHBIX 3eMIIETPSICEHUN
2010-2016 rr. B yHMKaJbHOM paiiOHE 3€MHOTO IIapa - 30HE BIUSHUS CyNepIUTIoMa XUKypaHTH
(HoBas 3emangusi). B srom peruone c¢ 2010 mo 2016 rr. Homas 3enmanaus ucmeiTana
OecrpereICHTHYIO CEPUI0 CHIIBHBIX 3emiieTpsicenuii M > 6, oOuum unciaoM 11 cobsituit. Cpenu
HUX OBLIM JIBa CHIIbHEHIHX: 3emierpsicenus: Kaitkoypa (M = 7,8; 13 Hosi0ps 2016 1.) u Hapdunn
(M = 7,1; 03 cents6ps 2010 r.). beuta mocraBiieHa 3ajaya W3YYCHHS IBOJONUU IedopManuii
3eMHON KOpbl B Oosiee OOIIMPHON, YeM B APYIMX MCCIEIOBAaHUSAX 00JAcTH, OXBaThIBAIOIIEH
SMHIEHTPAIBHBIC 30HBI YKa3aHHBIX CEHCMHUUECKUX COOBITHI (puc. 2.2, puc. 2.3).

. = historical subduction
thrust events

@ = continuous GPS site
38°S

Australian

Plate

39°S

40°S

Hikurangi
Plateau

41°S

Pacific Plate

e
174 175°E 176°E 177°E 178°E 179°E

PucyHok 2.2 — TekToHH4YeCcKasi 00CTAHOBKA 30HbI CyOTYKIIUN XUKYPAHTH.
YepHble JMHUYN — IVIyOMHA /10 TPAHUIBI CYOAYKIMH

24



Ortyer o pesrensHocTH ['eopusnueckoro nentpa PAH 3a 2022 rog...
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PucyHok 2.3 — DBoswonus AepopManii MOJHOI0 CIBUIa B CBA3U € X0/I0M ceiicMuYecKoi
aKTHBHOCTH CHJIBbHBIX 3emueTpsicenuit Hopoii 3esanaun B 2008-2021 rr.
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Kanpsl pacnipeneneHusi HNHTEHCUBHOCTH, HAKOIJICHHBIX TMEpell COOBITUSIMU BHYTPEHHUX
CMEIIeHUH, TpeacTaBieHsl Ha puc. 2.4. OHM MOKa3bIBAIOT, YTO 3EMJICTPSCEHUS BO3HUKIIM Ha
OCEBOM JIMHUU 00JIACTM MUHUMAJbHBIX CMEIICHHM, HAIPAaBJICHHOW C IOro-3arajga Ha CEBepo-
BOCTOK. Kaapbl HAKOTUICHHBIX CMEIIEHUH TTOCIIe 3eMJICTPSICEHUI TTOKA3hIBAIOT, YTO OHH B CBOMX
BHI/ILIGHTpaHLHBIX 30Hax paspsumnn HAKOIINICHHBIC HaprDKCHI/I)I 158 BOCHpOI/ISBeJII/I CMCLICHUA,

nocturarorye 0,3 M.

51‘)( 10°

Pucynok 2.4 — Jlepuuut BHYTPEeHHUX CMellleHH i 3eMHOI KOpPbI B CBSA3HU €
3emMJIeTpsAiCeHUsIMU B npoJuse Kyka

BoiBOaBI.
B niporniecce nccnenoBannii COBpEeMEHHBIX ABHKEHUH U IehopMaIuii 3eMHOM KOPHI B CBS3H
C CHWJIBHEHIIIMMU 3€MJICTPSICEHUSMH HAIIIETO CTOJETHs, mpousomenmumu B HoBoit 3enananu,
BBISIBJICHBI CIIEYIONINE BaXKHBIE OCOOCHHOCTH IBOIIOLMU CeiicMO1e(hOpMAIIMOHHOTO MpoIiecca:
U3MEPECHU.
D¢ beKTUBHOCTL onpeencHust aedopmaruii OIeHUBAIN C TMOMOINBIO JUCIEPCHOHHOTO

OTHOIICHUA:
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1. Tpu cepun cunpHeimmx 3emuerpsicenuii 2010-2016 rr. moryr ObITH B3aMMOCBSI3aHBI
oM nedopmaniMoHHBIM MpoleccoM. Hadyano cOBOKYMHOCTH CEeMCMMUYECKUX COOBITUMN
o0yclOBIIEHO ~ 00pa3oBaHMEM  aHOMAJbHOM  JedopMmMalMy  MOJHOTO  CHABUTA,
MOCJIEA0BATEIBbHO NEPEXOASIEN OT OJHOM CEpUM K JIPYro, NO-BUAMMOMY, UTPArOLIEH
POJIb TPUITEPHOTO MEXaHU3Ma.

2. Konnenrpanusi reHepalbHOr0 MaKCHUMyMa CABHTOBOM Jedopmanuu cocpegoToueHa
HEIOCPEICTBEHHO Ha TPOWHOM cowieHeHuHn Kaiikoypa, B MecTe aKTHUBHOCTH HEJABHO
OTKPBITOT'O PEIKOT0 00BEKTa — MAHTUHHOTO CYNEPILIIOMA.

3. [lepen Bcemu TpeMs CEepUSIMU CHIbHEHIIMX CEHCMUYECKUX COOBITHH B OOJNACTH WX
OyayluX 3MULEHTPOB 00pPa30BBIBAIUCEH 30HBI IeUIIUTa BHYTPEHHUX CMEIICHUN 36MHON
KOpBI, YTO MPEJCTaBIsIeT BaKHYI HHGOpManUi0 A pa3pabOTKU MPOTrHO3a MecTa
BO3HHUKHOBEHUS CUJIBHBIX 3€MJIETPSICEHUH.

4. BrolsiBieHHBIE 3aKOHOMEPHOCTH M OCOOEHHOCTHU CYLIECTBEHHO PACLIUPSIIOT 3HaHUS 00
SBOJIIOIMM  CecMOAEOPMAIIMIOHHOTO TIpoliecca B paiioHaX CHIBHBIX KOPOBBIX

3EMJIETPSICEHUH.

2.2 Pa3paGoTka Mojeieii HanpsKeHHO-1e(OPMHPOBAHHOIO COCTOSIHUSI B
MHUUEHTPAJIBHBIX 30HAX CHJIbHBIX KOPOBBLIX 3eMJIETPSICCHMH M  aHAJIM3
TEeKTOHMYECKHX NMPOLECCOB B Ie0JOTHYECKOH cpeie NMPH MOCJIEAYIIeM pa3BUTHH

aQTepUIOKOBOH AKTUBHOCTH

B 2022 r. 6b1M poJI0JIKEHO NOCTPOECHUE U aHAIM3 YHCIEHHBIX MOJENEe HanpsKeHHO-
nedopmupoBanroro coctostaust (HJIC) BepxHel yacT 3eMHON KOPBI B AMUIIEHTPAIBHBIX 30HAX
CHJIBHBIX KOpPOBBIX 3emiieTpsceHuil. B 2022 1. ObUIO BBIMOJHEHO MOJEIMPOBAHUE IS
semnerpsicenust Mayiu (Maule) My = 8,8, kotopoe nipousonwio 27 despans 2010 r. Ha riryOuHe
35 kM y mobepexbs Tuxoro okeana (Ywmm). Mo manaeiM USGS koopawHATBHI STUIICHTPA
3emieTpscenus Maynu 36,122°S u 72,898°W. MexaHu3M ouara COOTBETCTBYET Mera B30pocy.

CunbHble 3emieTpsiceHus 3amagHoil okpauHbl FOxHO-AMepukanckoi mauthl (FOAII) c
MarHuTyynou ©Oosnee 7,5 00pa3ylOT IUIOMIAAb JOKATM3alUU a(TEPIIOKOB MPOTIKEHHOCTHIO
6osiee 5 THIC. KM, BBITSHYTYIO BJOJIb 3alaIHOW OKpPauHbI IUIUTHL. [ UITOLIEHTPBI 3eMIIETPSICEHUH ¢
M < 6 nokanuzoBanbl B uHTepBaje riyouH ot 0 mo 100 km u Oonee. ['mmoueHTpsl HoHOBOIM
ceiicmuunoctu ¢ M>4 B  mmporHoM paspese 33-35°r0.m.  GOpMHUPYIOT  30HY
CEHCMOTEKTOHMYECKOHN JAeCTPYKIIMU, OTPYKAIOIIYIOCS 101 KOHTUHEHT (30HY benbédda).

C yderoMm reo(m3nyecKuX JaHHBIX O MOITHOCTH JHUTOC(Ephl Ha puC. 2.5 TpPEACTaBICH

THIIOTETUYECKUN MHUPOTHBIA paspe3 nurochepsr FKOAIl Bmoms ~ 22° jo.m. [Ipennonaraemas
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acUMMETpUsl pas3pes3a IOAOUIBBI JA€T BO3MOXKHOCTh 3aJaTh IPEANOIAracMO€ COOTHOLIECHUE
JEHCTBYIOIMX CHJI M30CTaTHUECKOTO BBIPABHUBAHUSA, B TPEAINONIONKEHHH IudQepeHIranum
CKOpOCTEH KpHMCTaIIM3allud MaHTMHHOIO paclijlaBa Ha IpaHMIE JUTOC(epa-BepXHss MaHTHSL.
YCnOBHO 3a €QUHMIy IPUHUMAETCS BEIWYMHA CHJIBI, JEHCTBYIOIAs Ha JJIEMEHTapHYIO

TOPU30HTANIBHYIO TUIOIMIAKY Ha riryoune 50 KM 1 paBHas HyIO Ha riryouHe okosno 200 kM.

0 4\ A B TN A 0
: ¥ o\ 4 |
-1 OD: \k @ O N A :-100
-200 L o B Bt B B B B B B B B B B -200
0 500 1000 1500 2000 2500 3000 3500 4000
A [ O I 2 =N

Pucynok 2.5 — Moaesab mupoTHoro paspe3a 3anagnoi okpannbl FO:xkH0-AMepuKaHCKO#
IIATHI (22-23° 10.11.): 1 —enTp poraunu FOAIIL; 2 — HanpaBienue Bpamenusi; 3 — 06J1acThb
MO/1eJINPOBAHUS HANIPS:KEHHO-1e(OPMHPOBAHHOIO COCTOSIHMSA 3anaqHoi okpaunbl FOAII

Jia pacuera HJIC wucnonb3oBasics METOJ KOHEYHBIX 3JIEMEHTOB U IMPOrpaMMHOE
obecrieuenne Comsol Multiphysics 5.6. Ha pwuc. 2.6 mnpencraBieH MIMPOTHBIA paspes
pacrpeneneHuss MHTEHCUBHOCTH HAIPsDKEHHM O B MTOC(epe, BRIPAKEHHONW B OTHOCHUTEIIBHBIX

SIMHMIIAX, 4 HA pUC. 2.7 — KOMIIOHCHTHI Oy, Oky.
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Pucynok 2.6 —- UHTeHCHBHOCTb HaNPSIZKeHUI B MePexXoHOi 30He KKOHTHHEHT-0KeaH»
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Pucynox 2.7 — HanpsizkeHust CKATHS Oy, (2) U CABUIA Oy, (0) B IepexoHOii 30He
«KOHTHHEHT — OKeaH»

B wurore moxmenwpoBaHWs 000OMIAIONIYIO MOJIENb JIMTOCHEPH ATOTO paiioHa MOYKHO
MPEJICTaBUTh B BUJIC IIIUPOTHOTO pa3pe3a (puc. 2.8), coorBercTBytomiero 36° 1o.1r. u 75° u 65° B.11.
Boctounee ocu rimyOokoBogHOTO >k€100a, B UHTepBane 72-73°, TrpaHUIla OKEAHUYECKOU
mutochepsl Ha TIyOnHE ~ 50 KM MEPEeXOJHUT B MOTPYKAIONIYIOCS TPaHUIy KOHTHHEHTAITHLHOM
nmuTtochepsl. 30Ha KOHTaKTa OKEAHUYECKOU TUTOCHEPHI ¢ KOHTHHEHTAIHLHOU MPECTaBIIIEeT COOOM
o0JacTh CWJIBHBIX TEKTOHMYECKHUX 3EMIICTpsICeHM TpuOpexkHoil Tepputopuu  Ywim.
PactsaruBarompe  HampsokeHUssT B NPUTPAHUYHOM — 30HE  MOTPYXKAIOMICHCS — TpaHUIbI
KOHTUHEHTAJIbHON JIUTOCHEphl CTUMYJIHMPYIOT Pa3BUTHE Mera TpeniuH Ha riyomHe ~100 kM,
pacnpoCTpaHsIOMIMXCS K 3eMHOU MOBEepXHOCTU. [1oa naBieHneM Jierkue MaHTUMHbBIE PacIUIaBbl
YCTPEMJIAIOTCS B 3TU TPEIIUHbBI, CTUMYJIUPYS UX PA3BUTHE U MOCIEYIOLIEE MPOIBUKEHNE MarMbl
K TOBEPXHOCTH C oOpa3oBaHMeM MepupeprUuecKux BYJIKAaHWUYECKUX oyaroB. B pamkax
npemioxenHot moxaenu Jnutocheper w HJIC, mocne CHUIBHBIX 3eMIIETPSICEHHH, pPa3pbIBBI
OocnabJsAI0T KOHTAKT MEXJy OKEAaHWYECKOM U KOHTHHEHTalmbHOUW mnutochepoil. Peskoe

IOTPYKCHUC KOHTHUHEHTAJILHOM J'II/ITOC(l)epBI B MAHTHIO BBI3BIBACT BO3PACTAHUC AABJICHUS BA3KOI'O
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paciiaBa, CHOCO6CTByeT MMPOHUKHOBCHHUIO B MCTa TPCHIUHBI U TIOABEMY K ITOBCPXHOCTHU, BbI3bIBAA

BYJIKAHUYCCKHC U3BCPIKCHUA.

Kéno6 AHpp!
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Pucynok 2.8 — Moaean sutocgepnl FOAIL coorBeTcTByI0mAas 36° 10.1m1

[Ipencrasnennast mozaens auTocheps! 3amaaHoi okpanasl KOATII B coueTaHnu ¢ TECTOBOM
mozenbo HJIC 1o u nociie CUIIbHBIX 3€MIJIETPSICEHUM B 3TOM pailOHE AT HEPOTUBOPEUUBYIO
KapTUHY BO3MOYKHOT'O Pa3BUTHUS CEHCMOTEKTOHMUYECKOTIO IIpoLecca U, KaK CIEACTBUE, SIBIISIIOTCS
BO3MOXHOM OCHOBOM HOBOM NapagurMbl JUHAMHYECKOTO MEXIUIMTOBOIO B3aHMMOJECHCTBUS
«XPYTKOW» TUTOC(EPHI 3EMITH.

IIpencraBnenHas moaens autocdeps! 3anaanoi okpannsl KOAII B couetanuu ¢ TecToBoi
mozenbto HJIC 1o u nociie CUIIbHBIX 3€MIJIETPSICEHUI B ATOM pallOHE AT HENPOTUBOPEUUBYIO
KapTUHY BO3MOYKHOTO Pa3BUTHS CEMCMOTEKTOHMUYECKOIO MpoIiecca U, Kak CIEJCTBUE, SBISIOTCA

BO3MOXHON OCHOBOM HOBOM IMapairMbl JUHAMUYECKOTO MEXIIIIMTOBOTO B3AMMOICHCTBHS

2.3 Pa3paboTka CTPYKTYPHO-TeKTOHUYECKOii MoJeu yyacTka «EHunceiickuin»

HuskHekaHCKOro MaccuBa VIS 3aJaHUsl TPAHMYHBIX yca0Bui moaeauposanus HC

B 2021 r. B mnpenmenax HwmkHekaHckoro wmaccuBa Ha ydacTke «EHHCEHCKUN»
(KpacHosipckuii Kpail) Ha4aTO CTPOUTEIHCTBO YHUKAJIBHOTO OOBEKTa B MHPOBOM TMPAKTHKE -
nmo/3eMHOMN uccienoBarenbckoi gadoparopuun (ITNUJT). Ogna u3 3amad uccnenoBanuii B [TNJT -
co3manue MUPPOBOM TpEéxmMepHOU Moaenu ydactka «EHuceiickuit»y, B mepenenax KOTOPOTO
pacrionoxxena [IWJI. TlepBeiM 1marom crtaim cOOp W CHUCTEMATH3AIMsS JOCTYITHBIX T€0JIOTO-
reou3nveckux qaHHBIX U co3aanue [ IC-opuenTupoBanHoi 0a3bl qaHHBIX B cpene ArcGIS (PU/T
«ba3a maHHBIX HANPSDKEHHO-IehopMUpOBaHHOTO cocTosiHus Hikne-Kanckoro maccuBa (Stress-
strainStateDataBase)»).

Mogenb CTpyKTYPHO-TEKTOHHYECKOTO Ostoka (puc. 2.9) BKIIOYacT B ceOs YeThIpe CIIOs:

penbed, YeTBEPTHUHBIC OTJIOKEHUS (CYTIIMHKH MECYaHUCThIC, TITMHUCTO-IPECBIHO-IICOHUCTHIC)
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MomHOCThIO 10-20 M, BepxHss Toima (IUIAarMOTHEWCHI, THEHUChI OWOTHTOBBIE C MPOCIOSMHU
KPUCTAIJIMYECKUX CJIAHLEB) M HUXKHSS TONIIA (THEHCHI KOPIUEPUT-OMOTUTOBBIE C MPOCIOSIMU
rHeiicoB). IHTpy3uBHbIE KOMIUIEKCHI PEACTABIEHBI CEThIO KPYTOMAJAIONINX J1aeK MOPPUPOBBIX
JOJIEPUTOB, TPAXUAOJIEPUTOB U METAA0JIEPUTOB ¢ MoIHOCThIO 70 30 M. B HemocpencrBeHHOU
O6mu3ocT  3aUMKCHUPOBAHO HAJIMYME PAHHENPOTEPO3OHMCKUX HHTPY3UBHBIX 00pa3oBaHuUit
IPaHUTOTHEHCOB, a B CEBEPHOM 4YacTU — IMO3JHEApXEHCKHe UHTPY3UBHbBIE OPTOaM(PUOOIUTHI
(puc. 2.98). Bech MaccuB MpoHU3aH TUAPOTEPMATBHBIMU KBAPIIEBBIMU, KapOOHAT-KBAPLEBBIMU U
KapOOHATHBIMU TNPOXKWIKAMH, KOTOpbIE BHOCHJINCH B MOJEIb KaK IIOBEPXHOCTH C
HEOIIPENEICHHON I[MUPUHOW. Pa3pblBHBIE HApyIIEHWS HA Y4YacTKE IIPEACTABIICHBI 30HaMU
IpoOieHus, MUJIOHUTH3AINH, TEKTOHHYECKUMU OpEeKUUsIMU U pa3pbiBaMH 0€3 CMEIECHUS.
KpymHble pa3pbiBHBIE HapylmieHUS BKJIIOYAalOT B ceba BepxHemryMHUXUHCKUH,
BepxuemepkypneBckuii, MepkypbeBckuii u be3bimsinHbIN pasziomsl (puc. 2.96). BropocTteneHusie
pa3pbIBHBIE HApYIICHUS MMEIOT MPOTSHKEHHOCTh 0 2-3 KM U SBIAIOTCS BHYTPHUOJIOKOBBIMH
CTpykTypamu. WX KoHIIeHTpauusi Hambojee BBICOKAa B CEBEPO-BOCTOYHOW YACTH MOJEIH,
OTPaHUYEHHONW TMOBEPXHOCTSAMU BepxHemymuxuHckoro u BepxHeMepKypheBCKOTO pa3IOMOB.
Kpome sTOr0, B MO/IENHs OBUIM 3aJI0’KEHBI 30HBI IPOOJICHHSI M TIOBBIIICHHON TPEUIMHOBATOCTH,

BBIJACJICHHBIC 110 JaHHBIM JOKYMCHTAIlMHU KCPHA.

PucyHnok 2.9 — TpexMmepHoe npeicTaBjieHHe OCHOBHBIX Me0JIOTHYECKHX CTPYKTYP
00beMHOI Moe M ydacTKa «KEHMCceHCKHMiD>: a — IMTOJIOTrHYecKasi MoJeJIb; 0 — MoJesIb
Pa3pbIBHBIX HAPYLIEHUI1; B — 30HbI IPO0JIeHUs1, MOBBINIEHHO TPEIIMHOBATOCTH U
OpeKYHUpPOBAHUsl; T — MHTPY3UBHbBIE U JaHKOBbIEe KOMILJIEKCHI
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B kapkacHOM MOJENM pa3pblBHBIE HApYLIEHUs IIOCTPOCHBI B BUJE IIOBEPXHOCTEH
(nucnokanuii) ¢ HyJIeBOW IUPUHON B CHITYy HEZJOCTaTKa MH(POPMALIMU O MOIIHOCTAX pa3inoMoB. [1o
smnupudeckuM 3asucumoctsaM [.I'. Kauapsina Obu1M onpenesieHsl pa3Mepbl 30H AUHAMHUYECKOTO
BIMSIHUS pa3pbIBHBIX HapylleHud. B rpaHumax kapkacHOM Mojenu ydacTka Obula co3JaHa
OyouyHast MOJENb Ui BU3yalIM3allMd M aHAINW3a TEKTOHMYECKOW HapymeHHOCTH. C MOoMOoIIbo
KapKacoB CTPYKTYPHOM MOJENHM M MHCTPYMEHTa CO3JaHHs Oy(epHbIX 30H OT TEKTOHHYECKHX
IUciaoKauui  OJokaM MojenM ObUIM TPUCBOEHBI KOJbl JIUTOJOTHYECKUX M CTPYKTYPHO-
reosornyeckux gomeHoB (puc. 2.10). Ha pucynke: PH1 — BepxHEmyMUXHHCKHN pasjioMm,
PH2 — BepxuemepkypbeBckuii pasziom, PH3 — MepkypbeBckuii pasnom, PH4 — be3bimsaHHBIN
paznoM, 1 — uyeTBepTUYHBIE OTJIOKEHUS (CYTJIMHKU I1€CYAHHUCTHIE, TIJIMHUCTO-IAPECBIHO-
meOHHUCThIe); 2 — BepxHss Tojima (IUIAarMOTHEHChl, THEHChl OUOTUTOBBIE C MPOCIOSIMHU
KPUCTANIMYECKUX CJIAHIIEB); 3 — HMXKHSS TOJNIIA (THEHChl KOPAMEPUT-OMOTUTOBBIE € IPOCIIOSIMU
THEWCOB IpaHaTco/epKaliux); 4 — 30Hbl JUHAMUYECKOI'O BIIMSHUS pa3pbIBHBIX HapyILEHUI;

S — pa3pbIBHbIE HAPYIICHHUS.

T e
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Pucynok 2.10 — BiiouHasi CTPYKTYPHO-T€0JI0THYeCKasi MO/Ie/Ib Pa3PhIBHBIX HAPYIIEHUH ¢
30HAMH IMHAMHYECKOI0 BJIUSTHUSA
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B Giounyro Moziens B mpeenax KakJoro U3 JOMEHOB 3alHChIBATIMCh aTpUOyThl (pU3HKO-
MEXaHWYECKUX CBOMCTB mopoja. Ha maHHBIE MOMEHT BCEro Ha ydacTke NmpoOypeHo 17 CKBakwH,
U3 KOTOPBIX OTOMpalIUCh O0pa3lbl ISl ompeiesieHuss (PU3NKO-MEXaHUYECKUX CBOMICTB MOPOJ
(tabmn. 2.2). Ilpu >TOM AOKyMEHTAIMsl KEPHOBOTO MarepHaja Ui OIpeleNieHHs KaTeropui
YCTOMYMBOCTH IOPOJIHBIX MAaCCUBOB HE BBINOIHSIIACK.

J71s o1leHKH KaTeropuil yCTOMYMBOCTH U HapYUIEHHOCTH TOPHBIX Mopoj HukHekaHCcKoro
MaccuBa B 2021-2022 rr. Obuta IpOBeIeHa T€0TEXHUYECKas IOKYMEHTAIIUS CKaJIbHBIX OOHa)KEHUH
Ha 3€MHOM IIOBEPXHOCTHM U OLEHKA PEUTHHIAa MX yCTOW4MBOCTH. [lo pesynpraTaM aHamusa
TPEUIMHOBAaTOCTH YCTAHOBJIEHO, YTO IUIOTHOCTh TPEIIMHOBATOCTH OOHAXEHUH CHIIBHO
BapbUPYETCs, BIUIOTh 10 4-X CHCTEM TPEIIUH B 30HE JTUHAMUYECKOTO BIUSHUS MypaToBCKOTO
paznoma. Ha puc. 2.11 mokazaHbl cTepeorpaMMbl TPEHIMHOBATOCTH MOpoj HukHekaHCKOTro

MacCcCuBa.

Tabmuna 2.2 — CBoanble (pU3MKO-MEXaHMYECKUE CBOMCTBA TOPHBIX IMOPOJ HA YYacTKe

«Euucenckuii»

IToposbt
THENCHI JIOJICPUTBI

HanmenoBanue xapakTepuCcTUK

OObeMHBII Bec, T/M°
Koaddumment Ilyaccona
Monyne ynpyroctu, MIla (7,0-7,7)x10* x10*
Monyne nedopmanuu, Mlla 5,9x10* 7,09x10*
IIpenen npoyHoCcTH HA OgHOOCHOE Ccxkarne, MITa
IIpenen npounocTu Ha pactspkenue, Mlla
IIpenen npounoctu Ha casur, Mlla

Baxwneiimmm sanementoM moaenuposanust HIC siBnsieTcs 3ajaHue HanpaBlIeHUs] BHEILTHUX
cui. Panee no pe3ynpraTaM re0J0rn4ecKuX UCCIEA0BAHUN YCTAHOBIIEHO, YTO OHO ONPEEIAETCS
CyOrOpU30HTAJIbHBIM CIKAaTHEM, OPUEHTHUPOBAHHBIM B CEBEPO-BOCTOUHOM HarpaBieHUH. OHAKO
W3 aHajgM3a Oced OpHeHTaIluu W ckopoctedl nedopmamnuu pesynbraTtoB ['HCC-HabmroneHmit
(otuer 2022 r.) BUAHO, YTO PEAJHHOE IOJI€ TEKTOHUYECKUX HAIPSHKEHUH paclpelesieH0 OYeHb
HeoHOpoaHO. CeBepHas U BOCTOYHAS IpaHUIlAa ydacTKa 3anajaHee oT [IpaBoOepexHoro pasnoma
MIPEUMYIIECTBEHHO UCIIBITHIBAET CYyOMEPUINOHATIBHOE PACTSHKEHUE. 3amnaiHasi TpaHULA yJacTKa,
cooTBeTcTBYyIomas ocu [IpaBoGepekHOro pa3inoMa, UCIIBITHIBAET CYOMEPHUIMOHAIIBHOE CKaThe U
CyOmMpOTHOE pacTshkeHHe. 30Ha ceBepHee pasziioMa be3bIMSHHBIN UCHBITHIBAET pacTsDKEHUE, a
010K, OorpaHMYEHHBIH MepKypbeBCKUM U BepXHEUTyMUXHHCKUM pas3ioMoM, cxatue. [Ipunsarto
pelieHre, 4YTO HampaBlIeHHUs YCHIUMH OyAyT 3agaBaTbCsi, HCXOAS M3  Pe3yJIbTaToB

T'HCC-uabmroneunii.
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Pucynok 2.11 — CrepeorpamMmmsl TpemimHoBaToCcTH nopox HuskHeKaHCKOro Maccusa:

a — B 30He JUHAMUYECKOro Biausinust MypaToBcKoro pasjioma, 6 — B 30He JTMHAMHYECKOI0
BJIMsAHUSA Be3bIMsiHHOrO pa3jioMa, B — B 30He IMHAMMYECKOIr0 BJMSHHUA BTOPOCTENEHHOT 0
Pa3pBIBHOIO HAPYILICHUSI, T — BHE 30HbI ANHAMHYECKOI0 BJNSHUS Pa3PbIBHBIX
HApYyLICHHH, JaHKOBBIH KOMILJIEKC 10JICPUTOB

JUia oneHKH KaTeropui yctonunBocty nopoj Hmxnekanckoro maccusa B 2021-2022 rr.
ObUIM OTpeJiesieHbl MoKa3aTean kayecTBa MaccuBa RQD (MeTooM TpeyrojbHUKAa Ha CKaJIbHOM
0oOHa)XEeHHH ), TPOBEJIEHA MACCOBasi CheMKa TPEIIMH OOHAKEHUH I MOJIyUYeHHs CTepeorpaMm U
OmpeJieNeHbl TapamMeTpsl HHAeKca kadecTBa MmaccuBa Q nmo H. baprony. M3mepenns nmpoBeneHsl
Ha 15 reoslornyeckux IUIOMIAKAaX CKaJIbHbIX OOHaKeHMH. OHU SBISIOTCA MOJE3HBIMHU JUIS
OIpeZieNIEHUs] OTHOCUTEIBHOM pa3HUILbl B YCTOMYMBOCTH MaCCHBOB B Pa3IMYHBIX TEKTOHUYECKUX
ycnoBusx (tadm. 2.3).

Jannbie ObuTH 0000IIEHBI B CIICYIONTNE KATETOPUHA YCTOMUHNBOCTH
- Tun 1. 500-mMeTpoBas 30Ha AMHAMUYECKOTO BIMSAHUSA MypaTOBCKOTO pas3ioMa. MaccuBbl

Mpe/ICTaBlIeHbl B OCHOBHOM TPAaHUTOTHENWCAMHU C MNPOXKUIKaMU KBaplia U JalkaMu

JIOJIEPUTOB MaJIO MOITHOCTH.
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- Tun 2. 30HBI TUHAMUYECKOTO BIIMSHUS Pa3pbIBHBIX HAPYIICHHH MECTHOTO MaciiTada.
MaccuBbl NpeACTaBIEHbl B OCHOBHOM TI'PAaHUTOTHEMCAaMU C IPOXKWIKAMM KBapua H
JallkaMu J0JIE€PUTOB MAJIO MOIIHOCTH.

- Tun 3. IHTpy3UBHBIE KOMIUIEKCHI, IPEACTABIEHHbIE JallkaMU J0JIEPUTOB MOIIHOCTBIO 110
10-20 meTpoB.

- Tun 4. BHe 30HBI OUHAMUYECKOIO BIMSHHUS pa3pblBHBIX HapylleHWi. Maccubbl

IMpEaACTaBJIICHEI B OCHOBHOM MAaCCHBHBIMHU BbIXOJaMH FpaHHTOFHCﬁCOB.

Tabmuma 2.3 — CBoaHbIC KATETOPHUM YCTOWYMBOCTH TOPHBIX MOpoJ HukHEkaHCKOTO

MaccuBa

Tum maccuBa OcHOBHBIE TOPOIBI RQD, % Q
Tun 1. 30Ha ITMHAMUYECKOT'O BIUSHUSA o

A ['panuTOTHEHCHI 44 - 72 0,5-4,38
MypaToBCKOro pasiaoma.
Tun 2. 30Ha IUHAMUYECKOT'O BIUSIHUSA o

A . I'paHuTOTHEHCHI 68 — 87 15-7,19
MECTHBIX TeKTOHUYECKUX HAPYIICHHUI
Tun 3. BeIXoab!l Ja€UHBIX JOJIEPUTOBBIX

ARL A AOIIEP JloepHTEI 79-90 |353-11,73
KOMIUIEKCOB
Tun 4. BHe 30H JUHAMHUYECKOTO o

A . I'paHuTOTHEHCHI 69 — 88 4,44 — 10,57

BIIMSHUS] TEKTOHUYECKUX HAPYIICHUI

W3 Tabnauupl BUAHO, YTO HAMXYJAIIHME YCJIOBUS B 30HE JUHAMUYECKOTO BIMSHUSA
MypaTtoBCKOro pasiiomMa, KOTOPBIM SBISAETCA KPYINHEWIIEH pPErHMOHAIbHOM TEKTOHUYECKON
CTPYKTypol W  cuuTaercsi coBpeMeHHOW rpaHuned CuOupckoil  miargopmbsl U
3anagHo-Cubupckoil mauTsl. B 30He AMHAMUYECKOro BIUSHUS TJaBHBIX M BTOPOCTENEHHBIX
Pa3IoOMOB MOJEIIA Ka4Y€CTBO MAaCcCUBA U3MEHSETCS HE TaK OJHO3HAYHO U KOPPEIUPYET, CKOpEE, €
MHTEHCUBHOCTBIO TEKTOHUYECKHUX [BMXKCHUH MO0 HUM. MacCuBBI MOpOX, IIPEACTABICHHbIE
JaiKOBBIMU KOMIUIEKCAMH JI0JIEPUTOB, SIBJISIOTCS HaubOosee yCTONYMBBIMU.

TakuM o0pazoM, co3faHHas TpeXMEpHas CTPYKTYpPHO-TEKTOHHWYECKash MOJEIb ydacTKa
«EHucelickuit» sBIIseTCSl OCHOBOM IS IOCTPOCHUSI T€OMEXaHNYECKOM MOJIeNT yyacTka U Oyzaer
HCII0JIb30BaHa B CJIEAYIOIEM I'o/ly IIpU MHOroBapuaHTHOM Mozenuposannu HJ/[C B okpecTHOCTSX

BbIpaboTok [TNJI ¢ nenbio mporuo3za COXpaHHOCTH M30JSLMOHHBIX CBOMCTB OPOIHOTO MACCHBA.
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3 PazBuTHe MaTeMaTHYeCKUX METO0B HHTEIEKTYAJIbHOI0 AaHAIU3a JaAHHBIX
reopu3n4ecKoro MOHHTOPHMHTAa UIi  W3YYeHUS]  IEKTPOMATHHUTHBIX
napamMeTpoB 3eMJIN U 0K0JI03€MHOT'0 TPOCTPAHCTBA

Wndpp Tembl: FMWG-2022-0006
PernctpauunoHHbin Ne: 122080300204-0
PykoBoautens: 3aB. nab., gupekTop, yn.-kop. PAH A. A. ConoBbes

3.1 H3ydyeHHe HIKCTPEeMAJbHBLIX COOBITHII KOCMHYECKOW MOroabl MO JTAHHBIM

r¢OMarHuTHOrO MOHMTOPHUHT A

3.1.1 H3yyeHue HpPperyasipHbIX BO3MYLUIeHHIT W BoJH Auanaszona Pc5/Pi3 mo

T¢OMArHUTHBIM Ha01100eHusAM B A3P®

[Tocne ¢aspl pacmupenust cyoOypu, Ha KpYIHOMACIITAOHbIE MAarHUTHBIC BapHAIUU
3a49aCTyI0 HAJIOKCHBI HPPETyJISIpHbIC KBa3UIICPHOAMYCCKUE MyJbcauu Thina Pi3 ¢ BpeMeHHBIMU
macmTabamu 3-15 mun. Ha puc. 3.1 noka3zansl rpaduxu mis cyoOyps 09.02.2019 (neBast nanemns)
u 02.03.2019 (mpaBas maHesnb) MO JaHHBIM BBHICOKOIIMPOTHBIX CTAHIIUH, BXOASIINUX B CO3/IaHHYIO
0a3y JaHHBIX COBETCKHMX/POCCHUCKUX apKTUYCCKUX MAarHUTHBIX cTaHImid (¢ 1983 1. o HacTosiee
BpeMsi). OTH MyJbCAllMM TPEACTaBISIFOT COOOW HE TapMOHHYECKHE KOJICOaHMs, a CEepHI0
HEJIMHEHHBIX MAarHUTHBIX UMITYJIBCOB C KPYTHIMHU (hpoHTamMu. briaromapst KpyTeIM GpoHTaM STHX
UMITyJIbCOB M3MEHYMBOCTh TOJIA Bbicoka, g0 dB/dt ~ 20 uTn/c. DTu mynbcaluu BBI3BIBAIOT
KBA3UIEPUOANYECKHE BCIUIECKH T'€OMarHUTHO-WHAYIHpoBaHHBIX TOKOB (I'MT). Bo wmHormx
COOBITUSX € 3KcTpeMaibHO Ooibmumu ['MT BelIWYMHBI TOKOB JOCTHTald MaKCHMAJIbHOM
BEJIMYMHBI (10 coTeH A) He BO BpeMs Hauayia cyoOypH, a Bo BpeMs mocieayromiei cepun Pi3/Ps6
UMITYJIbCOB.

3ayacTyro Ha (oHe 001Iero yCHiIeHHs 1Mo BO BpeMs cy0Oypb HaOII0Aat0TCs OTENIbHBIE
MakcuMyMbl B MarHuTHOM (> 100 HTn) u Ttemnypudeckom mojie (> 1 B/km) — magnetic
perturbation events (MPES). DT MakCHMyMbI CHIIBHO JIOKQJIH30BaHBI, TO €CTh MUK Ha OJHOM
CTaHIIMU MOKET OBbITh, MO KpaitHelt Mepe, Ha 100% Oosbllle pernOHATBPHOTO 3HAYCHHS TIOJS B
cpennem. Ha puc. 3.2 naHel npuMepsl TaKUX UMITYJICHBIX Bo3MymieHuit (B ~ 16 UT u B ~ 05 UT)
BO BpeMs YMEPEHHOW MAarHuTHOH BO3MYIIEHHOCTH. @DU3MUYECKHE TMPOLECChl, KOTOphIE
OTIPENENAIOT TEHEPAlMI0 DJTUX OHKCTPEMAIBHBIX 3HAYCHHWH, HEAOCTATOYHO W3YUYEHBI. OTH
MarHUTHBIE WMITYJIbCHl OOBIYHO CBSI3aHBI C JIOKAIFHOW WHTEHCH(HKAIKEH aBpopaibHOM

CBCTHMOCTH.
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3.1.2 Bapuauuy reoMarHiTHOTO M TeJLIypPHUYeCKOro noJiei kak ucrounuk I'MT:

MOA€C/JIMPOBaAHUE BOSMyHIeHI/Iﬁ T€03JEKTPUIECCKOI'0 MOJIsA

Pa3HOCTh MOTEHIMANIOB 3JEKTPUYECKOrO OISl B MOBEPXHOCTHBIX CIIOSIX KOPbI SIBJISIETCS
OPUYMHON  BO3HMKHOBEHMsSI IEPerpy30K B  3a3€MIICHHBIX  DJICKTPO3HEPreTHMYECKHX MU
KeNE3HOJOPOXKHBIX crcTeMax. OJHAKO MOJYYHUTh MPSAMYI0 MH(OPMAIMIO O TEOAIEKTPHUECKUX
noJsiX HeJerko. KoppeKTHBIM pacdeT TeUTypHueCKuX SJIEKTPUYECKHUX IMOJIeH M TOKOB TpeOyer
HaJIM4Msg HE TOJIBKO JOCTaTOYHO IUIOTHOH CETM MAarHUTOMETpPOB, HO W HMH(oOpManuu o
re0dJIEKTPUYECKOM pa3pese 3eMHOM Kopbl. ConocTaBlieHUE pa3InYHbIX METOAMK [TOKa3aJ1o0, 4To ¢
XOpOIIeH TOYHOCTBIO JUIA pacyeTa TeJUTypUYECKUX MOJIeH MOKHO IMOJIb30BAThCS UMIICTAaHCHBIM
COOTHOIIIEHUEM B MPHOIMKECHUH TUIOCKOW BOJIHBI U TUIOCKOW T€OMETPHH. DIIEKTPUYECKHE CETH
Han0oJiee UyBCTBUTENIbHBI K IOMEXaM OT €CTECTBEHHBIX I'€03JIEKTPUYECKHUX OJIeH ¢ epuoiaMu
ot 10 1o 1000 cexyna. B cpemax ¢ HH3KOH MHPOBOAMMOCTBIO BEPOSTHOCTH HETATHBHOIO
BO3/CUCTBUS CHJIBHBIX MAarHUTHBIX BO3MYIIEHUH PE3KO IOBBIMIACTCA, T. K. MUHIYLIUPOBAHHBIE
TeJUTypHUYecKre Noist E ¥ pa3HOCTH MOTEHIIMAIOB OKa3bIBAIOTCS OOJIbINE, W HAaBEICHHBIC TOKH
PEUMYIIECTBEHHO TEKYT Yepe3 MPOBOASIIIE FIEMEHTHI IIPOMBIIUICHHBIX CETEH.

Jlns pacdera reo3eKTpUYECKUX I0JIeH, KOTOpble MOITM Obl BO30YX/aThCsl 3a/JlaHHBIM
T€OMarHUTHBIM BO3MYIIIEHHEM, MBI BOCIIOJIb30BAINCh HH(poOpMalued 00 MMIenaHcax 3eMHOM
KOpBI, BBIYHMCICHHBIX Ha OCHOBe TpexmepHoi Momenu [Alekseev et al., 2015]. Kapra
IIPOCTPAHCTBEHHOTO pacpeeNICHHsI MHTETPAIbHOIN MPOBOJANMOCTH IMMOBEPXHOCTHOTO 10-KM CItost
3eMHOM Kopsl S Ha Tepputopun PO nokazana Ha puc. 3.3. Haubonbummu conpoTUBIEHUSMH, T.€.
MaJIbIMHM 3HAYEHHSAMM MHTErpaibHO# mposomumoctu S~ 10°-10* Cwm/m, o6nanaorT ropHsie
noposl B paitone Konbckoro monyoctposa, Kapenuu, Ypana, H. 3emnu u UykoTku.

?; log10(Conductivity [S/m])

>
PRy

195°

105" E 120 E

-5 -4 -3 -2 -1 0 1
Pucynok 3.3 — KapTa npocTpaHcTBEeHHOr0 pacnpe/ejeHusi yCpeIHeHHOH MPOBOIMMOCTH
BepxHero 10-kMm cJios1 3eMHO# Kopbl 6[CM/M] (Torapudmuydecknii Macimrad) Ha
Tepputopun P®
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3.1.3 CnyrHukoBble Ha0JI0eHUsI BBICOKOYACTOTHBIX (1-10 T'm) BOJIHOBBIX

BO3MYILIICHUH

[Io paHHBIM CIYTHHKOB Swarm HCCIEIOBAHbl IPOCTPAHCTBEHHBIE DPACIPEACICHUS
CIIEKTPAJIbHBIX [APAMETPOB €CTECTBEHHBIX 3JEKTPOMArHUTHBIX IIYMOB auana3zoHa 3-12 I'm B
F-cnmoe wonocdepsl. Ha mmporax mnonspHON IIanku W Kacma OOHApy>KeH MaKCHUMyM B
BEpPOSITHOCTH TIOSIBJICHHUS M dHEpruu Kojebanuii. Ha puc. 3.4 mpeacTtaBieHo NMpOCTPaHCTBEHHOE
pacripeielleHue SHEPTuu HaAOpOroBbIX KoJeOaHUi M0 JaHHBIM U3MepeHHni By KoMIOHeHTH! Ha
CIyTHHKE Swarm-A Juii KOTepeHTHBIX HHTEPBAJOB, [UIS KOTOPBIX 3HAUEHHE CIIEKTPaJIbHON

KorepeHTHOCTH }°A-c > 0,5.

logm(E)

Swarm-A

Swarm-A >().5

2
”)AC

l
|

-60 -30 0 30 60
o

PucyHnok 3.4 — Pacnipene/ieHue o mMpoTe U 4acTOTe YHEPTHHU KoJiedaHuii mmpoTHoii (By)
KOMIIOHEHTHI MATHUTHOTO TOJIsl /IJIs1 BCeX HANMOPOTOBBIX (BePXHsisi MaHeb) U
KOTepeHTHBIX Ha cmyTHUKAX A u C (HHKHSISI TaHeJb) KoJIe0aHuii

Ilo naHHBIM OBYX CIyTHUKOB YCTAHOBJIEHO, YTO HAOJIOJAEMble CUTHAJIBI NIPEJCTABISAIOT
co00# BOJTHOBBIE TAKETHI JUIUTENBHOCTHIO 5-10 neproaoB, Habt01aeMble ¢ MaJlol 3a1eP>KKOM Ha
CIyTHHKAX, pa3sHeceHHbIX Ha paccrosaue 40-160 kM (puc. 3.5). IIpennonoxurTenbHo,
3aperUCTPUPOBAHHbBIE KOJIEOaHHs CBS3aHbl C NPOTOHHO-LMKIOTPOHHBIMH BOJIHAMH B paiioHE

rpaHulibl MEXAY 3aMKHYTBIMHU U OTKPBITBIMU CUJIOBBIMU JIMHUSIMU.
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Pucynok 3.5 — IIpumep KorepeHTHBIX KOJIe0aHU A, 3aPerHCTPUPOBAHHBIX B
MOCJIeNOoJIyIeHHOM ceKkTope Ha ciyTHHKax A u C 17 centsiopst 2016 r. (DOY = 261). CneBa
HANIPaBO: CUTHAJI BO BPeMEHHOIi 00J1acTH, cieKTpbl PSD, ciekTpajibHasi KOTePEeHTHOCTh U

pa3HocTh a3

3.14 ABTOMaTI/I3I/Ip0BaHHOQ BbIuncjIenue K-unaekca B KBa3supeajlbHOM BPEMECHHA Ha

0a3e ucnoJb30BaHusa MA uisl BblJesieHusi Sq-Bapuannu

HccrnenoBana BO3MOXXHOCTB TMOJY4YCHHUs] omnepaTtHBHOro K-uHIEKca T'eOMarHUTHOM
AKTUBHOCTH C HCIIOJIB30BAaHMEM ammapara JUCKPETHOTO Maremarudeckoro anamuza (JMA).
BsizesnieHre CyTO4HON BapHaluu Sq M0 MarHUTOTPaMMaM OCYIIECTBISICTCS IIYTEM OTPEICIICHHSI
Han0oJee CIIOKOIHBIX HHTEPBAIOB CYTOK 10 MOPOTOBBIM 3HAYCHUSIM Mepbl aHoMabHOCTH (MA)
[Soloviev et al., 2016]. CBs3HOCTh HHTEPBAIOB BO3MYIIEHHOTO U CIIOKOWHOT'O MOJIS IOCTUTACTCSI
C TTOMOIIIBIO UCIIOJIF30BAHMUS AJITOPUTMA KIIACTEPHU3AI[MH aHOMAIBHBIX HHTEPBAIOB. BhiIeIeHHbBIC
BO3MYIIICHHBIC MHTEPBAIbI 3aMEHSIOTCS WHTEPIIOIUPOBAHHBIMA MUHYTHBIMH 3HAYCHUSIMU JUIS
noctpoenust Sg-sapuanun. [Ipumenenne MA mo3Bosniio 6osee TOYHO JIOKATU30BaTh 00JIaCTH
reOMarHUTHOM akTUBHOCTH TipH pacuyere Sq (puc. 3.6). OxoHuaTenbHO onepaTuBHbII K-nHmeKe
CTPOMTCSI ITyTEM CTAHAaPTHOTO PAHXUPOBAHKS BO3MYIIICHHUI T€OMATHUTHOTO TIOJISI OTHOCHUTEIEHO

paccunTaHHOW SU-BapHaIny.
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Pucynok 3.6 — Ucxoanble faHHbIE (KPACHBIH 1[BET), BLIYMCIEHHBIE 10 HOBOM MeTOANKe
Sg-Bapuanun (3eeHbiii nBer) N K-uHAEKC (CHHASA TMCTOrpaMMa) Mo JaHHBIM
o0cepBatopum SPG 3a Hos0pb-1ekadpb 2022 1.

3.1.5 U3yuenue BausiHus cnopagudeckux uameHennii MII3 Bo BpeMsi reOMarHuTHBIX
Oypr Ha mnapamMeTrpbl TPaeKTOPHMH OypeHHMsl CKBAaXKHHbl IPH TeOMarHUTHOMI

HaBUIranmmuu

UccnenoBanoce BIMSAHME CHOPAJAMYECKUX M3MEHEHMM MAarHMTHOTO TMOJSI BO BpeMs
YeThIPEX T€OMAarHUTHBIX Oypb (MHACKCHI Dst oT - 98 10 - 174 uTn u AE ot 1428 10 2677 uTn) Ha
KJIIOYEBbIE MapaMeTpbl TPACKTOPUM OypeHHs] CKBaXXHHbBI MPHU HABUTallMU 10 I€OMarHUTHOMY
MIOJII0 NIPU YCIIOBMH, YTO HapayienbHblii MOHUTOpHHT MII3 Ha oOGcepBaTopuu HE MPOBOIUTCS.
OTkioHEeHUs (PAKTUUYECKHX IapaMeTpOB CKBAKMHBI OT MPOEKTHBIX M HUX 3aBUCUMOCTb OT
T€OMarHUTHOHN IMHUPOTHI OBUTH POJAEMOHCTPUPOBAHBI Ha puMepe Hebosbmoro 500-meTpoBoro
OTpe3Ka CKBKHHBI, MPOJIOKEHHOT0 Beero 3a 1 cytku (puc. 3.7).

[TpakTudyeckn A BCEX PacCMOTPEHHBIX Oyph B MEPHOJA MaKCUMyMa BO3MYIIEHHUH C
POCTOM T'€OMarHUTHOM MIKUPOTHI HAOIIOAAETCA POCT CTATUCTHUECKUX XapaKTepucTUK (Hopma L1,
HopMa L2, MakcuMalibHOE U CPeHEKBAAPATHYHOE OTKIOHEHHUE) TapaMeTPOB CTBOJIA CKBAKHHBI U
UX OTKJIOHEHMH. /I MaKCUMalbHBIX M CPEIHEKBAIPATUYECKUX OTKJIOHEHUH OTUYETIMBO
BBIP@KCHBI MIHKH Ha LIMPOTE, COOTBETCTBYIOIIEH MOJOXKEHHIO aBpopajbHOro oBana (puc. 3.8).
[TokazaHo, 4TO Ha BHICOKMX HIMPOTax (PaKTUUYECKUE a3UMyTajbHbIE YIJIbl CKBAKUHBI IPUHUMAIOT
HEJIOMYCTHMBIe OTKJIOHeHHs (> 2°), a MHTCHCUBHOCTh UCKPUBJICHHS cTBoJia Ha 10 M jgocTHraer

BCJIIMYMHBI ITIOYTHU 2,5 rpaaycoB Ha 10 M, 4TO Ha MMPAKTHUKEC HEAOITYCTUMO.
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DIK, 2017-09-08
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Pucynok 3.7 — [Ipumep pacuera TPaeKTOPHBIX IAPAMETPOB MO/IeJIbHON CKBAa’KMHBI B/10JIb
AJIMHBI cTB0J1a L (ropn30oHTAIBHAA 0Ch) IPU OypeHUH BO BpeMsl MATHUTHOM Oypu
06-11.09.2017 r. Ha BUPTYaJIbHOM MeCTOPOKIEHHH (PACoI0KeHHe 00cepBATOPUM

«/Aukcon»). [IpoekTHbIE 3HAYEHNS TOKA3aHbI 0eJIBIMH KPYKKAMH,

(paxkTnyeckue — yepHbIMH. KpacHbIMH ropU30HTAILHBIMY JIMHUSIMU MOKA3aHBI MPeleIbHO

JAOMYCTHMbIE OTKJIOHEHHUS

maxDev (dY) maxDev (Y} maxDev (S)

-

0 0
VIZ DK TIK KHS AMD CPS YAKMGDNYS PET IRT KHE WIZ DIK T KHS AMD CPS YAKMGDNYS PET IRT KHE VIZ DI TIK KHS AMD CPS YAKMGDNYS PET RT KHB

Byps Ne3

maxDev ($) maxDev (¥) maxDev (J)

05

0 0
VIZ DI TIK KHS AMD CPS YAKMODNVS PET IRT HHB WIZ DI THC KHS AMD CPS YAKMGDNYS PET IRT KHE VIZ DI T KHS AMD CPS YAKMGDNYVS PET IRT KHB

PucyHnok 3.8 — O0001meHHBII cTATHCTHYECKHIT TOKA3aTe/b «MAKCUMAJIbHbIE OTKJIOHEHHSD)
3a 8 cenTsops 2017 r. (reomarauTHas oyps 06-11.09.2017). ITo ropu3oHTAILHOI OCH
BHUPTYaJibHbIe CKBAXKUHBI YIIOPSAI04Y€eHbI 110 YObIBAHUIO IIMPOTHI; TOPU30HTAILHOM YepPTOii
IMOKa3aHbl MAKCHUMAJBHO J0IYCTUMbBIEC OTKJIOHCHUSA 1JISI COOTBETCTBYIOLIUX IMMApaMETPOB
CKBaKUHBI
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TakuMm o0Opa3om, ydeT OBICTPHIX BapHallii MAarHUTHOTO TOJISi B PeaJbHOM BPEMEHU NP
MOMOIIM  BBICOKOTOYHOM MarHUTOMETPUYECKOM almaparypbl SABJISETCS HEOThEMJIEMbIM
9JIEMEHTOM  BBICOKOTEXHOJOTHYHOW  JOOBIYM  YIJICBOJOPOJHOTO  CHIpbS B ApPKTHKE.
AIIK MATHYC obecrnieunBaeT MHOTOKPUTEPHAILHOE PACIIO3HABAHNE MAarHUTHON aKTUBHOCTH B
peasibHOM BpeMeHH. brarogaps 3ToMmy (yHKIIMOHANY, HA JIFOOOH MOMEHT BPEMEHH B CHCTEME
nMeercss MHGOpMAIUs HE TOJBKO O TEKYIIEM YPOBHE TI'€OMAarHUTHOW aKTHBHOCTH, HO M O
MOCJICIHEM MAarHUTOCIIOKOWHOM JHe (puc. 3.9). Orta wuHbopmamus 1aeT BO3MOXKHOCTH
ONEPaTUBHOM OLEHKU OTKJIOHEHUH MOJs OT €ro CHOKOMHOIO YPOBHSA B 3aJlaHHOM TOYKE JIS
JAJIbHEUIIIETO MPUHATUS pelleHUl. PaccunThiBaeMble MapaMeTpbl CKBAKMHBI 110 JAHHBIM 32
MOCTETHUM MAarHUTOCTIOKOMHBIN JICHb TOKA3bIBAIOT, YTO OTKJIOHEHHS OT TJIAHOBBIX MApaMETPOB B
3TOM CJlyda€ MHUHHMMAJbHbl W HAXOIATCA B Ipeaesax JONYyCTHUMBIX 3HAYEHUW, 4YTO JaeT

BO3MOKHOCTh OCYIIECTBJISITh KOPPEKTHYIO HABUTAIMIO OypOBOM KOJOHHBI BO BPEMS CHIJIBHBIX

T'€OMAarHuTHBIX BO3Mym€HHI71.
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Pucynok 3.9 — Ilocaeanuii Mmaruutocnokoiinsiii xens (30.08.2017, Bbinesien
NPSIMOYT0JIbHUKOM) nepex HayauaoM 0ypu 07-11.09.2017, onpenesiennblii AIIK MATHYC
1o 1aHHBIM KoMNOHeHThbl E MmaruuTHoii cranuun KHS. Cunsisi MapkupoBka
COOTBETCTBYET (POHOBBIM 3HAYCHUSIM HCXOAHONH MAarHUTOIPAMMBI, 3eJ1eHbIN — CJIa0bIM
aHOMAJINAM, (HOJIETOBBII — AHOMAJHAM U KPACHBIH — CHJIBLHBIM AHOMAJIHMAM
(http://geomag.qgcras.ru)

3.2 Pa3Burne AUCKPETHOI0 MaTEMATHYECCKOI0 aHa/im3a AJsd pellceHust 3aaa4

reopusuxku

3a oruerHeli mnepuon JMA pasBuBasics 1o dYeTelpeM HampamieHusiM. [lepBoe
HarpaBJieHHe CBsi3aHo ¢ pa3ButueM DPS-knactepuzanuu (puc. 3.10). [TonydyeHnHast urepanoHHas
cxema ucnoib3oBanus anropurma DPS (puc. 3.11) okazanack > ekTrBHEe OOBIYHON M HAIILIA
CBOC TPUMEHEHHE B aHAM3€ CEHCMUYECKHX KaTaloroB. Bropoe HampaBieHHE CBSI3aHO C
MPOJIODKEHHEM MOP(OJIOTHYECKOTO aHalii3a 3amucedl Ha Oa3ze HedeTkoW Joruku. HoBbie
pe3yabTaThl CTAIM CYIIECTBEHHBIM INPOJBMKCHHEM M HAlUIM CBOE NPUMEHEHHE B aHaIM3e
MarHUTHBIX  Oypb (puc. 3.12). Tperbe © dYeTBepTOE HANMpPaBICHUS  (IUCKPETHBIC

muddepeHnanbHble YPaBHEHUSI U AUCKPETHBIM BEKTOPHBIA aHAJIM3 Ha OCHOBE PErPEeCCHOHHBIX
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MMPOU3BOJAHBIX M IMPOCKIIMOHHOI'O MeTOHa) OBUIM 3aJ0KEHBI B 3TOM rony. CI[eHaHBI TNCPBLIC

ycnemHble maru (puc. 3.13, 3.14).

ITapameTtpsri
- ®unpTpanus 1no Pazbuenue no
X=(X.d) IUIOTHOCTH O F-CB3HOCTH
P=P(r) > X >X(a) > X(a) >C(X(ar))
a

Pucynok 3.10 — biiok-cxema DPS-aaropurma

0.0 25 5.0 7.5 10.0 0.0 25 5.0 7.5 10.0 0.0 25 5.0 7.5 10.0
(a) (©) (B)
Pucynok 3.11 — 3aBucumoctsb pe3y/jbrara padorsl ajaropurma DPS ot ypoBHs
IKCTPEMAJIbLHOCTH:
a — MCXO/AHBII MacCHB; 0 — KPaCHBIM L[BETOM MOKa3aH pe3yabTat X(f) padoTsl aaropurma
DPS; = 0,02; B — kpacHbIM IIBETOM MOKAa3aH pe3yJabTat npu ff = —0, 25;3e1eHbIM LBETOM

MOKa3aH pe3yJbTaT padoThl aJropurma Ha gonojanennu X(f), # = 0,02, cunuii knacrep —
pe3yJbTaT emé 0JHOro Nepexoa K J0M0JTHEHUI0

WSE, Y (03.11.2021 - 05.11.2021)

3300 4
3200 +
oo A P aadfr F
2900

2800 4

500000
F) = Hauano ropsl

400000 - = [uK (BEpLIMHA)
1 m— KOHELl FOpbI
300000 - PocT

Cnapn

200000 - CBAIb

100000 - A =

a v
—_— — -t —— s o fud | e i —

T T T T T T T
1000 1200 1400 1600 1800 2000 2200 2400 2600
&

Pucynok 3.12 — Mopgoornyeckuii aHajim3 BpeMeHHOro psiia Mmeroaom JIMA Ha npumepe
pa3oopa MarHuTHO# OypH, npousomenmei 3-4 Hosiopsi 2011 r.: 3anuch KOMIOHEHTHI Y HA
oocepBatopun WSE («besoe mope», 1600 Touek) (cBepxy), BbIIPAMIIEHHE
«Iueprus» (cuuzy). LiBetamMmu nomeveHbl pa3jandHbie MOP(GoI0ruyecKkne XapakTepucTUKH
psaaa (cMm. JiereHay)
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PucyHnok 3.14 — UnTepnoJisinisi BEKTOPHOTO MOJIS MO JAHHBIM, 33JaHHBIM HA CTAHIUIX

(KpacHbIe CTPEeJIKH)

(cnpasa). B 1anHOM npuMepe 1eakTUBUPOBaHa cTaHlusA 1 (3ejieHas cTpeska)

Takxe 00BEKTOM HUCCIEI0OBAHUS SIBIISIIICS HOBBI

MHTEPHOJSIIMU PAZOB JAHHBIX, pacHpeAeiEHHbIX Ha cdepe (IMHAMHUYECKOW HHTEPIIOJSINMN).

v

Co31aHHEbI

U MCTO/J IMO3BOJICT MOJIYy4YaTb MHTCPIOJIMPOBAHHBIC BPCMCHHBIC PAIBI, UX IICPBBIC U

TOYCK C pAAaMU JaHHBIX U B 3aBUCUMOCTHU OT YHCJIa OMMKaARIINX K TOUKE pvaéTa TOYCK C pAaaMu

psnoB (puc. 3.15). [Tomyuens! onienkn CKO B 3aBUCHMOCTH OT pacCTOSHHSI OT TOYKHU pacyéra Jo

BTOpbIE MTPOU3BOJHBIE B TOUKE Ha c(hepruecKo
KOH(QUTYpallMi OKPYXKaIOIUX TOYEK,

JaHHBIX. OHHOﬁ N3 TCPCIIEKTHUB €T0 IMPUMCHCHHUA ABJIACTCA aHAJINW3 3BOJIIOLIKWH TJIABHOI'O
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MarHuTHOTO IIOJIs, €r0 BEKOBOW BapHallMd M BEKOBOTO YCKOPEHHUS IO PsJaM Ha3eMHBIX
HaOmroseHuii. MeToJ MOXeT HMeTh TNPWIOKEHHS B JAPYrHuX oO0JacTAX HCCIeOBaHUN B

AHAJIOTMYHBIX 3aJavdax, IMoApa3yMEBaroInux pa60Ty C JUHaAMHUYCCKMMHU IPOCTPaHCTBEHHO-

BPEMCHHBIMU JJaHHBIMU.

PPT CHAOS dX/dt 1967 .044 - 2021.958
0y ! ! PRT CHAOS d®¢dt? 1997.044 - 2021.856
B ALL an T
05°
10°
15*
20° 2 ™,
. \\_1_”_.,_1\ 257 i i
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sak oo

=)

. L L | | L I
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Pucynok 3.15 — [Ipumep HHTEpNOJIMPOBAHHBIX BPEMEHHBIX PSi/I0B NepBoii (a) u BTOPOii (0)
NMPOU3BO/HON B TOUKE PACYETA M0 CPABHEHHIO C ITAJIOHHBIM BPEMEHHBIM PSAIOM sl
pa3Hbix paccrossuuii ot 0° g0 45°

@
@
=
o
R

3.3 U3y4enue ObICcTpLIX Bapuauuii rinapuoro MII3

3.3.1 IlocTpoeHne aHAIUTHYECKOH MoJeau BeKoBOro xoaa rjasHoro MII3 mno

CKAJISIPHBIM CIIYTHMKOBBIM Ha0oieHusiM 1964 u 1970 rr.

OcHOBHasl 1IEHHOCTb AHAJUTHYECKUX MoJenel paszioxeHus rinaBHoro MII3 mo
cepruIecKuM TapMOHHKAM 3aKJIF0YaeTCsl B BO3SMOKHOCTH HE CTOJIBKO PACCYMTATh MTHOBEHHBIE
XapaKTePUCTHKH TOJIsA, CKOJIBKO OLIEHUTh X U3MEHUYUBOCTH BO BpeMeHH (BekoBoi xo1, BX). I1o
UCTOPUYECKHM CKalIsIpHBIM HaOmoaeHusM MII3, KoTopble OCYHIECTBISUIUCH CITyTHHKAMHU
Kocmoc-49 u Kocmoc-321 B 1964 u 1970 rr., ObuIM MOCTPOEHBI YCOBEPIIEHCTBOBaHHbBIE
moaenu BX 3a coorBerctByromue smoxu (N-1 u N-2). Oum yuuteiBaroT «3pdext Bakycay,
KOTOPBI CBSI3aH C HEOJHO3HAYHBIM BOCCTaHOBIEHHEM ToiHOro BekTopa MII3 B pesynbrarte
WHBEPCHH TOJBKO CKaNspHbIX HaOmoneHuil. [lokazaHo, 4To mporHo3Hble 3HadeHus BX
1964-1970 rr. cormacHO 3TUM MOJIEIISIM ropasio OJvke K 3HaUeHUsM dtanonHoir moaemn IGRF,
yem BX 1o moctpoenHsiM paHee wmopeasm  M-1  [Joreunose u  op., 1967] wm
M-2 [[loneunos u op., 1976], KkoTOpble OCHOBaHBI Ha TEX JKE€ CIIYTHHKOBBIX JIaHHBIX

(puc. 3.16, 3.17). Tounocth pe3ynbTaroB MozaenupoBanust 1o N-1 u N-2 ynosieTBopuTenbHa,
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HECMOTps Ha OOJIbIIINE Pa3IUYKsl B KOJIMYECTBE U MPOCTPAHCTBEHHOM PACIIpeIeICHUH U3MEPEHUI

1964 u 1970 rr., KOTOpBIC UCIIOIB30BATUCH TSI KX TTOCTPOCHUS.

(6)

Pucynok 3.16 — Kaprtbl BexkoBoro xoaa 1964-1970 rr. (Z-xommnonenta, HTJ1/rox)
corsacHo IGRF (a) u HoBbIM Moaeasim N-1 (1964) u N-2 (1970) (6)

— IGRF{1964.5265) — IGRF(1970.1438)

—E — IGRF {1964 8265)-M1 3

—B& — IGRF{1570.1438) M2
-4 IGRF(1964.8265) M1

- IGRF(1970 1438)-N2 [i

Wean square figld (nT2)
=l

Wean square field (nT2)
=]

@ : = 4
10t g IaTSp 3 10t R e E
. S | oo
o e o
10 < 4 1 10° & G B -
o o o g
2 i i
10 1 . . . . . . 10 . . . . . . .
1 2 3 4 5 B 7 8 9 1 2 3 4 =] B 7 8 g
Spherical harmonic degree Spherical hatrnonic degres
(a) (6)

Pucynok 3.17 — Cnextpsl MomHocTH Moaeseid IGRF, M-1,2 u N-1,2 u ux pa3Hocreii ¢
IGRF 3a 1964 r. (a) m 1970 r. (6) Ha cdepe co cpeqHUM 3eMHBIM paaunycom 6371,2 km

3.3.2 JlerekTHpPOBaHMe I'€OMATHUTHBIX JxkepkoB 2017 u 2020 rr. no onepaTuBHbIM

00cepBaTOPCKUM HAOIIOACHUSAM

B otHOmennn ganabIx MarHUTHBIX o0cepBaTtopuii «CankT-Iletepoypr» (IAGA-kox SPG,
Jlenunrpanckast 00:1.) u «Knumosckas» (IAGA-xon KLI, Apxanrenbckast 0071.) HCTIONb3yeTCs
nonubli pyHkunonan AIIK MATHYC ans nonydeHus: KBa3HOKOHUATEIbHBIX TAHHBIX BHICOKOTO
kauecTBa. [locneaHue naHHbIE TaKOrO ypOBHS BCErZa JOCTYIIHBI 32 MECAL, NPEAIIECTBYIOINN
tekymeMy. bmaromaps stomy, 3a mepuonm 2015-2022 rr. ObuUT OMEPAaTHUBHO ACTEKTUPOBAH
mxepk 2020 r., a Takxke BoieieH xepk 2017 1. (puc. 3.18). HoBu3Ha OTy4eHHOTO pe3ybTara
TaK)X€ COCTOUT B TOM, 4TO Jukepk 2020 r. moka He AETEKTUPOBaH HU OJHON M3 CYIIECTBYIOIINX
Mojenelt riaBHoro MII3 B cuity MX HEJJOCTATOYHOM NMEpUOJUYHOCTH O0OHOBIIeHUS. PaHee 0 HeM
coobmranock b B padore [Pavon-Carrasco et al., 2021], B koTopoii aBTOpbI aHATU3UPOBAIIN

MpsIMbIE T€OMAarHUTHBIC HAOJIOICHHsI CITYTHUKOB co3Be3aust Swarm 3a 2015-2021 rr. Oba mxepka
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IPOIOJDKAIOT TPEXJIETHIOI KBa3UIIEPUOIUYHOCTh, HAOMIOJaeMyI0 ¢ Hayana U3y4yeHHs OBICTPBIX

Bapuauuii rinaHoro MII3. IlomyueHHBI pe3ynbTaT MOATBEP)KIAET TUIIOTE3y O BOJHOBOM

IIpUpoAec CTOAINMX 3a HUMHU IIPOLECCOB B JKUJAKOM AAPEC.
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Pucynok 3.18 — BexoBoii xo1 komnoneHT X (cBepxy), Y (mocepeaune) u Z (CHU3Yy) no
nanubiM oocepBaTopuii SPG (a) u KLI (0). 3enenbim 0603HaueHo 3Hauenue BX,
PACCYMTAHHOIO MO CPeIHEMEeCSTYHbIM JaHHBIM, C YKa3aHHeM /I0BepPUTEJIbLHOI0 HHTePBaJIa;
YyepHbIM 0003HaYeHa CriaskeHHast KpuBasi. BpeMeHHbIe HHTEPBAJIbI 1€TEKTHPOBAHHBIX
aaxepkoB 2017-2018 u 2020 rr. oTMe4YeHbI JKUPHBIMH JTUHUSIMU

3.3.3 HerayccoBbl HEeBSI3KH HAa IPUMepPe PACXO0KIEHHIi MeK1Y peaaTbHbIMU JaHHBIMH

Swarm u Moaeanio riiapaoro MII3

HpC,Z[CTaBJ'IeH noaxomd, MO3BOJISIONIMM 1aBaTh YUCJICHHYIO OILCHKY HCErayCCOBOCTH

pacmpeneneHus, TMOJy4yaeMoro B pe3yjJbTaTe CMEUIMBAaHUS HECKOJBKHUX  TIayCCOBBIX
pacripefieieHnii B JIaHHBIX. B  HacTOSIIEM WCCIEIOBAaHUM PACCMATPUBACTCA TPHIIOKEHUE
M3BECTHOTO YHCIIEHHOTO METO/Ia K aHATTN3Y HEBSA30K B Fe0()U3MUECKUX JaHHBIX, KOTOPOE SBIISETCS
HOBBIM. [Ipennonaraercs, uto HaOM0MaeMasi HeBsi3Ka O MpeAcTaBiIseT cOOON CMECh OTAETbHBIX
TrayCCOBCKUX CIIYJaHBIX BEJIMYUH C HYJIEBBIMA MAaTEMAaTHYECKUMU OXKUIAHUSMU U CITy4alHBIMU

mucniepensimu B2, B HacTosmiel paGoTe MBI yTBEpXKIAeM, UTO pACHpeeeHHe CIydaiHoi
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BEIMYUHBI [3 MOXET OBITh XOpOIIO aNMpPOKCUMUPOBAHO JIOTAapHU(PMUUYECKH HOPMAIbHBIM

pacnpezeneHueM ¢ PyHKIHEH MI0THOCTH BEPOATHOCTH:

1 In?t 31)
——exp|—— )
tsv2am P

Hamu BBIBCJCHA HCIIPEPBIBHAA aHAJIUTHUYCCKAA (bOpMy.]'Ia INIOTHOCTH CMCIIaHHOI'O

fp(®) =

pacrpenenenus (JUIs yMEpPEeHHBIX 00BeMOB JaHHBIX, N~10°):

1 x? 1 In?t
——dt 3.2)

“ 1
xX) = ——exp(—s5—) ———exX
fol®) fowm P e P\ T2

COOTBETCTBYIONINE BBIYUCIICHUS MPOBOIWINCH HA JaHHBIX MAarHUTHBIX HAOJIOJCHHUM,
MOJIYYCHHBIX CIYTHUKAMH Swarm, W WX HEBSI3KaX 10 OTHOIICHHIO K Mojenu riaBHoro MII3
(puc. 3.19). TlpuBencuHas ¢opMmyia gaeT HaAEKIy, YTO B clydae OOpabOTKH HA3EMHBIX
MAarHUTHBIX HAOJIIOJICHUN, MOJYYCHHBIX 3a OTHOCHTEIbHO KOPOTKHH HMHTEpBajl BPEMEHH,
MIPEITIOKEHHBIA METO/T paciyeTa HECTAIIMOHAPHOCTH ITO3BOJIMT HE TOJIHKO MOBBICUTH TOYHOCTh, HO

Y U30JIMPOBATh TOHKUE 3(PPEKTHI HECTAIIMOHAPHOTO TIOBEICHUS TOJIS.

1
1
b
t
N
EX

f.'. 3

0 20

Pucynok 3.19 — 'mcTorpaMmma HeBsI30K (KPYIr'u) CKaJSIPHBIX JaHHBIX Swarm A u Swarm B,
HCII0JIL30BAHHBIX VI pacuera Moaeau VFM, BMecTe ¢ rucTOrpaMMoii (TpeyroabHUKH)
HICHTHYHOI'0 KOJIMYECTBA CMO/ICTMPOBAHHBIX CMeceil rayCCOBCKHUX pacipeaeseHui
COIJIACHO MAPpaMeTPaM S U G, IIOJTYYEHHBIM 110 PeaJIbHbIM JAHHBIM

3.4 PazBuTHe pynkuuonana AIIK MAT'HYC

AKTyanbpHOU 3ajaueil B HAOIIOACHHUSIX MAarHUTHOTO TOJIs 3eMIIU SIBIISETCS OTIEPATUBHOE
OTOBEUICHHE O TEOMAarHUTHBIX OYpSIX, KOTOpPbIE MPEACTABISAIOT OMNACHOCTb Ui PAa3IUYHBIX
TEXHUYECKUX CHCTEM, OCOOCHHO B MOJSIPHBIX obOnacTsax. B pamkax passutus AIIK MATHYC,

ucnionszyemoit B 'Ll PAH nmnst cOopa, XpaHeHus U aHaiau3a 00CEpBATOPCKUX U CITYTHHUKOBBIX
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T€OMarHUTHBIX JaHHBIX, pa3paboTaHa OOHOBJIEHHAs CHUCTEMa OIOBEIICHHH O IeOMarHUTHBIX
OypsX Ha OCHOBE BCEM COBOKYNHOCTM MHJIMKATOPOB TI'E€OMArHUTHOW  aKTUBHOCTH,
paccuuThiBaeMbIX cucteMoi. OHa oOecreunBaeT OTIPAaBKY AJIEKTPOHHBIX MHUCEM Ha 3aJaHHbIC
azpeca d3JEKTPOHHOI MOYTHL. YCTpaHEHbl MPOOJIEMbl HPHU pacueTe HHIAWKATOPOB, KOTOPHIE
MeIllaId KOPPEKTHOMY OIIPENIEICHUI0 TeOMarHuTHBIX Oypb. BhInosiHeH BbIOOp WHAMKATOPOB U
3HAQUEHUN HX IIKaJ, HCHOJB3YEMBIX JUISI ONPEICIIEHHS TI'€OMarHUTHBIX Oypb. BreinonHeHo
PETPOCTIEKTUBHOE CPaBHEHUE CO CTapOil cucTteMoi u miuaHeTapHbiM Kp-HHIEKCOM U CpaBHEHHE
napajuieIbHOM paboThl CcTapoil W HOBOM cucteM onoBemieHus. OHa [O/DKHA 3aMEHUTH
cymecTByroIyto B pamkax AIIK cucremy omoBemieHHi, KOTOpasi UCIOJIb3YeT (GUKCUPOBAHHBIE
3Ha4YeHus pazOpoca 3HaueHUi kommoHeHT MII3, u obGecrieunTh Oosiee TOUHOE pacIO3HABAaHHE
TEOMarHUTHBIX Oyph M COMYTCTBYIOIIEH MM T€OMAarHUTHOW aKTUBHOCTH. Takxke peann3oBaH
BBIBOJI U3MEPSIEMbIX 3HAUEHUH TeMIIepaTyphl B 00CepBATOPCKUX MABUILOHAX B TEKCTOBOM BHJIE B

dbopmare JSON.
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4 Opranu3zanusi, BH3yaAJIU3alUfA, HUHTepHIperauuss W  NyOJuKanus
reo(pu3snYeCKUX JAHHBIX

Wndp Tembl: FMWG-2022-0007
PernctpauunoHHbin Ne: 122080300191-3
PykoBoguTtenb: 3amM. AupekTopa no Hayke, 3aB. nab., r.H.c., 4.¢.-M.H. b. A. [13e6oeB

4.1 YBeanyenue 00LeMOB M BUAOB J/JTaHHBIX B MI/IPOBLIX HEeHTpax JdaHHBbIX.
(I’OpMI/IPOBaHI/Ie MAaCCHBOB U 0a3 JaHHbIX. Pacumpe}me HECHTPAJBHOI'O PENIO3UTOPUA

«ba3pl JTaHHBIX 10 HAYKAM 0 3emMJie»

B 2022 rony B MupoBsix nentpax ganusix (MILJ]) mo conHedHo-3eMHOM (pu3nke u Gusnke
TBEpIOM 3eMiM 3a/Jada YBEIMYCHUS OOBEMOB KAYEeCTBEHHBIX WH(POPMALMOHHBIX PECYpPCOB
penranach myTeM cOopa HOBBIX JaHHBIX, PETPOCIICKTHBHBIM TTOITOJIHEHUEM apXHBOB U TIEPEBOOM
HMCTOPUYECKUX JIaHHBIX B AJIEKTPOHHBbINA BHJA. HOBbIE naHHBIE, MOCTYNUBUIME OT CTAllMOHAPHBIX
o0cepBaTopuii, IEHTPOB 0OOPAOOTKHU TaHHBIX, HAYYHBIX HHCTUTYTOB U OTJIEJIbHBIX YUEHBIX, TIOCTIE
MpOLIEAYPBl AHAIW3a, IPOBEPKM KadyecTBa, pE3EPBHOIO KONMPOBAaHUSA W PETHCTpPALUU
myOJIMKOBAIKCH Ha caiftax LleHTpos.

B ML/ nio costneuno-3emuoii ¢puzuke (ML/] no C3®d) pazaen caiita «I'eoMmarHuTHbIE

Bapuanum»  (http://www.wdcb.ru/stp/geomag/geomagnetic_variations.ru.html)  momosnnen

MacCHBaMHU CpPETHEYACOBBIX M MHUHYTHBIX 3HAUEHUW JJIEMEHTOB MAarHUTHOTO TOJs 3eMJIH 3a
2019-2021 rr. mectn oOcepBaTopuii. B pa3nene nanHbIX 0 K-WHAEKCE TOTIOIHEHBI MACCUBBI CEMHU
oOcepBaropuii. OmyOIMKOBaHBI B CBOOOTHOM JOCTYIE UG POBBIE H300paKEHUS MAaTHUTOTPaMM,
xpansnmxcesa B pornax MU/ mo C3d, obcepatopuii «BrnanuBoctok», «Maranan» u «Tukcu»

(10 176 marautorpamm, oobem 106 794 M6) (http://www.wdcb.ru/stp/magnetogr_list.ru.html).

Kaxmomy HabOpy MarHUTOrpaMM 3a MECSI] MOJTrOTOBICHBI (PalijIbl C OMHMCAHUSMH MPHUOOPOB,
TabmuaMu 0a3MCHBIX 3HAYEHUH W TaOIUIIAMH €KEYaCHBIX 3HAYCHWH KOMIIOHEHT MarHUTHOTO
oJisg 3eMJIN.

B pasnene «MonocdepHble sIBJeHHSD» TOCIE MPOBEPKH U aHANIM3a OIMyOJIMKOBAaHbI HA
caiite JaHHBIEe HOHOC(hEepHOU cTaHIK «MockBa» 3a 2022 r. ¥ OTCYTCTBOBABIINE M TIOTyICHHBIE
mo 3ampocy 3a 2007-2009 rr., comepkamme 3HadeHHs 18 moHocepHBIX TapamMeTpoB

(http://www.wdcb.ru/stp/data/ionosphere 4/MQO155 Moscow (IZMIRAN)/).

B paznene «ConHeuHas akTHBHOCTh M MEXKILIAHETHAs Cpelia» Ha cailTe omyOJUKOBaHa B
OKOHYATEJIbHOM  BEPCUU «CBomHass ~ TabnWIa  COJIHEYHBIX  MPOTOHHBIX  COOBITHI
24 nukna conHeuHo  aktuBHoctH  (2009-2019rr.)»  [Logachev et al.,  2022]
http://www.wdcb.ru/stp/data/SPE/SPE_24 Summary_List.ru.pdf.

[Iponomxkancs cOop HaHHBIX U (OPMHPOBAHHWE HAKOMHMTEIHHOTO KaTajora 3HAa4MMBbIX
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COJIHEYHBIX BCIIBIIIICYHBIX COOBITMH peHTreHoBckoro kimacca M1 — X >17,5 Ttekymero
25 conneuynoro 1ukia. B ortauuue ot kaTtanoroB 23 u 24 CONHEYHBIX I[UKJIOB, KaTajaor IS
25 1MKJIa CTaJ MHTEPAKTUBHBIM — B KaTAJIOT BKJIFOUEHBI THIIEPCCHUIKH, IO3BOJISIOIIME IEPEXOAUTh

Ha crpanuny caiita Mullard Space Science Laboratory (http://helio.mssl.ucl.ac.uk/helio-

vo/solar_activity/arstats/), rue pasmerieHa noapoOHas MHGOPMALUS O COJHEYHBIX AKTHBHBIX

obnactsx (puc. 4.1). Karanor pasmemnieH Ha crpanuie «CONTHEYHBIC BCHBIIICYHBIC COOBITHS

(http://www.wdch.ru/stp/data/Solar_Flare Events/FI_XXV.ru.pdf). [domonHeHsl maHHBIMH 3a

2021-2022 rr. pasnensl «ConHeunble naTHay u «llotok pagmousmydeHuss CoyHIA ¢ JIJIUHOMN

BousiHbl 10,7 cm (2800 MI'm)».

DATE TIME CLASS COORDINATES AR RADIO MHz DYNAMIC EVENT CME X-ray HARD GOES PROTONS
y md to tm te X-ray/opt L it 1g L 245 2695 RADIO SWEEP to [/ v J/da /pa An / tm /Emax E>10MeV
J*m-2 sfu |km/s km/s keV d| tmax/Ipr /GLE
20210704 0501 0509 0515 M1.5/BSL  .007 N22Wwe0L100 12838 0600/0211/061/253 F /0503/12-25
20210828 0539 0623 0936 M4.7/1N 054 S27W01L002 12860 340 60 II/1]10276 IV/1 0636/0174/205/177 F2/0553/12-25
20210923 0427 0442 0527 1N/M2.8 018 S27E21L353 12871 120 II/2|10966 IV/1 0548/0264/022/188 F /0436/12-25
20210923 1523 1539 1608 M1.8/1N 012 S29E16L353 12871 1612/0435/058/182 F /1529/12-25
20211009 0619 0638 >0722 M1.6/2B 015 N17E09L180 12882 3700 430 II/3|0934 0712/0712/360/265 09|2000/01
20211026 0240 0247 0353 M1.3/BSL 006 N14E88L212 12891 F /0244/12-25
20211026 1542 1557 1602 M1.0/BSL 005 N13E89L212 12891
20211028 0730 0745 0822 M1.4/1N 005 S30E03L274 12887 0936/0309/010/278¢c
20211028 1019 1037 >1111 M2.2/1F 013 S30W02L274 12887 1036/0558/010/274c F /1024/12-25
20211028 1517 1548 1641 X1.0/2N 091 S26WO5L274 288 4300 II/311457 IV/2 1548/1519/360/309 F2/1601/>100 29]10250/28/GLE
20211029 0222 0253 0306 M1.5/1N 014 N16B54L212 12891 0312/0434/008/341c
20211101 0057 0145 0300 M1.5/1F 032 S29W45L274 12887 1 210 II/1)|0626 IV/2 0200/0753/201/231 F /0124/12-25
20211102 0120 0301 0521 Ml 24w NI8 _CS2EWEAT 274 12887 1an0 a0 N248 /1 A73 /3601028 R2IN212[12..925
20211109 1547 1702 1737 M2 @ Hi - - W Norelil Lot: —26.08
istory of Active Region 12887 F -50 & 5
20211217 0039 0051 0134 M1 )/ 29 wOF—T AR r2887 2 > 2 2 2
20211220 1112 1136 1155 M1 Description of the Active Region and a summary of flaring activity soof 1 :
DATE TYP  AREA  NSPOT  ZMCINT  MCLASS € " X | TOTAL SMON 0 f’ = \ j
2021-10-21 | | o oo w | 3 / b U e % '
T xof NI AN ¥ b '
2021-10-22 oo o 5 5 7 \ Sk \ Lies)
2021-10-23 | A 150 7 Dao 8 0 0 0 12 Link = 20F / \,\\ 4 e
2021-10-24 | A | 420 11 Oki ] 0 o 0 4 unk 1ok “"\.\ AL |
2021-10-25 | A | 440 14 Okl 8 0 0 0 8 nk D N
2021-10-26 | A | 330 20 okl By 1t oo 2 unk o o~ o s e i
2 a | 3% 20 Ohi 8 1200 15 nk Start Time: (2021/10/20 04:59)
A | 250 26 o By s | 2] 1 B Unk (0 =
A | 320 28 Dke By 2 oo s k 20 T
2021-10-30 | A | 250 22 ohi By 3 0 ) 10 unk ! %
2021-10-31 | A | 210 13 Dso By 2 0o 4 | unk 3 —i
2021-11-01 | A 150 8 Cso [} 0 o 0 0 Unk ; “ g
2021-11-02 | A | 160 5 cso By o 10 3 | uek | I | ' b
2021-11-03 | A | 120 1 Hax a t oo s | unk g ! E -
2021-11-04 | A | 40 2 Hsx a 0 [ 0 0 Link * | ' £
c ! —
The contents of the table and page are described here. l i “ ‘ ‘ ‘ i
£ollow the link of the first Date with details to see the location of the active region overplotted with 8l i L .
flares for that date; step through subsequent dates using the arrows at the top. 0/23 10/26 10/29 1o 1/04
Start Tirme: {2021/10/20 04:59)
Follow the Link in the right hand column to examine SolarMonitor data for that date. Jump to the
magnetic field data using this {Pop-up); change wavelength using the icons at the bottom. xiof 1
Searches of the HELIO Meliohysics Event Catalogue (HEC) related to the Active Region
+ NOAA Active Region Summaries for AR 12887 (st 2
+ SXR flares from AR 12887 with X-ray Class >C1.0 (Ust: pevioc_si_flare) 3
+ CMEs, Dimmings and Proton events when Region was on the disk (Lsts: cactus_al I
sdemon_dimming, poes_proton_event, Stereo™_het_sep I

PucyHok 4.1 — ®parmenT KaTajiora coJIHeYHbIX BCIBIIEYHBIX COOBITHI 25 COTHEYHOT0 HUKJIA C
AKTHBHBIMH CCBIKAMU /UIA Mepexoaa Ha cailiT Mullard Space Science Laboratory ¢ nmoapo0noii
uHdopManuei 00 3BOIIOIUH CAMOH AKTUBHOI 00J1aCTH € XapaKTePHCTHKAMHU IPYyIIbI NATEH
(Tadauna ciesa), € pa3BUTHH M BCNILINIEYHON aKTUBHOCTH (TPa(UKH CrIpaBa)

B 2022 roxy 8 M1l mo C3® 6511 iepeaan Jyisi XpaHeHHs U MyOIMKanuu B cetu MaTepHeT
HOBBIN OO0JBINION HAa0Op NMaHHBIX — «KaTajor coJIHeYHbIX MPOTOHHBIX COOBITHH 24 HMKJIA
cosHeuHoit aktuBHocTu (2009-2019 rr.)» [Jlocaues u Op., 2022], CO3MaHHBIN KOUIEKTHBOM

BEIYIIUX CHEIUATUCTOB B oOmactu (usuku comHia. Karajgor BkmodeH B 0a3y JaHHBIX TI0
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COJIHEUHBIM ITPOTOHHBIM COOBITHSIM 3a 20-24 IMKITBI COTHEYHOM akThBHOCTH (¢ 1970 1.), cocTosiiyro u3

7 xaranoros  (http://www.wdcb.ru/stp/solar/solar_proton_events.ru.html). B Karanore cobpansl u

CUCTeMaTHU3upoBaHbl AaHHble O 114 coObiTusix. KpoMe MAaHHBIX O TMOTOKAax MPOTOHOB,
M3MEPEHHBIX MPUOOpaMU Ha HECKOJbKMX Kocmuueckux ammapatax (GOES, Dnextpo, Meteop,
POES, ACE, SOHO, PAMELA) u HEHUTpOHHBIMH MOHHMTOpPaMH, TPUBEACHBI CBEIACHUS 00
MCTOYHUKAX YACTHUI[ U O CBSI3aHHOM C JaHHBIM COOBITHEM 3JIEKTPOMAarHUTHOM M3iIydeHuu. J{is
KaXJ0ro COOBITHSI MPHUBEACH WHTETPAIbHBII SHEPreTHUEeCKH CIEKTp 3aperuCTPUPOBAHHBIX
MIPOTOHOB B MaKCHMyME€ BPEMEHHOro mpoduis IOTOKa IPOTOHOB, OO30pHBIE Tpaduku
PEHTTEHOBCKOTO H3JIY4YCHHsI, IOTOKOB AJIIEKTPOHOB M MPOTOHOB, CKOPOCTU COJHEYHOT'O BETPA,
HAMpPsDKEHHOCTH  MEXKIJIAHETHOTO MAarHUTHOTO moist W Dst-Bapuanuii B OKOJI03€MHOM

KOCMHYECKOM IpocTpancTse (puc. 4.2).

Evees NI 1S - (9IL1NS ™ Tiane profiles of proton uxes i the evest 20130815

Spacerafts af posat L1: ACE + SOHO (> £ MeY) and SOHO

ACE SIS + SOI0 (50 MeV ), Fivest 2011.05,15

i A Eareh catelltes n grostassonsty ocbir, R « 6.6 Re: GOES sad Electro

GOES. Eve

Larch satellices in petar orbir, K = $05-1000 kin: Meteor and POES

Mekor. Event 013.05.15

Integral spectrum of protors. Event 201305.15

1000 !

100
i T

Jp. tenf s 50
3

01 1 0 0 '
Energy of protons, MeV/

Pucynok 4.2 — HaGop gaHHBIX AJ1s1 04HOT0 coObITUA M3 KaTasora coJiHeYHbIX NPOTOHHBIX
coObITHH 24 NUKJIA COJTHEYHOH AKTHBHOCTH

B MIJ mo C3® ocymecrieHa noaroroBka Karamora k myOiuKanuu Ha caiTe,
BBIMOJIHEHO TEXHUYECKOE PEeNaKTUPOBAHHE JAaHHBIX U TI'padUKOB, BKIIOUYEHbl MHTEPAKTHUBHBIC
cchUIkM BHYTpH Karanora Ha Kaxkqoe coObITHE, Ha BHEIIHUE CAWThl C JOIMOJHUTEIbHBIMU
JAHHBIMU M Ha OuOnuorpauueckue MCTOYHUKH B cHUCKE JuTeparypbl. C KaKIoH CTpaHUIIbI

KaTaJiora MOXHO BCPHYTLCA IO CCBUIKE K COACPIKAHUIO UJIN K CIIUCKY COOBITHI roaa. Karamor B
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PYCCKOA3ZBITYHOM u AHTJIOA3BIYHOM BapuaHTax pPasMCIICH Ha calTe

http://www.wdcb.ru/stp/data/SPE/Catalog SPE 24 cycle SA.ru.pdf.

B pamkax npoekTa «CoxpaHeHHe HCTOPHYECKUX JAHHBIX) IEPEBEICHBI B 3JICKTPOHHBIIH
Bun (popmar PDF) naHHBle 110 HECKONBKHM pa3jeiaM HaOIOJCHHN: BEPTHKAIbLHOE
30HAMpOBaHue HoHOChephI (10 4 cTaHIMsIM), aTMOC(EPHBIC PATUOIIOMEXH M PaJUOHAOIIOICHHSI
MeTeopHOU akTUBHOCTH (Tabn. 4.1) m cOopuHuku «KocMuuyeckue MaHHBIE» C Pe3ylbTaTaMu
HaOII0/IeHUH re0pU3NYECKUX SABJICHUH, CBA3aHHBIX C JIEKTPUUYECKUM U MAarHUTHBIM COCTOSIHUEM
BepxHUX cioeB atMocdepsl. Beero B 2022 romy orckanupoBano 43 000 mucroB dopmata A3

OyMa)KHBIX IOKYMEHTOB.

Tabmuua 4.1 — [lepeyeHb cTaHIMA, JAHHBIE KOTOPBIX IEPEBEICHBI C OYMa)KHOTO HOCHTEIIS

B BHGKTpOHHHﬁ BUJ 3a YKa3aHHBIC I'OAbI I1IO ABYM BUAM Ha6J'IIOI[eHHﬁ

ATtMocdepHbIe paguonoMexu PannonadJ/ironeHusi MeTEOPHOIl aKTUBHOCTH
Ha3zBanue crannuu T'oawl Ha3Banue cranmuu I'oawl
Anma-Ara 1962-1965 Amrxaban 1957-1959
Aurxaban 1959-1962 Kazans 1957-1959
MockBa 1959-1962 Kues 1958-1959
MypmaHcK 1960-1963 Opnecca 1957-1959
CBepamoBCK 1959-1965 Cumdeporionb 1957-1959
Cumopepormons 1958-1965 Tomck 1958-1959
Tudmuc 1960-1964 XabapoBck 1958-1959
XabapoBck 1958-1965

HepeBeHeHIﬂ B 3J'ICKTpOHHI)II\/'I BHUJ Ta6J'H/IHI>I, coacpiKamre OnpeaAciICHUA r€OMAarHuTHOroO
K-wunpaexca v cBeleHHsI 0 MarHUTHBIX OYypsiX, MOJMy4yeHHbIE B oOcepBaTtopun «Oneccay 3a mepuos

2000-20009 rr. (http://www.wdcb.ru/stp/geomag/geomagn K C ind.ru.html).

B MII no ¢usuke tBepaoii 3eman (ML no ®T3) B pasgene «CelicMonorus»
peryisipHo MyOJMKOBaIUCh Ha caiiTe B CBOOOJHOM JocTyne AaHHble «CelcMOI0ruueckoro

oromrerens»  http://www.wdch.ru/sep/seismology/bul OBN.ru.html u «Ceilicmomorudaeckoro

kaTanoray» http://www.wdcb.ru/sep/seismology/cat OBN.ru.html, mocrynarommue exenexagHo 13

OUILL EI'C PAH (http://www.ceme.gsras.ru/new/ssd_news.htm). OmnyOnukoBaHbl JaHHBIE 3a

nepuon ¢ XII.2020 roma mo XII.2021 ropa. /laHHBIMH 3a 3TOT MEPHOJ IOMOJHEHBI KaTalor
3eMJIETPSICEHUI M KaTalor MeXaHu3MoB odaroB, ¢opmupyembsie B ML/l no T3 Ha ocHOBe
uHpopmainu u3 «CelcMOoIIOTHuecKoro OrosuteTeHs». JlonomHeHsl JaHHbIMU 3a iepuos ¢ 2015 no
2018 rr. u3 exeroguunkoB «3emiueTpscenus CeBepHoit EBpasun» u «3emunerpscenus Poccum»
KaTaJoru 3eMJIETPSICCHUN CEHCMHYECKUX PEruoHoB «Skytus», «Ceepo-BocTtok Poccumy,

«KamuaTtka n Komangopckue octpoBay, «ApkTuka» u «Boctouno-EBpomneiickas mimatdopmay B
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tekctoBoM ¢opmare (B komax ASCII). B TexcroBom Qopmare cHOpMHpPOBAHBI KaTaJOTH
3emiieTpsicenuii Ha Teppuropun Kapenuu, bemoro mops u Apxanrenbckoit oomactu (1995-2013),
bantuiickoro mmra (1987-2013), apxumnenara [nun6epren (2010-2018), benopyccun
(2006-2015) u Ypana (1999-2015) no nanubiM u3 exerogHukoB «3emerpscenus B8 CCCPy,
«3emnerpscenus CesepHoil EBpasumn» u «3emierpsicenust Poccumm».

B paznene «Apkruka. CeilicMo10rH4ecKHe JaHHbIE)» TEMaTHYECKOro cailTa «ApPKTHKA —
AmnTapkTuka. ['eopusnyeckue nanueie» onyoaukoBan «O0beAMHEHHBIN KaTaIOT 3eMJIETPSICEHUN
BOCTOYHOTO cekTopa ApkTuueckoi 30HbI POy (puc. 4.3), noarorosiennsiii B 'l PAH rpynnoit

aBTopoB [Gvishiani et al., 2022] (http://www.wdcb.ru/arctic_antarctic/arctic_seism.ru.html).

leogpusuyeckuu ueHmp Poccuucxou axkadeMuu HayK
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CelcMonoru4yeckue AaHHble

Katanor 3eMneTpAceHUi BOCTOYHOIO CEKTOpa APKTHYECKOH 30HbI Poccuiickon ®efepauun

Karanor npeactasnaeT coGoi 00beAHEHNE AAHHBIX O 3EMNETPACEHNUAX W3 PEMMOHANLHLIX KAaTanoros

Eautoit Feoduanyeckoit crysxbe Poccuitckon akagemuu Hayx (OMLL EMC PAH) (Akytua, Cesepo-socTox Poccuu w
KamuaTtka) v 4aHHbX MeXayHapogHoro ceicMonoritieckoro ueHTpa ISC Bulletin Ha TeppuTopus,

OrpaHu4eHHon koopanHaTamu: 60°N, 100°E; 77°N, 100°E; 77°N, 165°W; 57.5°N, 165°W; 57.5°N, 138°E; 60°N, 138°E.

Katanor cogepxut uxdopmauuio o 23 254 ceicmuyeckux cobuiTuax 3a nepuog 1962-2020 rr.

O6beguHeHne KaTanoros NPOSOAKNOCh N0 ABTOPCKOW METOAMKE, N3NOKEHHON B CTaThe

"Nearest neighbor method for discriminating aftershocks and duplicates when merging earthquake catalogs”
by Verebieva | A., Gvishiani A.D., Dzeboev B.A., Dzeranov B.V., Barykina Yu.V_, Antipova A.O.

Frontiers in Earth Science. 2022. Vol. 10. DOI: 10.3389/feart.2022.820277.

MoapoGHOE ONUCaHKE KAaTanora SEMNETPACEHNIA BOCTOYHOTO CEKTOPa APKTUHECKOH 30HE! Poccuitckoi Geaepayum
Aado 8 cTatee "Integrated Earthquake Catalog of the Eastern Sector of the Russian Arctic”

by Gvishiani, A.D.; Vorobieva, |.A_; Shebalin, P.N.; Dzeboev, B.A_; Dzeranov, B.V; Skorkina, AA.

Appl. Sci. 2022, 12, 5010. https://doi.org/10.3390/app12105010.

RUS - » © ©® @
180 - e o 0 ©
Mm3 4 5 & 7

KapTa 3nu1UeHTPo. 3eMNETPACEHKI 0GBEAMHEHHOTO KaTanora BOCTOYHOro CEKTOPa
ApKTUueckod 3oHel Poccuiickol ®eaepauui

~ WOC for STP & WDC
URL:  Mitp.iwww. wach.u/arcc._antarctic/anctic_selsm.ru.himé : Pt foe SEP
4 ‘ MILL W T
© MU N0 C39, MU no ST3, ML PAH, 1995-2022 %, { esu
e WORLD DATA SYSTERM
ML 1o conKeyro-3EMRaR hasioe MU no usixe Te2pa0R 3eMni Reguiar Members

re3datasm re3datasn
htto:Adoi.ora/10.17616/R3DC7Z nttocidol.on10.17616/R38P52

Pucynok 4.3 — UnTepHeT-cTpannua pasaena «ApkTuka. CelicMo10ru4ecKkue JaHHbIE» C

Karanorom semiierpsiceHuii BOCTOYHOI0 CeKTOPa APKTH4YeCKOii 30HbI PD
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OObenuHeHHBIH KaTanor cocTarieH Ha ocHoBe karainoroB ®UIL] EI'C PAH nns peruonos
Axyrtus, CeBepo-Boctok Poccun n KamuaTtka u naHHbIX MeXTyHapOIHOTO CECMOIOrHYECKOI0
IEHTpa, CoAePKUT nHPpopMmaruio o 23 254 celicMuuecknx coObITUAX 3a nepuoa 1962-2020 rr.

Co3/1aH HOBBIM TeMaTHYECKUU pasnen «ApkTuka. I'eodusudeckue mossy», coaeprKaiinii
reosIoro-reo(hu3nyecKie JaHHble JUII BOCTOYHOM YacTh ApPKTHUECKOW 30HBI Poccuu, KOTOpbIE
MOTYT OBITh HCIIOJIB30BAHBI TPU H3YYCHHH CTPOCHHS JUTOCHEphl 3TOH TEeppUTOPUU

(http://www.wdcb.ru/arctic_antarctic/arctic_geoph.fields.ru.html). B pasmene mnpeacraBicHbI

OCHOBHBIC PEIYKIIMU IOJII CHJIBI TSDKECTH M CTPYKTYpa OCaJIOYHBIX OacceiiHOB, riiyOWHa 10
pazgena Moxo, HOBasi MOJENIb T'€OTEPMAIBHOTO TEIJIOBOTO IOTOKA HAa OCHOBE HWHBEPCHH
CCHCMHYECKNX M MArHUTHBIX JTAHHBIX M MOJIEIH CEHCMHYECKOH Tomorpaduu ApKTHYIECKOTO
peruoHa. B kaxaoM pasnene JaHbl ONKMCAHUS JIaHHBIX M HAIpPaBICHUH Treo(Hu3HuecKux
UCCIICIOBAaHMI, TJE€ OHHM MOTYT OBITh KCIIOJIb30BaHbl, YKa3aH CIIOCO0 TOCTPOCHHS U
XapaKTEPUCTHKH HOBOW MOJICNH, JaeTCs CPaBHEHUE C JIPYTMMH MOJCIISIMHU, COIPOBOXIAEMOE
rpaduuecKUMU N300paAKCHUSIMH.

3aBepiieHa paboTa ¢ UCTOPUUECKUMHU JaHHBIMH U3 «ATiaca 3emierpsicenuit B CCCP,
1911-1957 rr.» [Amaac..., 1962]. Atnac u [Ipunoxenue k Hemy B Buie Habopa u3 16 kapt
OITyOJIMKOBaHBI B TTOJTHOM oObemMe B dhopmate PDF Ha caiite

http://www.wdcb.ru/sep/seismology/atlas USSR.ru.html/.  Jlanaeie 0o  3emueTpsiceHUsX

nepeBeIeHBI B AIeKTpoHHYIO (hopmy B hopmate Excel (XLS). 151 BOCbMU CEMICMOAKTUBHBIX 30H,
IpEeCTaBICHHBIX B ATiace, co3AaHbl 0a3bl AaHHBIX. I KakJOW 30HBI oOecreueH JOCTYI K
Katayiory 3emierpsicenuii B Tpex ¢popmarax — PDF, XLS u TXT (ASCII), k TekcTy onucaHus u3
ATtnaca, kaptam u 6ubnuorpaduu. [lo kaTanoraMm MOCTpoeHb! KapThI-CXEMbI IPOCTPAHCTBEHHOTO
pacnpeneseHns AMUIEHTPOB B CEHCMOAKTUBHBIX 30HaX M pa3MELIEeHbl HA UHTEPHET-CTPaHUIIAX.
Bceero co3nano 67 ¢aitoB nanHbix, o0mmidi o0bem 106 M6. Ha puc. 4.4 na npumepe KaBkaza
NOKa3aH MOJHBIA HA0Op JaHHBIX M OMHMCAaHUM, MPEJCTAaBICHHBIM B 0a3e JaHHBIX A KaKIOoH
CEIICMOAaKTUBHOM 30HBL. OTHU 0a3bl JaHHBIX SBJISIOTCS PETPOCIEKTHBHBIM JOIMOJHEHUEM
KatajoroB 3emierpsiceHui, chopmupoBanHeix B MI[J mo DPT3 Ha OCHOBE €XETOTHUKOB
«3emnerpscenus B CCCP» n «3emnerpsacenus CesepHoil EBpazuny», HaunHaromuxcs ¢ 1962 r. n
npezcraBieHHbIX Ha caiite ML mo ®T3. s chopMUpPOBAHHBIX O 8 CEHCMOAKTUBHBIM 30HaM
06a3 nmaHHBIX nosyuyeHbl CBHIETENbCTBA O rocyiapcTBeHHOM peructpauuu Ne 2022623011 ot
22.11.2022 r., NoNe 2022623064 u 2022623065 ot 24.11.2022 1.; NeNe 2022623074, 2022623078
1 2022623079 ot 24.11.2022 1. m Ne 2022623176 ot 01.12.2022 .
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Pucynok 4.4 — HaGop naHHBIX U MH(OpMaLuK, IPeICTABJIEHHbIX B 0a3e JaHHBIX Ha
CTPAaHHUIIAX caliTa 1JIA ceiicMoakTHUBHOM 30HbI KaBka3za u e€ yacreii — FOro-Bocroka
Bouabsmoro Kaska3za u /[’kaBaxeTcKoro Haropbsi: (pparMeHThbl KATAJI0Ia 3eMJIeTPSICCHUI B

Tpex ¢opmarax, onMCcaAHUI 30HbI U ee YacTeil, 0ud1uorpaduu u KapThl 30HbI

B 2022 romy moxaroroBimeHsl omwucanus B crapgapte Crossref XML cxembr u

ocymectsneHa peructpanus B Crossref ¢ npucBoenuem DOI uetsipex 6a3 1 HaOOpOB JTaHHBIX,

KOTOPELIC OHY6J'II/IKOB3HI>I B «baze JAaHHBIX II0 HAyKaM O 3emie. CTpaHI/II_IBI OTKJIHWKaA OJId

3apEeTUCTPUPOBAHHBIX HAOOPOB MAHHBIX JOCTYMHBI Ha BeO-caiite LleHTpambHOTO perno3uTopus

ESDB http://esdb.wdcb.ru/.

Knust,

4.2 Pazeutne IO ORBUS, aganTtanusi HOBBLIX JaHHBIX MO HaykaM o 3emJjie
CO31aHHe TEMATHYECKMX AHMMAIMOHHBIX CJIAHI0B VISl BU3yaJIU3allui HA HU(POBOM
JAeMOHCTPAIIMOHHOM  KOMILIeKce ¢0 cdepudyeckum IkpaHoMm. Peanuzauus
TeXHOJIOTHIl 10N0JIHeHHO# peajibHocTH Ha 0aze IO ORBUS c¢ ucnojb3oBaHuem

TeXHOJIOTUil cepruecKoil BU3yaIn3aluu

Ha ceroansmnuii neHp B pamkax mapaaurm «Digital Earth» u «True-3D» [Buchroithner,

2013] axTUBHO pa3BUBACTCS COBOKYIMHOCTh TEXHOJIOTMH T€OBU3yalU3alil 1o

HaIpaBJICHUsM anmapaTHO-TIPOrPAMMHBIX KOMIUIEKCOB co cdepuueckum skpanoMm (AIIK CD),
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BUPTYAJIIbHBIX TJI00YCOB W pacmupeHHoi peampHocTH (aHrin. Extended Reality, a66p. XR),
0000111aeMBIX TPYIIION HCCIIe0BATENeH KaK HHTepaKkTUBHBIE cheprudeckue pusyanuzanuu (MCB)
[Presnyakov et al., 2020; 2021]. IlepeunciieHHble TEXHOJIOTMH IIO3BOJIIOT H30€KaTh
OJIHOPAKYPCHOCTh M OJHOMAIITaOHOCTH IJIAHAPHBIX KapT, M30aBUTHCA OT T'E€OMETPUUYECKUX
UCKKEHUH, mnpucymux o060l 2D kaprorpaduueckoil NpoeKuWH, a Takxke 00eclednuTh
€CTECTBEHHOCTh IPEJCTABJICHUS U B3aUMOACHCTBHUS.

B T'eodusuueckom nentpe PAH Hakormienbl Gombiiine o0beMBbl JaHHBIX MO HayKaM O
3emiie, a Takke cOOpaHbl BOCAMHO CTOPOHHUE OTKPBIThIE WCTOUYHUKH JAHHBIX, MO3BOJIAIONINE
CJICAUTB 32 INI00ATBHBIMH IPOCTPAHCTBEHHO-BPEMEHHBIMH IIpOIleccaMy U ABleHUsIMU. ExeronHo
HOBBIE MAaCCUBBI JAaHHBIX aaNTUPYIOTCS MOA GopMaT pa3padbaTeiBaeMOi aBTOPCKOH TIaTHOPMBI
HCB «ORBUS-PRO», o6beaunsitomeii B cedbe AITIK CO «ORBUS» nox ynpaBnenueM cemeiicTBa
OJIHOMMEHHOTro mporpammuoro obecredenus (I10), BeO-mpuiiokeHHE BUPTYAIbHBINH T100yC
«ORBUS Web», a Takke Ha CTaaud OKCIICPUMEHTAJIBHBIX HCCICIOBAHUN MOOMIBHOE
npuioxenne gonoidHeHHOW peanmbHOocTH «ORBUS AR». Kakmas xommoHeHTa 1u1aTopMbl
ABTOHOMHA M OTBEYAET 3a PELICHHE OTJAEIbHBIX 33Jay, IPU ITOM BCE OHM (PYHKIMOHUPYIOT Ha
0aze o0OIIel METOMOJOTHH, TPOrPaMMHOM apXUTEKTYyphl M MYJIbTUIUCIUILUIMHAPHONW Oa3bl
nanubix (BJI).

Cpenu pacTpoBbIx GopMaToOB OBLIT MPOBEACH aHAU3 BO3MOXHOCTEH popmata WebP (Web
Picture), peanusyromero anropuTMbl CXaTHsl C MOTepIMH M 0€3 IMOoTeph, a TakKke
MOJIEPXKUBAIOIIUN aHUMAIUIO W TIPO3pavyHOCTh. Cpenn BEKTOPHBIX PopMaTOB ObLT pacCMOTPEH
dopmat SVG, He sBustonuiics reopopmMaTom, HO MO3BONISIOMINUN UCTIOIH30BATh IIMPOKUH CIIEKTP

BU3YalIbHBIX 3()(PEKTOB.
Pa3Burtue cemeiicrea I10 ORBUS

Pa3paborana «IIporpamma Bu3yanu3anuu JaHHBIX Ha cdepuueckoM skpaHe OpOyc
(ORBUS) 3.0» (csuoemenvcmeo o eocpecucmpayuu npoepammer  IBM  Ne 2022683072
om 30.11.2022), npennasHaueHHas s co3gaHus U otoOpaxkenuss Ha AIIK CD (Metomom
oOparHoro npoeuupoBanusi) UCB muianeTrapHbIX JaHHBIX B BUJE ciaiioB (HuppoBoit Moaenu
TUTAHETapHBIX TpolieccoB). Tekymias Bepcus MPeACTaBiIsieT co00i MOAU(HUKAINIO MPOTpaMMbI
«ORBUS 2.0» B mnane:

o MOJIEPHU3AIIUN APXUTEKTYPbI OpraHU3aIlMy UCXOTHBIX JTaHHBIX (puc. 4.5);
. peanu3anuu TpaduUecKoro AUAJIOTOBOTO peXuMma uHTepderica s 100aBIeHUS

KapTorpauuecKkux CIIOEB, CO3/IaHUs U PEJaKTUPOBaHUS KapTOrpauuecKux HKOHOK U

HAJIMHKCEH, a Tak)Ke COMPOBOIUTEIRHOMN HHpopMaruu (puc. 4.6);

. MOJICP>KKH JIOTUPOBAHUS paObOTHI MPOTPaMMBI C COXpaHEHUEM B (aiii u ap.
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Pucynok 4.6 — OxHa 100aBJjieHHs CJI0€B H HACTPOIKH CTHJIS KapTorpaguyecKux HKOHOK

B nomonnenue paspaborana «lIporpamma 3arpy3ku gaHHBIX  ¢opmaroB kml»
(c6uoemenvcmso o eocpecucmpayuu npocpammor IBM Ne 2022683058 om 30.11.2022),
npeaHa3zHaueHHas 11t 00padotku gaHHbeIx [ UC-popmara KML (ab0p. ot anri. Keyhole Markup
Language) Ha ocHoBe 6ubnuotexu libkml. B nporpamme BbInosiHsI€TCS KOHBEPTALUS pe3yibTaTa
paboThl PYHKIMH MCKOMOW MPOrpaMMHON OMOJIIMOTEKH, ympoluaromias o0paboTKy aKkTyaabHBIX
dbopmatoB daitnoB Google Earth.

PazpaGoran mpoToTMm TPOrpaMMHOTO TPOAYKTa TOJA  pabodunM  Ha3BaHUEM
«ORBUS Oney, mnpencrapnsiommii MHTETPAITbHYI0 YHUMUIIUPOBAHHYIO Cpely pa3paboTKu
HanpasieHuii CB:

. ATIIK C3, dopmupyronmM BU3yaIn3aIiio METO0M 0OPaTHOTO MPOEITUPOBAHHS;
o BEO-TIPUIIOKEHUST BUPTYaJIbHBIHN TI100YC.
«ORBUS One» M0XXHO HHTEpIPETUPOBATh KAK MHOI'OOKOHHOE MPUJIOKEHUE — CUCTEMY

B3aMMOCBSI3aHHBIX CTpaHUI] Opay3epa, 0ToOpakaeMbIX Ha COOTBETCTBYIOIINX BUIEOYCTPOMCTBAX
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B pexume kuocka (puc. 4.7 u 4.8). PeHnepuHr crpaHuIl MPOUCXOAUT Ha 0a3e TEXHOJIOTUH

HTML5 u WebGL.

Pucynok 4.7 — ®opmupyembie B pesyibtare padorsl [0 «ORBUS One» uzodpa:kenus,
nepeJaIMecs Ha COOTBETCTBYIOIHE BUIEOYCTPOCTBA: chepudecKHil NPOEKIUMOHHbIN
JKpaH (cj1eBa CHHU3Y), CEHCOpPHAasi maHe b (ciieBa cBepxy) U 7KK naneasn (cnpaBa)

( EcTecTBenHMA CryTHIAK 3emAu.
He ceeTwrcs cama,

2 /MUIb OTPAXAET COAHEHBIA CBET.
Beeraa o6pauwena k 3emne OAHON M TOH Xe CTOPOHOR, TaK

: Kax 0Gpatuenie Jlynis BOKPYT 3emnn
¥ BPaUIEIME BOKDYT COBCTBEHHON OCH CHHXPOHMIMPOBAHO,

Avamerp: 3474 x
Macca 0012 M@
OB 002 ve
Naotmocts,: 5510 xrpe?
Nepuonspauienun: 27,3 areq
Nepuog. O6pawerus: 27,3 avein

Cpeariee pac,
CTORKMe OF Jen,
U 384 399
K

Pucynok 4.8 — AIIK C3 nox ynpasiaenuem nporpammbl «ORBUS One»

Baxxnoe pasnuune BHPTYaJbHBIX TJIOOYCOB M CEpHUUYECKUX 3KpaHOB 3aKIIFOYaeTcsl B
MeTogax otoOpakeHus 3D-mozeneit 00bEKTOB B MPUBSA3KE K MOBEPXHOCTHU reomapa: GpuHanpHas
CIIEHa BUPTYaJIbHOTO I100yca KOPPEKTHO pacTepU3yeTcsl Ha MaTpHIle IUIOCKOIO 3KpaHa, B TO
BpeMs Kak oToOpaxeHue 3D 00BEKTOB Ha CPEepUUEecKOM IKpaHe HEM30eKHO HCKaKaeTcs Mpu
CMEHE paKypca MPOCMOTpa BBHJY JIBYMEPHOCTH MOBEPXHOCTH mpoenupoBaHus. [lostomy mms
chepruecKkux 3KpaHOB KOJUIEKTMBOM aBTOPOB Ipejjaraercss nmepexoj]l K Oosiee MPOJBUHYTHIM
crioco0amM MOJIeIMpOBaHusl pacimupeHHol peansHocTH — «ORBUS AR». B Takom ciyudae
AIIK CD BocnpuHUMaeTcss KaK HCTUHHBIA OOBEKT (M3WYECKOrO0 MHUpA, T.e. JOCTYIMHBIN

Ha6J'I}O,I[aTeJ'I5IM BHC 3aBHCHMOCTH OT HaJIW4YHA BCIIOMOI'aTCIbHBIX YCTpOfICTB. Ha OKpaHE
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MOOMIJIBHOTO YCTPOMCTBA, IUIAHIIETHOTO KOMITBIOTEPa, 000PYIOBAaHHBIX KaMepoii, uiau AR-04KoB,
cepudecKuii caai JOMOIHACTCS AUHAMHUYHBIMU U peanucTHuabiMu 3D oOpasamu (puc. 4.9).
Pa6ota npoektupyemoro AR-nipuiiokeHusi BBICTPAUBAETCS 110 CIEAYIOIIEMY aITOPUTMY:

1. 3axBaT BUCONOTOKA C KAMEPhI YCTPOMCTBA;

2. AHau3 BUACOKAJAPOB HA KIIOYEBBIE TOYKH (COBOKYIMHOCTh KOTOPBIX COCTaBISIET TaK
Ha3biBaeMblli AR-Mapkep), OCHOBBIBaSICh Ha aJTOPUTMax KOMIIBIOTEPHOTO 3pEHUS M
MAaIIMHHOTO O0yUYeHUS;

3. I[Ipy wWx ycmemHOM pAacHO3HABAaHWMU BBIYHMCISETCS MaTpulla I[peoOpa3oBaHUH,
oTIpeNeNAonIas MmojiokeHne HalroarTens (kaMepsl), Oiaronapss ueMy BUpTyaiabHbINH 3D

00BEKT KOPPEKTHO MO3UITUOHUPYETCA B Kaape.

gz

Pucynok 4.9 — UCB «Koabua CatypHay, npeacTraBjieHHbIE IOCPEICTBOM
AIIK C3 «ORBUS»

CO3}IaHI/le H aJanTanusi HOBBIX JaHHBIX IO HAYKaM O 3emuie AJIsA HUCB

[MoaroroBnensl MaTepuaibl Ui 0a3bl CPEPHUYESCKUX BHU3YaIH3aUUH «ACTPOHOMHS.
[Tnanersr COMTHEYHOH CHCTEMBI», MPEeIHa3HAYCHHON ISl UCIIOJIb30BAHUS B Ka4eCTBE KOHTCHTA
NCB wu Brmouammed B cebs KOMIEKIHIO (aHUMHUPOBAHHBIX) KOCMO(DOTOCHUMKOB TUTAHET
Conneunoii cuctembl B mpoeknuu «Plate Carree» B COBOKYITHOCTH C CONPOBOJUTEILHBIMHU
Matepuanamu. KapTbl-(BUIE0)TeKCTyphl TUIAHET arperupoBaHbl U3 ceTeBbIX Xpanuiaum NASA
(a66p. ot anrn. National Aeronautics and Space Administration), JWST (a66p. ot anri. James
Webb Space Telescope), u nmporumi rpadudecKkyro Jo0padOTKy sl Hanbojee NeTaabHOTO, IPKOTO
U KOHTpacTHOro orobOpaxkenus mnaszepusiM UHD (ab6p. or amrm. Ultra High-Definition)
IPOEKTOPOM  Ha  c(pepuyeckoM  TPOEKIMOHHOM  JKpaHe  METOJOM  OOpaTHOTro

npoeuuposanus (puc. 4.10).
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Pucynok 4.10 — Ilpumepsl kapt miadetr FOnurepa, Mapca u Mepkypust
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[TpoBenen cOop, HayuHast BepuUKAIIS U SKCIIEPTHAS OILICHKAa MaTePHAJIOB I CO3/1aHUS
COINPOBOIUTENIbHBIX MaTepualioB-u300paxenuii (puc. 4.11), npenqHazHadeHHbIX IJI1 BBIBOJA Ha

COBPCMEHHBIC BBICOKOKAYCCTBCHHBIC H.IHpOKO(bOpMaTHHC OKpPaHbI.

TpetbA No yaanéHHoctk or ConHya nnaHeta CONHEYHOR CUCTeMbl.
HayuHbie AanHble yKalbiBalT Ha Y0, 4T0 3emnAa 06pa3osanaco M3
CONHENHOM TYMAHHOCTH OKONO 4,54 MNPA NET HA3aQ M BCKOpe nocne
37010 06pena Cooi eAUHCTBLHHbIA ECTECTBEHHBIR CYTHUK — STyHy.
030HOBbIR CNOM M MArHWTHOE NONE OCNABAAIOT BPERHYIO ANA MU3HW
CONHENYHYI0 PAAM3UMIO, TEM CaMBIM COXPAHAR YC/OBMA CYL|ECTBOBIHUA
JMU3HM Ha 3emne, NOABMBLIEACA NPUMEPHO 4,25 MAPA NeT Hasaa
(yenosex — OKONO 2,6 MNH NeT Ha3an).

Penved 3emnu ouvewb pazvoobpazew. Oxono 70,

AN3HETHI NOKPBLITO BOAOM. BLICONAMWER TONKOM NOBEPXHOC
ABNAETCA ropa Jsepect (8848 M HAQ yPOBHEM MOPA), 3 MY6OY
MapuaHcKan Bnaguua (10 994 m Noa yposHem MOpA).

Auamerp: 12 756 km
MnoTHocTs: 5510 Kr/m?
Macca: 5,98 * 1024 kr
06bém: 10,83 * 1011 km?
Mepuop spaweHmn: 23456m04,1c
MNepuop ob6pawieHnn: 365,26 aven
TeMneparypa Ha NOBEPXHOCTH: or -85 °C go +70° C

Cpeptee paccroanue ao ConHya: 1ae.

PCa CUNBHO W
NONAPHBIX LA

NOBEPXHOCTL NNAHETHI.

OTCyTCTBME MArHUTOCHEPBI M KPAMHE Pa3pAMEHHAR aTMochepa Ma
CNOCOBCTBYIOT NOAAEPMAHHIO WHIHA HA N oar a
NPeANONaraloT, 4TO PaHBLIE MNAHETB! BN HACNeHa M

MoTyxwhi BYAKaH ropa "ONMMN" BOIBHIIAETCA HA PEKOPAHYIO BHICOTY 26
KM OT OCHOB3HWA, WTO AENAET €r0 CaMOM BBLICOKOM rOPOM CONHENHOM
cHcTeMBI.

Y nnaxeTsl ecTs A8a CNyTHUKA: ©060C 1 [eim:

Auamerp: 6794 km
NnoTHocTs: 3930 kr/m?
Macca: 0,11 M @
06vém: 01s5vEP
Mepuog BpaweHua: 24437 P
Mepuop ob6pawiennna: 687 cyr @
TemnepaTtypa Ha NOBEPXHOCTH: or -153 po +35 °C

CpepaHee paccroanue ao ConHuya: 1,52 a.e.

Bropaa no pasmepam nnaHera B8 CONHEMHOM CUCTEME, WeCTas no
yAanénHocTk or CoNnHUa, ra3ossii MranT.

Y BCex ra3006pa3HbiX FMFAHTOB ECTb CHCTEMA KONeL, OAHAKO y CaTypHa
OHa CaMan 33METHAA.

AuddeperumanoHoe Bpawenvwe armocdepol CarypHa nopobHo
spawesmo armocdep IOnurepa u Bewepo, a Tawwe ConHua.
Boxpyr nnaWernl 06pawjaercA 83 M3BECTHBIX HA AAHHBIA MOMEHT
cnyTHUKA. Kpynuehwme cnythuku — Turaw, Mumac, 3uuenan, Tedun,
[MoHa, Pes u AneT — 6biNy OTKPLITH! 8 ewé e XVIIi 8., a 8 1980-1981 rr.
«Bosgkep-1» caenan pAA UX GOTOrPaduit B BLICOKOM PazpPeLICHUM.

Aunamerp: 120 000 km
NnoTHoCTS: 6900 Kr/m?
Macca: 950 M P
06bém: 7640V @
Mepuoa BpaweHma: 10440 M @
Nepuoa obpauwierunn: 29,46 r P
Cpeanee paccroanue ao ConnHuya: 9,58 a.e.

Pucynok 4.11 — ConpoBoauresibHble MaTepuaJbi-u3odpaxkennss UCB
«3emas», «Mapcey, «CatypH»
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s nerenn, cxem (puc. 4.12) u ukonok (puc. 4.13) NCB, BBIBOIUMBIX Ha CEHCOPHYIO

nanenb AIIK CD  (puc. 4.14),

HCITOJTHCHBI

MaHTuA

[a3006pa3Hbii

BOAOPOA Hugrun

BoAopoa

MeTtannuyeckui
Bogopog
-~

Hnarkun
Bogopoa

[@a3o0Ban
atMmocdepa

Boaa,
METaH,
EIVIVIZEDS

Anpo us3
coeguHEeHUN
KPEeMHUA n
MeTannos

AQHAJIOTUYHBIE IIPOLIEYPHI

coopa,

BepU(pUKaluu, rpapuueckoi Xy10KeCTBEHHON JAeTaIl3allii U BEKTOPU3ALUU B PSJIE CIIy4aeB.

MeTeopoug

MeTeoput

BHewHAA atMocdepa

Atmocdepa
(o6naka) bep

(Bogopog,
rennun, MeTaH)

MaHTuUA
(Boaa,
aMMUaK,
METaHOBbIN
nea)

CUNUKaTHO-Xene3Ho-
HUKesnesoe Aapo

la3oBan atMochepa

Hugkui Bogopog u renvin,
nepexogALLnn B ra3oByto
atMmocdepy

Teépgoe
CUNUKaTHOe AJpo

MeTtannuyeckun
BOA4OPOA U renni

Pucynok 4.12 — Jlerenan! niau cxembl HCB
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Pucynok 4.13 — Uxonkun UCB

Mosc acTeponaos, OTAEHHI-OLL\Mﬁ naaHeTbl 3eMHOMN rpynnbi OT NMJiaHeT — ra3oBbiX rTMraHToOB

MeTeopoug

Actepomg

kN .

& /
Meteoput KHomera

CKPbITh
NOAPOBHOCTH

Pucynok 4.14 — ®opmupyemoe B pesyibrarte padotsl [10 «ORBUS Touch» nzoépaikenne,
nepeaamieecss HA CCHCOPHYIO NaHeJb. Jlerenaa orodpaxaercs cjieBa cBepxy, NPeBbIO
CONPOBOJUTEIBHOT0 MaTepHaa-u300pakeHns — CJIeBa CHU3Y, MKOHKH NocJeayomeil n
npensiaymeit UCB — cnpaBa
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4.3 PazpuTHe aaroputmuueckoii 6a3nl merona FCAZ nusi pacnmo3HaBaHMsI MecCT

BO3MO’KHOI'O BOBHUKHOBCHUSA 3eMJIeTpﬂceHI/II7[

B pamkax JluckperHoro maremarnueckoro ananmsa (JJMA), opuruHaIbHOTO MOIX0/a K
aQHAJIW3Y JIaHHBIX, HCIOJB3YIOIIEr0 HEYETKYH0 MaTeMaTHMKy U  HEUYeTKYI JIOTHKY,
pa3pabaTbIBalOTCSI METOJbI, Tak Ha3biBaemoiu, DPS-kiacrepuzanuu [Agayan et al., 2022].
DPS-kmacrepu3anusi akTuBHO U 3()pPEKTUBHO TPUMEHSETCS BO MHOTHX T'€0JIOTO-Te0(PU3NISCKUX
UCCIICIOBAHMSIX: aHAM3€ CEHCMUYECKMX KaTaJOroB, MOMCKE CHUTHAJIOB Ha Te0(U3HUECKUX
3amucsax, B TMpoOjemMe 3aXOpOHEHUS PATUOAKTHBHBIX OTX0M0B u JAp. OHa sBisercs
anropuTMudeckuM siipom crucremHoro meroga FCAZ (Formalized Clustering And Zoning),
IPEIHA3HAYEHHOTO JUIsl BBIIIOJHEHUS DPACIIO3HABAaHUS MECT BO3MOYKHOTO BO3HUKHOBEHUS
semierpscenuii [Dzeboev et al., 2021].

B 2022 rony Obuid mpoaofiKEHBbI aBTOPCKHUE WCCIENOBaHUS, HANpPABICHHBIE HA MOUCK
pellleHus 3aJa41 OTNpe/IesIeHUs] MOTEHIUATbHO BEICOKOCEHCMHUYHBIX pailoHoB. OHU, B YaCTHOCTH,
ObLIM TOCBAILUEHBl PAa3sBUTHUI0 MAaTEMaTHMYECKOIo ammnapaTta M alropuTMHYECKOMl 0a3bl
metona FCAZ. Panee FCAZ mpencraBiasui co0oil  mocieoBaTebHOE IMPUMEHEHHE JBYX
MaTeMaTHUYeCKUX OJIOKOB: ajNropuTM KiacTepusanuu (Tomosoruyeckoil ¢unprpanun) DPS u
anroputm E?XT, oTBewaromuii 3a ckaHupyeMocTh DPS-KI1acTepoB HpH MOCTPOSHUH HA X OCHOBE
IUIOCKUX 30H BHYTPU KOTOPBIX MOT'YT BO3HHMKAaTh CHJIbHBIE 3emieTpsceHus. B 2022 rony B
ctpykrype FCAZ pa3zpaboTaH HOBBIM MaTeMaTH4YeCKHM OJIOK — anropuT™m Int, mpuMeHseMbId
onanoBpeMenHo ¢ E°XT u oTBeuaromuii yke 3a cBsisHocTh DPS-knacTepo.

Ha 0aze cymiecTBeHHO pa3BUTOr0 MaTeMaTHueckoro anmnapara meroaa FCAZ noctpoeHsl
HOBBIC 30HBI BO3MOYKHOT'O BO3HHMKHOBEHUS 3emiieTpsiceruii ¢ M > 6,5 B Kanudopuuu (puc. 4.15).
OtnmuuutenbHOl ocoOeHHOcThi0O HOBOoro FCAZ-pacrno3HaBaHusl SIBISieTCSl OOBbEIUHEHHE B
KPYITHBIE €IMHbIE CBSI3aHHbIE TIOTEHIIMAIbHO BBICOKOCEHCMUYHBIE 30HBI psijia 60osiee MEJIKUX 30H,

PacCIoJIOKCHHBIX Ha CPAaBHUTCIIBHO HEOO0IBIIOM PacCCTOSAHNU APYT OT Apyra.
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Pucynok 4.15 — HoBbie FCAZ-30HbI BO3M0KHOT0 BO3HMKHOBEHHS 3eMJIeTPSICEHUH €
M > 6,5 B Kanudopuuu u 3nuneHTpbl 3emiaeTpsicenuii ¢ M > 6,5

4.4 Ouenka >(p¢eKTHBHOCTH HCNOJb30BAHUS AHAJIUTHKM bBoJblIMX JaHHBIX B

3aavde pacnpeaecjeHHOro XpaHeHus FGO(l)HSl/I‘leCKI/IX JAHHBbIX

B 2022 rony 6bu11 IpoJ0KEHBI UCCIIEIOBAHUS, HAIIPaBJICHHbIE HA BHEAPEHUE AaHATUTUKU
Bonbmmx naHHbIX B reopU3uKy U CMEXHBIE HAaIlpaBIieHHs HayK 0 3emiie. B yacTHOCTH, TpoBeieHa
omeHka A(Q(GEKTUBHOCTH  WCIOJB30BAaHUS  AHATUTHKH  bBONBIIMX JAaHHBIX B 3ajade
pacripesielIeHHOro XpaHeHHs reodpusnueckux naHHbIX. Ha ocHoBe pasBepHyroro B I'Ll PAH
KJIacTepa pacnpeeNeHHbIX BBIYMCICHUNH U TECTUPOBAHUs ero paboThl ¢ 0a30i aHATUTHUYECKOTO
LIEHTpa FEOMarHUTHHIX JaHHbIX MexpernonansHoro cermentra MHTEPMAT'HET Obuia noka3ana
BO3MOYKHOCTh IIPUMEHEHHs CBOOOJHO paclpoCTPaHAEMOro IPOrpaMMHOIO oOecleYeHus

Apache Hadoop as1st pabotel ¢ BonbuiMu JaHHBIMU B Te0(U3UKeE.

4.5 Aktyaau3anus 0a3pl JaHHBIX CIOYTHHKOBON ajabTuMeTpun. HccienoBanue
0COOEHHOCTEH THIPOJIOTHYEeCKOro pexnMa OxoTckoro u SImoHCKOro Mopei Mo

JAHHbIM CHYTHHKOBOﬁ AJIbTUMETPUHA

B 2022 romy ocymiecTBieHa 3amuch JaHHBIX CcyTHUKOB Jason-3 m SARAL/AltiKa B
ucxomHoM (opmare u mepedopmarupoBanue B ¢opmar MaTerpmpoBanHHOW basel JlaHHBIX
CrnyraukoBoit Anptumerpun (MBJICA). ns dopmupoBanus bas3pl naHHBIX ¢ callTOB ObLTH

OKCIIOPTUPOBAHBI U 3aapXUBUPOBAHBI JAHHBIC CITYTHUKOB: OKOHYATCJIbHBIC JAHHBIC (Geophysical
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Data Records — GDR) u nannbie o ¢popme oTpaxkeHHoro ummyibca (Sensory Geophysical Data
Record — SGDR). Kpome stux manusix MBJICA Obuia momosiHeHa JaHHBIMH U3 Oa3bl Radar
Altimeter Database System (RADS) cnyraukoB  (http://rads.tudelft.nl/rads/status.shtml)

Jlenb(dcKoro TeXHOIOrH4ecKoro ynupepcurera. O0umii 00beM JaHHBIX B apXUBUPOBAHHOM BUJIE
cocraBui 6osiee 39 TOauT.

AHanu3 BpeMEHHON M3MEHYMBOCTU ypoBHS OXOTCKOTo M SIMOHCKOro MOpel MpOBOAMIICS
COIVIACHO METOJAMKE MOHUTOPMHra M3MEHYMBOCTH YPOBHS IO JaHHBIM CIyTHUKOBOH
aTbTUMETPHH, pa3padoTanHoi B ['eopusznueckom nenrpe PAH. B kauecTBe MCXOIHBIX JaHHBIX
ucnonp3oBanace wHpopMmarmsa co craytHukoB TOPEX/Poseidon u Jason-1/2/3. TouHocTh
U3MEpPEHUs] BBICOTHl CIIyTHHUKAa HAJ MOPCKOM TOBEPXHOCTBIO JUId 3TUX MpOrpamm
cocraBiser 1,7cM, a pacuer camMOH  BBICOTBI  MOpSi ~ OTHOCHTEIBHO  OTCYETHOTO
ammnconsa —4,2 cM W ABISETCSs HawIydlled [0 CPaBHEHUIO C JAPYTMMHU IporpaMMaMu
QIBTUMETPUUECKUX U3MEPEHUH.

PacrnionoxxeHre BOCXOASIIIMX W HUCXOJAALIUX TPEKOB (BHYTpH Kaxaoro 10-cyrouHoro
MU30MapIIPYTHOTO IHMKJIA) 10 akBaTopuHu OXOTCKOro U SMOHCKOTo Mopei HanboJiee ONTUMAIIBHO,
YTO MO3BOJSET AaHAIM3MPOBATh M3MEHYMBOCTb YPOBHS BJIOJIb TPEKOB C IMPOCTPAHCTBEHHBIM
ocpenHeHneM 5-6 kM. BpemenHo#l maciiTab moBTOpeHHs M3MepeHui Baosb Tpeka 9,916 cyTtok
(T.e. mpuMepHO 3 paza B MecsI] Wi 6 pa3 B Mecsl B TOUKaxX MEepeceueHus TPEKOB) Haubosee
IpUeMJIEM NIl UCCIIEA0BAHNS CUHONTUYECKON U CE30HHONW M3MEHYMBOCTH YPOBHSI BHYTPEHHUX
Mopeii, KOTopsIMU sBISIIOTCS 00a Mops. Jlanuele cnytHuka TOPEX/Poseidon mpencraBistor
caMblil JUIMHHBIM BPEMEHHOW psii M3MepeHuil aHomanuil ypoBHS Mops (ceHTs0pp 1992 r. —
asryct 2002 r. wim 001-364 1MKI) C BO3MOXXHOCTBIO JIOTIOJNHEHHS psjaa JaHHBIMH Jason-1
(aBryct 2002 1. — sHBapp 2009 1. wim 001-260 mwmki), manaeiMu Jason-2 (aBryct 2008 r. —
okTs10pb 2016 1. mim 000-303 nwmkn) m naHebiMH Jason-3 (¢espanb 2008 r. — mait 2022 .
v 000-225 1uKIT) Mo OJHUM U T€M Ke TPeKaMm.

Me:xronoBasi ”3BMEHYUBOCTh YpOBHS OXOTCKOIO MOpS B LI€JIOM HMEET MOJI0KHUTEIbHYIO
TEHJICHIIHIO K POCTY cO cKopocThio - 2,1 £ 0,4 MM/Tog (puc. 4.16), XOTS 110 MPOCTPAHCTBY OHA HE
onHopoxana (puc. 4.17). B paitone oro-octounoit yactu Kypunbckoit KOTIIOBUHBI HA0IIOAaeTCs
cKopocTh pocta Oomee + 3,0 Mm/ron. AHalOrMyHAash CKOPOCTh MMOABEMa HAOMIOIAeTCs OT
M. EnuzaBets! (0-B Caxanun) no uzobare 130 M B HampaBienuu xp. JLKyrmkyp. MakcumanbHbIN
POCT YpOBHSI JIOKaJIM30BaH B paiioHe toro-3amannee [llangapckux octpoBoB u B Efckoit rybe. B
3amuBe  IllemexoBa u B IlemxkeHckoil Ty0e  CKOpOCTh  IMOABEMAa  YPOBHS  He

npesbImaer + 2,25 Mm/ros.
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1 Equation Y = 2.089378941 * X - 4181.423264
o | Number of data points used = 1417
O = Average X =2008.4
~ ® 1 AverageY =14.8953
S Residual sum of squares = 903260
S 7| Regression sum of squares = 374741
~ - Coef of determination, R-squared = 0.293224
> 1 Residual mean square, sigma-hat-sq'd = 638.346
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Pucynok 4.16 — MesxkrogoBasi ©3BMeH4YUBOCTb YPOBHS OX0TCKOro MOps 10 JaHHBIM
aabTHMeTpuYecknx n3mepenuii cnyrankoB TOPEX/Poseidon u Jason-1/2/3
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PucyHnok 4.17 — IIpocTpaHcTBeHHasi HEOTHOPOAHOCTb MEKI'010BOii H3MEHYHUBOCTH YPOBHSH
Oxorckoro u SINOHCKOro Mopeii Mo TaHHBIM AJIbTUMETPUYECKUX U3MePEeHUll CIIYTHUKOB
TOPEX/Poseidon u Jason-1/2/3 3a mepuoa 1993-2021 rr.
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s SImoHcKOoro Mopst oOIasi TEHACHIMS MEXKTOJ0BOM M3MEHUMBOCTH YPOBHS TaKke
HOJIOKHUTEIbHAA — OH pacTeT co ckopocTthio + 3,4+ 0,7 mm/ron (puc. 4.18). B Tarapckom
MIPOJIMBE M TIPoJIuBe Jlamepys3a ypoBeHb PacTeT CO CKOPOCThIO Oojiee + 2,75 MM/TO U Yy F0’)KHOTO
no0epesxbs 0-Ba XOHCIO Mexay 0-BoM Cajno u n-oBoMm Hato, a Takxke y BOCTOYHOTO OOEPEkKbs
Peciyomuku ~ Kopes  HaOmiomaroTcss ~ MakCHMalbHBIE  CKOPOCTH — TOJIbEMa  YPOBHS

ooiee + 4,5 MmMm/ToI.

O© 1 EquationY =3.123871859 * X - 6247.852195
8 ~1 Number of data points used = 1416
] Average X = 2008.42

—~ J Average Y =26.1999
e o + Residual sum of squares = 1.81371E+006
O O - Regression sum of squares = 837919
> AN 4 Coef of determination, R-squared = 0.316001
< 7 Residual mean square, sigma-hat-sq'd = 1282.68
E o A
O O =
c — -
< ]
g ]
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Pucynok 4.18 — Me:xxronosasi ©3MeH4YHBOCTh YPOBHS SINOHCKOI0 MOps 1O JaHHBIM
agbTUMeTprYeckux u3mepenuii cnyrankoB TOPEX/Poseidon u Jason-1/2/3

4.6 PazButne unppacrpykrypsl 'MC nisi npeacTaBjieHHsi U aHAJHM32 JAHHBIX MO
HayKaMm o 3emuie

Oo0mas xapakrepucruka nagpacrpykrypsl 'UC I'll PAH

I'MC-undpacrpykrypa, pazsuaemass B I'Ll PAH, ocHoBaHa Ha CTaHIapTHOM KIJIMEHT-
CEPBEPHOM IMOJXOJE€ M COCTOUT M3 TpeX KiroueBblx cermMeHToB [Conosves u op., 2018al:
B/I-cepBepa myis pa3MmenieHus reonpocTpaHCTBEHHbIX daHHbIX, [ IC-cepBepa st pa3MenieHus
KapTorpauuecKux CEpBUCOB M CEPBHCOB TIe000pabOTKM M BeO-cepBepa Ui pa3MELIeHHS
CEeTEBbIX KJIMEHTCKUX MpUIoKeHUH. Takol moaxo[ siBiseTcsi THOKUM, yIOOHBIM B YIPABICHUN U
XOpOILIO MacHITA0UPYEMBIM.

baza reompocTpaHCTBEHHBIX JaHHBIX BKJIoyaeT B cebs Oonee 200 1udpoBbIX
KapTorpaguueckux CIJIOeB, pacrnpeaeieHHbX Mo 20 TeMaTHYeCKUM KaTeropusM, a Takke
OTJeNbHbIE HAOOpHl  ClOeB, CQOPMHUPOBAHHBIE B paMKax BBIMOJHEHHS MPOTrpaMM
dbynnamenTanbHbIx uccnenosanuit [Ipesnanyma PAH u rpantoB PH®. Kaprorpaduueckue ciou
obbenuHenbl u onyonukoBanbl Ha ['MIC-cepBepe B cranmapTHOM (opMmare KapTorpaduuecKux
CepBUCOB, JOCTYH K KOTOPBIM OCYHIECTBISICTCS IOCPEICTBOM IPOTOKOJIOB OOMEHa

Kaprorpadguueckoir uHpopmarmeir, momnepxkuBaemMbix OGC. Takum o0pa3zom, obecrieueHa
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BO3MOXKHOCTh ~ HEMOCPEACTBEHHOTO  oOpamieHus K  KaprorpaguyeckuM  CcepBHUCaM ¢
UCIOJIb30BaHUEM crieruanusupoBantoro I10.

JUis  B3aMMOJEHCTBHSI TOJb30BaTENl C OMYOJMKOBAaHHBIMM  KapTorpaduyecKuMu
cepBucaMu 0e€3 HUCHONBb30BaHUS crnenuanusupoBanHoro [IO  pa3BepHYTBI T'eONMOPTAIBI,
obecrieunBaromue >PQPEKTHBHOE UCIOJIB30BAaHUE M aHAIM3 MNPOCTPAHCTBEHHBIX JAHHBIX,
MOJIYYEHHBIX B pe3yJibTaTe HaydHbIX M3bIckaHui. B 2022 romxy pabotsl B pamkax HUP Owuin
HalpaBJIeHbl Ha pELICHUE 3aJad HMHTErpallid HHCTPYMEHTOB reoo0paboTKM B (PyHKIMOHAI
KJIMEHTCKOT'O IIPWJIOKEHHS T€0IIOPTAJIA 110 OLIEHKE CEMCMUYECKOM OITaCHOCTH.

HNHTerpanusi HHCTpPYMEHTOB reo000padoTKku

JUis aHanu3a TeonpoCTPAHCTBEHHBIX JIAHHBIX, MPEICTABICHHBIX B BHJE PACTPOBBIX U
BEKTOPHBIX 00BekTOB, cpeactBamu [WC T1peOyroTcs cnenuaau3upoOBaHHbIE TEeMAaTHYECKHE
HMHCTPYMEHTBI T€000pabOTKH.

B pamkax texymeir HWP Oputa mpoBemena paboTa 1O HMHTETpAMHd  HECKOIBKUX
MHCTPYMEHTOB Tre000pabOTKH /Il KIMEHTCKOTO TPWJIOKEHHUS TIeomnoprana [0 OLIEHKe
celicMuueckoil onacHocTu. IIpouecc MOoAroToBKM U MyONHMKALMKM MHCTPYMEHTOB BBIIOJHSUIICS B
nporpaMMHoii cpenie ArcGIS B HeckoabKko 3TanoB. McxoaHblil KOJ1 MHCTpYMEHTa OblLI HallMCaH Ha
BBICOKOYpOBHEBOM si3bike Python ¢ mpumenennem ['MC-opuentupoBannoii 6udmmoreku ArcPy.
3areM mporpaMma TECTUPOBAJIACh B KJIMEHTCKOM INPWIOKEHHMH ArcMap M BBIKJIaJbIBalach Ha
I'MC-cepBep B Buje cepBucHoro ¢aitna. Ha ¢uuambHOM 3Tame mpoucxojwia MyOnuKanus
porpaMMbl B BHUJAE MHCTPYMEHTa Teoo0pa0OTKM HA  TEMAaTUYECKUH  TreomopTal
[Conosves u op., 20186; Nikolov et al., 2015; Soloviev et al., 2016]. Ha puc. 4.19 npencraBiena

ob1mas 6J0K-cxema nporecca co3faanus U uarerpauuu B I'MC uHcTpymMeHTa reoo0paboTKy.

'd N\
WcxopHsiin kon
(Python)
_ l J
4 N
TecTvipoBaHWe Nporpammbl
(Arcmap)
(N _ J
_— - i —
N r A
Peanusauuns nHcTpyMeHTOB PaameLeHie
WHCTPYMeHTOB Ha T1C-
B pa3nuyHeIx MO MC cepBepe
J \_ (ArcGIS Server) J
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My6nvkauus UHCTPYMEHTOB
Ha reonoprane
(ArcGIS Web AppBuilder)
- J

Pucynok 4.19 — Cxema npouecca noarorTOBKH HHCTPYMEHTOB reo00padoTKu 1/
HHTerpaluy B KJIHEHTCKOe NPUJI0KeHHe reonoprajia
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HucTpymMeHTHl Te000paboTKy, nHTerpupoBanHbie B 2022 roay, panee ObLIH pa3paboTaHbl
cnenuanucrtamu 'Ll PAH B xone peanuzanuu npoekta PH® Ne 15-17-30020 «IIpumenenue
CHUCTEMHOI'0 aHajiu3a JJis OLUEHKH CEMCMHYECKOM OMacHOCTH B permoHax Poccum, BKIrOuas
Kaeka3 — Kpeim u Antaii — Casiabl — [Ipubaiikanee» B 2015-2017 rr. Paccmorpum moapoOHee
KaXIbIA U3 HUX.

Hucrpymentsl «J/luneamento» u «llepeceyennsi JHHEAMEHTOB» I03BOJISIOT
MOCTPOUTH IPOAOIbHBIE U MONEPEUHbIE MOPPOCTPYKTYpPHBIE TMHEAMEHThI, HAUMHASI OT KPYIHBIX,
IPaHUILl TOPHBIX CTpaH (JIMHEeaMeHTHI [-ro paHra), 3akaHuMBas HAUMEHBIIUMU, TPaHUIIaMU OJIOKOB
3eMHOM Kophl (JinHeameHTsl I1I-ro panra). B kauecTBe BXOAHOTrO €10 AAHHBIX JJIs1 IPOBEICHUS
aHaJIM3a UCHOJb3YEeTCS CJIOM pe3ylbTaTOB MOP(OCTPYKTYpHOro pailoHupoBanus. Takxke
MOJIb30BaTEIeM IPOU3BOAUTCS BHIOOpP pPEerroHa, Al KOTOPOro OyeT MPOoBe/IeH JaHHBIM aHAu3.
BaxHbIM yTOUHEHHEM SIBJISETCSA TO, YTO MHCTPYMEHTHI MOTYT IPOBOJUTH aHAJIU3 Pa3JIMYHBIX
PETMOHOB C TIOBBIIICHHOW CEWCMUYHOCThIO. Ha BBIXOJE€ HMHCTPYMEHT OTOOpaskaeT Bce
JMHEAMEHTHI M X TIEPECEUCHHUS, PEICTABICHHBIC B BLIOPAHHOM PETHUOHE.

HNucrpyment «FCAZ» (Formalized Clustering and Zoning) no3BosisieT NpOBECTH
pacno3HaBaHUE MECT BO3MOXXHOIO BO3HUKHOBEHMS 3€MJIETPSICEHUN IIyT€M BBIIOJIHEHUS
KJIACTEPHOTO aHaliM3a KaTajlora 3eMJIETPSICEHUHM Ha HccleayeMou Tepputopuu. B kauecTBe
00BEKTOB pacro3HaBaHMs JaHHBIH MHCTPYMEHT HCIIOJIb3YET SMULEHTPbI JOCTATOYHO CIIa0BIX
3eMJIETPSICEHUH, YTO B CBOIO OYepedb JaeT BO3MOKHOCTb Pa3BUBAaTh BO BPEMEHU pPE3YJbTaT
pacno3HaBaHUs paiioHOB, MO/IBEPIKEHHBIX CUJIbHBIM 3eMJIETPSICEHUSAM
[Fsuwuanu u op., 2016; Dzeboev et al., 2020]. Ha BXxox HHCTpyMEHTa TOMAIOTCS KaTajlord
3eMJIeTpsICCHU. B KauecTBe YTOYHSIONMIETO CJIOS JAHHBIX TAaKXKE BBIOMPACTCS PErvoH, s
KOTOpOTO MPOU3BOAATCS pacueTsl. Ha BbIX0je MHCTPYMEHT OTOOpa)xkaeT TeppUTOpHH, Harbosee
MO/IBEP’KEHHBIE BOSBHUKHOBEHUIO CUJIBHBIX 3€MJIETPSCEHMII.

HNHcTpyMeHT «INMUEHTPHI 3eMJIeTPSICeHMID» MO3BONISIET 0TOOpakaTh BCE AMHUIICHTPHI
3eMJICTPSICEHUI 11 BBIOPAHHOTO PErHOHA B 3aJaHHBIX TpaHUIAX 3HAYCHUN MarHuTya. B
KaueCTBE BXOJHBIX CJIOEB JIAHHBIX I pabOThl HMHCTPYMEHTa TOCTYIAT JIaHHbBIC
KaTuOpOBAaHHOTO KaTajora 3eMJIETPSICEHUH, a TakKe BBIOUpaeTCsl pEeruoH, A KOTOporo OynaeT
BBITIOJIHEH aHaJIN3. B KauecTBe yTOUHSIOUIET0 apaMeTpa MoJIb30BaTENEeM YKa3bIBAIOTCS 3HAUSHUS
MaKCUMaJIbHOM U MUHUMAJIBHOW MarHUTy/sl. Ha BBIXO7i€ MHCTPYMEHT BBIBOJAUT BCE AMHUIIEHTPHI
3eMJIETPSICEHUH I 3aJJaHHOTO PETHOHa, B Mpejiesax 3aJaHHOro quana3oHa MarHuTy/.

HNucrpyment  «Ilapamerpst  Byre» mno3BojsisieT  pacCUMTBIBaThL  HapaMeTphl
CPABUTALMOHHOTO TOJISI B OKPECTHOCTSIX 3aJJaHHBIX TOYEK HA OCHOBE aHaliv3a aHOManui byre.
['paBuTanmonnsle aHoManuu byre mnpeacTaBiasioTr co0Oil  pa3HOCTh HAOIIOJEHHOTO U

TCOPECTUUCCKOT'O noneun CHIJIbI TAXCCTH pu BBCIACHUHU COOTBETCTBYIOIIINX
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nomnpasok [Kaban et al., 2021]. B kauecTBe BXOAHBIX MapamMeTpoB sl PadOThl WHCTPYMEHTA
MOJAl0TC  JaHHbIE  PACCYMTAHHOTO  TPaBUTALMOHHOrO  moyis  aHomanuii  byre
(monmens EIGEN 6¢2), takxke cnoit mudpopoit momenu penbeda Boicor GEBCO wu cioit
MOpP(GOCTPYKTYPHOTO  paiOHHpOBaHUs (CIIOM €  MEpecedyeHUsIMH  MOP(POCTPYKTYPHBIX
nuHeaMeHTOB). [lonb30BaTeneM yKas3bIBaeTCs paanyc MOMCKA IMOTCHIUAIBHBIX aHOMalui (B
KHJIOMETpaXxX) U PEruoH noucka. Pe3ynbrarom paboThl HHCTPYMEHTA SBJISIOTCS 30HBI C PE3KUMU
JIOKQJIbHBIMU U3MEHEHUSIMH CTPYKTYPbI TPAaBUTAI[HOHHOT'O TOJISI.

Hucrpyment «Ilapamerpst WDMAM)» 103BOJISIET NPOBOAUTH aHAJIM3 MAarHUTHBIX
aHOMaJIn¥, Ha OCHOBE Mojenu MaruutHoro nois 3emummm WDMAM (World Digital Magnetic
Anomaly Map) [L{ugposas..., 2022]. B kadecTBe BXOAHBIX TaHHBIX I pPaOOTHI HHCTPYMEHTA
nojaercsi cCoOCTBEHHO U(poBas KapTa MarHUTHBIX aHoManuii mupa WDMAM version 2, Habop
TOUYEYHBIX JAaHHBIX I KOTOPHIX BBIYHMCISIOTCS 3HAYEHUS ITapaMeTpoB (CIOW C MepecedeHUus MU
MOp(OCTPYKTYPHBIX JIMHEAMEHTOB), a Takxke Cioi mudposoil moaenu penabeda Beicor GEBCO.
[Tonb3o0BareneM Takke yKa3blBa€TCsl paauyc MOMCKa MOTEHIUATbHBIX AHOMAINHN (B KUJIOMETPax)
U PEeTHOH Moucka. B pesynbTate paboThl MHCTpYMEHTA JIJIsl BRBIOPAHHOTO PerHoHa 0ToOpakaloTcs
30HBI C aHOMAJIbHBIMH U3MEHEHHUSIMA MarHUTHOTO TTOJIS.

WHTerpamusi HWHCTPYMEHTOB Te000pabOTKM TpeBpaliaeT TeomopTan IO  OIEHKE
celiCMUYeCKOll OMacHOCTH U3 CIIPABOYHO-aKaJeMUUYECKOI0 pecypca B MOJIHOLCHHBIH HHCTPYMEHT

aHajan3a CEUCMHYECKOMN I/IH(l)OpMaI_II/II/I U MO3BOJISICT IPOBOJAUTH CeliCMUYECKOoe paﬁOHHpOBaHI/Ie.
4.7 PenakuuoHHO-U31aTENbLCKAS J€ATEIbHOCTD

I'eopusnueckuit nentp PAH sBnsercs yupenurenem U M3AaTeraeM TpPeX OHIAMHOBBIX

xypHaioB — «Russian Journal of Earth Sciences» (http://rjes.wdcb.ru/), «Bectauk OtneneHust

Hayk o 3emie PAH» (http://onznews.wdcb.ru/) u cepuanbHOro SIEKTPOHHOTO W3JaHUS

«UccnenoBanus no reouHpopmaruke. Tpynsl 'Ll PAH» («Geoinformatics Research Papers.

Proceedings of the Geophysical Center RAS» (http://ebooks.wdch.ru/).

Kypnan «Russian Journal of Earth Sciences» (RJES) uznaercs ¢ 1998 rona. B xxypnane
MyOJIMKYIOTCSI OPUTHHAJIBHBIE CTaThU HA aHIJIMHCKOM $I3bIKE, MMOCBSIEHHbIE HanOoJiee BaXKHBIM
JOCTHKEHUSIM BO BCeX O0OJAaCTAX TeoJOoru, TeoU3MKu Hu TEeOXUMHH, B TOM 4YHCIIE
reonHGOpMaTuKH, 3KOJOTMUM U ¢Gu3MKu atMochepsl M okeaHa. [lyOnukanus pe3ynbTaToB
Hay4yHbIX HccaenoBaHuil B RJES sBnsercs He TONBKO MNPOCTBIM CHOCOOOM Hay4HBIX
KOMMYHHUKAIMH, HO ¥ BaXHEUIIIMM 3TalloM JOKYMEHTHUPOBAHUS HAayYHOI'O KOHTEHTA, a TaKxke
BHOCHUT 3HAUUTENIbHBINA BKJIAJl B pa3BUTHE HAYK O 3eMIIe.

['maBHas wenp XKypHajga — O3HAaKOMHUTh Hay4yHOE COOOIIECTBO ¢ HauboJjiee BaKHBIMHU

HAayYHBIMHU pE3yJbTaTaMH, MOJYyYECHHBIMU POCCHUMCKUMH yueHbIMHU. CTaThH, MpelCTaBisieMble
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WHOCTPAHHBIMU  YYEHBIMH WJIM  MEXJIYHapOJHBIMU  KOJUIEKTHUBAMH  aBTOPOB,  TaKXke
NPUBETCTBYIOTCS, B OCOOCHHOCTH ITyOJIMKAIMH, TOCBSILEHHBIE OOIIMM ITpodiieMaM HayK o 3eMiie.

I'maBubiM pemaktopom kypHana RIJIES ¢ 2017 roma saBnserca akagemuk PAH
AJl. I'Bummanu. B 2022 romy B cocTaBe peNakUMOHHOW KOJUIETMM >KypHaja MPOU3OILIN
CJICAYIOIINE U3MEHEHHS. 3aMECTUTENIEM TIIaBHOTO peaakTopa crai a.¢.-M.H. b.A. JI3e6oeB, psas
peIaKkTopoB MO HampasieHuio nonoiHuiu akagemuk PAH B.H. 3axapoB — rophoe nerno,
ynensl-koppecnonienTel PAH I1.H. [lle6anun — reodusuka, B.H. TatapuroB — reoskosorus u
B.1. borosiBnenckuii — HedrerazoBas reojorus u reodusmka, A.¢.-m.H. H.C. bezaeBa —
reoxumusi, npod. C.Yanr (Kwurail) — AMCTAaHIIMOHHOE 30HAMPOBAHHE W HCCICIOBAHUS
rpaBUTallMOHHOTO TmoJisA. Unenamu pexakosuternu cramm akagemuk PAH C.A. Jlo6pomro6os,
n.¢.-m.H. C.A. JIebeneB, a.r.-m.H.,, npodp. PAH M.A.Poros, «k.¢p.-m.H. U.M. Anémmun,
k.reosi.H. JI.K. Kapanerssn (Apmenus), k.1.H. .M. Hukutuna. JlaHHOE MOIOTHEHUE MTO3BOJIHIIO
YCHJIUTh BO3MOXKHOCTH PEJIaKIIMU U HECKOJBKO PACHIMPUTh TEMATUKY JKypHaja, OCTaBasCh MPU
TOM B paMKax OOILEro HalpaBlIeHHs — Hayku O 3emie. Takke yBEIWYWIOCh KOJIMYECTBO
MOCTYMAIOIINX B PEJAKIUI0 CTaTed, MOBBICHIIMNCH TPEOOBAHUS K KAYECTBY ITYOJIHUKYEMOTO
matepuana. B 2022 roay B RJES Obu10 OKOHUATENBHO YCTAHOBJICHO IPABHIIO, YTO PEIICHHE O
OPUHIATUMA CTaTbU K NyOnukanuu OyaeT NPUHUMAThCS HAa OCHOBAaHMM HE MEHEee IBYX
MOJIO’KUTEIBHBIX PELIEH3U, B dKypHaJIe IeHCTBYET OJIHOCTOPOHHEE CJIENOe peleH3npOoBaHue. 3a
MHOTHE TOJIbI U3/IaHHs HAYYHOT0 )KypHasla peIaKIIMOHHO-U3/1aTeIbCKoM rpyte ['eodusnyeckoro
uentpa PAH ynaercs octaBaThCs Ha MO3UIUU KypHaIa MEXIYHAPOAHOTO YPOBHS, YTO BBITOJIHO
OTJINYAET €ro OT POCCUHCKMX HAY4YHBIX HW3AaHWi. J[aHHOE yTBEpKAEHHE MOATBEPKIAETCS
€XKETOHBIM TIOBBIIIICHUEM TIOKa3zaTelied KauecTBa KypHajia B OuOnmorpaduueckon Oasze

JaHHBIX SCOPUS (Tadm. 4.2).

Tabnuma 4.2 — V3meHeHue OCHOBHBIX mokazareneil sxypHaia RJES B Scopus B

2019-2021 romax.

IToxka3arenn 2019 r. 2020 r. 2021 r. 2022 r.
Q3 kBapTuiab | 35 npoueHTwap | 35 npoueHTUNIb | 42 NPOLEHTUIIb 46 MpoLIEHTHITb

. 1,9
CiteScore 0:8 1 16 CiteScore Tracker
SNIP 0,793 0,689 0,724 -
SJR 0,288 0,303 0,333 -
H-index 17 17 19 20

Ha puc. 4.20 MoXHO HarfsAHO yBUAETH pocT mHAMKaropa Scopus CiteScore, KOTOpbIH

OTpakaeT cpelHee KOJUYECTBO IUTHPYEMOCTH TMOCIEAHMX CTaTei, OmyOJMKOBaHHBIX B
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xypHaie RJES, a taxxe mpouentuns B kareropuu «General Earth and Planetary Sciences».
Hapsiny ¢ atum RJES unnexcupyercs cucremorr Web of Science (Core Collection: Emerging
Sources Citation Index), Poccuiickum wuHIeKcOoM HaydHoro 1utupoBanus (PUHL), wu
3apeructpupoBan B cucteme Crossref. Kaxnas omyOnmukoBaHHasi B KypHaJle CTaTbsi HUMEET
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Pucynok 4.20 — I'papuk pocra nokasarens CiteScore 6a3b1 Scopus 11 RJES

Fme oaHuM wu3 HOBOBBEIEHMI, KoTopele KocHyiauch RIJES, saBwiiocs pemenune
peaKoJuleTuu MyOJIMKOBaTh CTaTbU HAa PYCCKOM si3bIke. J[aHHOe pelieHue ObUIO MPOJUKTOBAHO
OOBEKTUBHBIMH YCIIOBUSIMH, B YAaCTHOCTH OTKa30M OOJBIIMHCTBA HMHOCTPAHHBIX HayYHBIX
W3J1aHu# OT MyOJUKALUK cTaTel pOCCUMCKUX yueHbIX. B cBs3u ¢ 3TuM B 2022 roly BO3HHUK CIIPOC
Ha OTECUYECTBEHHBIC W3JIaHUsA, & BMECTE€ C TEM IIPOM3O0ILIA IEPCOPUEHTALUs W3JaHUKM Ha
POCCHUICKOTO TOTPEOUTENS (YUTATENs).

B 2022 roay B «Russian Journal of Earth Sciences» Hapsiny ¢ TEKyIIUMU CTaThIMU ObLI
OIyOJIMKOBaH CHEIHalIbHbIN BhINMyCK «DyHIaMeHTaldbHbIE U MPUKIIATHBIE aCHEKThl I'€OJIOTHUH,
reopu3uKd M TEO0dKOJOTMHU», KOTOpbIM Obul mocBsmeH VI MexayHapoqHOH HaydyHO-
npakTuyeckoit KoHpepeHunn «DyHaaMeHTalbHbIe U IPUKIIAHbIE aCTIEKThI T€0JI0THH, Fe0(U3NKU
U TEODKOJIOTUM C  HCIOJIb30BAaHHMEM COBPEMEHHBIX HH(OPMALMOHHBIX  TEXHOJOTHII».
Kondepennus mpoxommna B 2021 rogy B MalKOIICKOM TOCYAapCTBEHHOM TEXHOJOTUYECKOM
yHuBepcurete (1. Maiikon, Pecnybonmuka Agpires) B pamkax «l'oga Haykd M TEXHOJOTUH B
Poccuny, B Hell mpuHUMaK yyactue coTpynuuku I'eodpusnueckoro nenrpa PAH. B cneubimyck
Ob110 0TOOpaHo 12 cTaTeit yuacTHUKOB KOH(MEPEHITUH.

Hayuno-undopmarmonnsnii xypHan «BectHuk OtaeseHus Hayk o 3emuie PAH»
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u3gaercs B popmare MEKTPOHHOTO MYJIbTUMeIUIHOro KypHaia ¢ ceHTsaops 2009 r. HoBoctu B
HeM OOHOBIISIOTCS exeHeBHO. JKypHau 3apeructpupoBan u unaekcupyercs B PUHII u Crossref.
Hapsny ¢ opuuuanbHbIMM JTOKyMEHTaMHU, B XKypHaje IyOJMKYIOTCS MaTepuaybl O Haumbosee
3HAYUMBIX U HHTEPECHBIX COOBITUAX B sku3HU OTnenenus Hayk o 3emse PAH u ero nHCTUTYTOB,
TaKMX KaK MEXIYHApOJHBIE U POCCHICKHE Hay4dHbIE KOH(EPEHLINH, 3aKITI0OUEHHs T0TOBOPOB U
BaXHEMIINX Hay4yHbIX cornamenuii no remaruke OH3 PAH, pa3BuTHe HOBBIX HAy4YHbBIX U HAYYHO-
TEXHUYECKUX IPOEKTOB, MaTEPHUAIIBI O MEKIYHAPOJHOM COTPYIHUYECTBE HHCTUTYTOB.

Kpome mnepeuncneHHbix Bbilie XypHaloB ['eodmsmyeckuii nentp PAH myGnmkyer
cepuanabHOe 3eKTpoHHoe u3nanue «Mceaenosanus no reounpopmaruke. Tpyas: 'L PAH».
Ono Obuto yupexneHo ['eopusmueckum nentpom PAH it myOnukanmuy HaydHBIX CTaTeH,
TEMaTUKa KOTOPBIX CBA3aHAa ¢ MH(POPMALMOHHBIMU TEXHOJOTHSIMM, BHEJAPEHHBIMH B HAayKH O
3emiie, HayYHbIX OTYETOB, T€3UCOB KOH(PEepeHIUH, HHCTPYKUUH U T.1. CTaThH, NpeiCTaBICHHbIE
B JKYPHAaJI, IPOXOJAT YePEe3 CTaHAAPTHBIN MPOLIECC IKCIIEPTHOM OLICHKH, 32 UCKIIIOYEHUEM CTaTEH,
MPEJCTABICHHBIX YieHaMH Pocculickoil akazemuun Hayk. Bee cratbu mpoXoasaT peaakiMOHHYIO
00paboTky. CTaTbu U KHUTH B 3TOU CEPHUH ITyOIMKYIOTCS C MCTIOJIb30BAaHUEM CAMBIX COBPEMEHHBIX
TE€XHOJIOTHI 3JIEKTPOHHOIO W3JAaTENIbCTBA, BKIIOYAs MYJIBTHUMEIUNHBIA W WHTEPAKTHBHBIN
KOHTEHT.

[To uroram 2022 rona ony6iukoBaHo 6 BBITYCKOB 22-T0 TOMa xkypHasa «Russian Journal
of Earth Sciences», o01ee KoTM4ecTBO cTaTeil B )KypHaje — 42, B TOM YHCJIE B CIICIBBITYyCKe — 12;
B kypHane «BectHuk OH3 PAH» — 549 HOBOCTHBIX COOOIIEHMI W 2 HaydHble CTaTbH; B
cepuasibHoM uzganuu «VccnenoBanus no reounpopmaruke. Tpyast 'Ll PAH» — 1 oTuer.

B 2021 rony Obula mpousBeneHa NpoOHas YCTaHOBKA POCCHMCKOW H3/1aTelbCKON
mw1aTGopMbl MHPOBOTO YpPOBHSI JUIsl OHJIAWH padOThl HAy4yHBIX >KYpPHAJOB W M3AATEIbCTB
Onutopym. B 2022 roxy mnardgopma mokazana cBo 3(h(GEKTUBHOCTh, PEAKOIUIETHS MOTydaeT
MOJIOKHUTEJIbHBIE OT3BIBBI OT aBTOPOB U PELIEH3EHTOB M0 paboTe PEIKOIETUH U, B YaCTHOCTH, TI0
pabore mmatdopmel. Ilmardopma cymecTBEeHHO o0OJer4aeT TMOATOTOBKY MyONUKauid |
METa/laHHbIX B COOTBETCTBUU C MHUPOBBIMU CTaHAapTamMu U TpeOoBaHusMH Scopus u Web of
Science. bbuta ocymiecTBieHa 3arpy3ka TEKYIIMX W apXUBHBIX HOMEpPOB KypHaja B OHJIAMH
pelaKIuIo U HOBBIM caliT HayuHoro *ypHaina «Russian Journal of Earth Sciences» (puc. 4.21) 3a
MepUOoJ C OCHOBaHUA )ypHaia B 1998 roay no Hacrosiiee Bpems. Toraa e st HOBOTO canlTa

ObLT 3aperucTpupoBan qomeH Broporo yposus RJES.RU (https:/rjes.ru/en/nauka/).

76


https://rjes.ru/en/nauka/

Otuet o nesitenbHocTH ['eodusnueckoro nenrpa PAH 3a 2022 rog. ..

8
E2
L
g

& ries.ru

Hassanue xypHana RUSSIAN JOURNAL OF EARTH SCIENCES
(pycckmit)
A3bIK NYGAMKaUMIA AHFMIACKMIA, PYCCKUI
1SSN 1681-1208 (print) 1681-1208 (online) Srercrsmmsse
Bioven 8 PUHL? 331854
['nasHbiii pepakTop
TBuwHaHM Anexcen
AxepmeHosny
ries@wdcb.ru
Beaywuii peaaktop
ries@wdcb.ru
3amecTuTens rnasHoro
pepaTopa
6 ic
Ceexue sbinycku  ApxvB  AsTopam  PegakudoWwas konnierwa  PyBpukn O wypHane f;tﬂzﬁigi‘:w 2
ries@wdcb.ru
Craryc e Cratyc B f Cratyc Ony6nwKosan Craryc Ony6nukosan
Tom 22 Ne 6 Tom 22 Ne 5 Tom 22 Ne 4 Tom 22 Ne 3
09.2022 07.2022
Muceua xxypHana SJR urnal & Country
X Rank

@ Crensuintyck
DyHaaMeHTaAbHbIE U MPUKAAAHBIE acTie
. reoaorum, reocbmm(u W Te09KOAOTH

31aam VI Me AyHapOAHOI HayHO-TIPAKTIECKC
AL 1 TTPUKAQITIAE ACTIEKTIH T0A0THN, reod

i THOMSON REUTERS

; Crossref

Russian Journal of Earth Sciences (RJES) ny6nukyer y PacoTs o BceM
1EONOTYH, FEODHINKM Y TEOXMMMH, BKTIOYAR TEOREIMIO, TEOMHBOPMATHKY, IKONOTHIO, HMIMKY ATMOCDEPHI H OKEaNa.

2 HAYYHAR INEKTPOHHAR
KypHan NyG/IHKYETCA Ha PYCCKOM H AHIHACKOM RIBIKO. [N1ABHA LNb XYPHANA ~ AOHECTH RO MEXAYHAPORHONO HAYSHOTD SMEMOTEKA
Hayunbix i, nony i yuBHbiMm. Crarsn asTopos u

Taxe « ocobo cramn, i LIBRARY.RU

npoGineman Hayk o 3ewne u uccnenosanmaM B ConepHoi Espasu,

Crareu, ann NpOLECCy "CNENoro" PeUEHIUPOBANHRA W IKCNEPTHOM POCCHIACKUA VHIEKC Y
OUEHKM, BCE CTATLI NOABEPrAIOTCH POAAKLMOHHOR OBPaBOTKe. HAYUHOTO UNTUPOBAHMA  SHE

by ()
Science Index

TIPUHATLIE A1A NYGAVIKALAK CTTBM NYGAMKYIOTCA & DOPMATE BEICOKOTO PDF ¢ « (pucywKn,
TA6MLLL 1 0D.) W BHOWHAM w oGbeKTam. i 'BODCHA XVDHANIA ABNACTCA NeDBHYHOR (version

Pucynok 4.21 — Caiit xkypHana «Russian Journal of Earth Sciences» na u3narennckoii
miargpopme IIUTOPYM.

Cnucox UCnoJIb30BAHHBIX HCTOYHHUKOB

Atnac 3emnerpsicennii B CCCP. PesynbraTsl Habmoaenuii cetu cericmuueckux craniuit CCCP,
1911-1957 rr. / pen. CaBapenckuii E.®., ConoBrseB C.JI., Xapun J[.A. — M.: U3narenscTBo
AH CCCP, 1962. — 337 c.

I'Bummmanu A.Jl., [I3e60eB B.A., Arasu C.M. HuHTemnekTyanpHass cHUCTEMa paclo3HaBaHMS
FCAZm B ompeneneHMM MeCT BO3MOXHOIO BO3HHUKHOBEHMSI CHJIBHBIX 3€MJIETPSCEHUN
ropHoro mosica AuHnq u KaBkaza // ®usmka 3emmmu. — 2016. — Ned. — C.3-23. —
DOI: 10.7868/S0002333716040013.

Jloraués 10.1., basunesckas I'.A., Bnacoa H.A., I'un30ypr E.A., [laii6or E.1., Umkos B.H.,
Jlazyrun JI.JI., Hryen M.J1., CypoBa I'.M., fIkoBuyk O.C. KaTasnor colHe4HBIX MPOTOHHBIX
coOpITHii 24-ro nukiaa conneyHor akruBHoctd (2009-2019 rr.) — HUUSID MI'Y, ®UAH,
UIIT POCTUJIPOMET, N3MHUPAH, I'lTl PAH. M., 2022. - URL:
http://www.wdcb.ru/stp/data/SPE/Catalog_SPE_24 cycle SA.ru.pdf (mata oOparienus
2023-04-10) — DOI: 10.2205/ESDB-SAD-008.

ConosreB A.A., Kpacnomnepo P.1., Huxkonos b.Il., Xapkux FO.1., Arasu C.M. Be6-
OPUEHTHUPOBAHHBIM  MPOTPAMMHBIA  KOMIUIEKC JUISI  aHaiM3a  IPOCTPAHCTBEHHBIX

reo(U3MUECKHX TaHHBIX MeTo1aMu reonHpopmaTtuku // iccnenoBanue 3eMinn U3 KocMoca. —
2018a. — Ne 2. — C. 65-76. — DOI: 10.7868/S0205961418020070.

ConoBbeB AH.A., ConoBbeB Anl.A., I'Bumunanu A.Jl., Hukomnor B.I1., Hukonosa FO.11. TUUC-

77


http://www.wdcb.ru/stp/data/SPE/Catalog_SPE_24_cycle_SA.ru.pdf

Otuer o pestenbHOCTH ['eodusuueckoro nuenrpa PAH 3a 2022 rog...

OPHUEHTHPOBaHHAs 0a3a TaHHBIX 0 OIIEHKE CEMCMHUYECKOM OMacHOCTH /I pernoHoB KaBkasa
u Kpeima // WccnemoBanme 3emmu u3 kocmoca. — 20186. — Neb5. — C.52-64. —
DOI: 10.31857/S020596140003241-6.

[{udposas kapra WDMAM. [Dnekrponnsiii pecypc]. URL: http://wdmam.org/ (nata ob6parienus
2023-04-10).

Agayan S.M., Bogoutdinov S.R., Dzeboev B.A., Dzeranov B.V., Kamaev D.A., Osipov M.O.
DPS clustering: New results // Applied Sciences. — 2022. — Vol.12. — 9335.
DOI: 10.3390/app12189335.

Buchroithner M., Knust C. True-3D in Cartography — Current Hard- and Softcopy Developments.
Moore, A. and Drecki, I. (Hrsg.) // Geospatial Visualisation, Springer Lecture Notes in
Geoinformation and Cartography (LNG&C). — 2013. — 41-65. — DOI:10.1007/978-3-642-
12289-7 3.

Dzeboev B.A., Karapetyan J.K., Aronov G.A., Dzeranov B.V., Kudin D.V., Karapetyan R.K.,
Vavilin E.V. FCAZ-recognition based on declustered earthquake catalogs // Russian
Journal of Earth Sciences. — 2020. — Vol. 20. — ES6010. — DOI: 10.2205/2020ES000754.

Dzeboev B.A., Gvishiani A.D., Agayan S.M., Belov I.0., Karapetyan J.K., Dzeranov B.V.,
Barykina Y.V. System-analytical method of earthquake-prone areas recognition // Applied
Sciences. — 2021. — Vol. 11. — 7972. — DOI: 10.3390/app11177972.

Gvishiani A.D., Vorobieva I.A., Shebalin P.N., Dzeboev B.A., Dzeranov B.V., Skorkina A.A.
Integrated earthquake catalog of the eastern sector of the Russian Arctic // Applied Sciences.
—2022. - Vol. 12. — 5010. — DOI: 10.3390/app12105010.

Kaban M., Gvishiani A., Sidorov R., Oshchenko A., Krasnoperov R.I. Structure and density of
sedimentary basins in the southern part of the East-European Platform and surrounding area //
Applied Sciences. — 2021. — Vol. 11. — Is. 2. — 512. — DOI: 10.3390/app11020512.

Logachev Yu.l., Bazilevskaya G.A., Daibog E.l., Ginzburg E.A, Ishkov V.N., LazutinL.L.,
Nguyen M.D., Surova G.M., Vlasova N.A., Yakovchuk O.S. List of solar proton events in the 24
cycle of solar activity (2009-2019) // ESDB repository, GC RAS, Moscow, URL:
http://www.wdcb.ru/stp/data/SPE/SPE_24 Summary_List.pdf (marta oOparieHus
2023-04-10). — DOI: 10.2205/ESDB-SAD-P-007.

Nikolov B.P., Zharkikh J.1., Soloviev A.A., Krasnoperov R.l., Agayan S.M. Integration of data
mining methods for Earth science data analysis in GIS environment // Russian Journal of Earth
Sciences. — 2015. — Vol. 15. — ES4004. — DOI: 10.2205/2015ES000559.

Presnyakov S.V., Boyarshinov G.S., Odintsova A.A., Rybkina A.l. Spherical Visualization
Database Prototype for Education and Scientific Research: Designing and Managing //
GraphiCon 2020: Proceedings of the 30th International Conference on Computer Graphics
and Machine Vision. — 2020. — Vol. 2. — 1-15. — DOI:10.51130/graphicon-2020-2-3-12,

Presnyakov S.V., Boyarshinov G.S., Borovskaya T.E., Rybkina A.l. Graphic file formats for web
virtual globe // GraphiCon 2021: 31st International Conference of Computer Graphics and
Vision. — 2021. — Vol. 2. — 580-588. — DOI:10.20948/graphicon-2021-3027-580-588.

Soloviev A.A., Zharkikh J.I., Krasnoperov R.l., Nikolov B.P., Agayan S.M. GIS-oriented
solutions for advanced clustering analysis of geoscience data using ArcGIS platform //
Russian Journal of Earth Sciences. —2016. — Vol. 16. — DOI: 10.2205/2016ES000587.

78


http://wdmam.org/
https://doi.org/10.3390/app11177972
http://www.wdcb.ru/stp/data/SPE/SPE_24_Summary_List.pdf
https://doi.org/10.2205/ESDB-SAD-P-007

Otuet o nesitenbHocTH ['eodusnueckoro nenrpa PAH 3a 2022 rog. ..

5 Pa3paboTka TeOpeTHYECKHX OCHOB M JKCIEPUMEHTAJBHBIX METOIMK
CHCTEMHOT0 aHaJM3a AJsi KOMIUIEKCHOTO W3y4YeHHusi Treo(pu3myecKux,
reoJe3M4ecKuX H MEeTeOPOJIOrHIeCKNX JaHHbIX

Wndpp Tembl: FMWG-2022-0008

PernctpauunoHHbin Ne: 122080300190-6

PykoBoauTtens: B.H.C., K.do.-M.H. P. B. Cugopos
OTBETCTBEHHbIN UCNONHUTENDL: .H.C., A.T.H. B. . [eTmaHOB

5.1 IInnoTHoe pa3BépThbIBAHHE CeTH NMYHKTOB BEKOBOI'0 X0/a MATHUTHOIO MOJS

3emin

B 2022 r. B xoxne Boinonnenuss HUP nauanocs nunotHoe pa3sépthiBanue cetu [1BX
MarHUTHOTO MoJis 3eMi. B kadecTBe TECTOBOM MIona Ky OblI BEIOpAaH MyHKT HAOIOICHHUA Ha
yueOHO-HayyHOU  0a3e  reodusuueckux  mnpaktuk uMmeHu  npod. B.K. XmeneBckoro
I'eonoruueckoro ¢akynsrera MI'Y um. M.B. JloMmoHOocoBa B JepeBHE AJeKCaHAPOBKA
(Kamyxckas obmacts). B nepuoa ¢ 27.01.2022 mo 01.02.2022 Obl1u mpOBEACHBI U3MEPEHUS
[apaMeTpOB MarHUTHOTO 10JI (MAarHUTHOI'O CKJIOHEHUS, HAKJIOHEHUs, U MOJYJIsl BEKTOpa I10JIs)
B TMAaBWIbOHE [UIsi TEOMAarHUTHBIX H3MEpeHUH. JIOMOJHUTETHPHO CHEMKE COIYTCTBOBAIIU
reoJIe3nYeCcKue U3MEPEHUS I ONPEEIICHUs a3UMYyTa BU3UPHOM 11eNH (MUPBI).

Bo Bpems u3mepeHuit HCNoIb30BAIKCH: Teoaesnueckuii komruiekec GNSS RS8, npotonnsie
marautoMeTpel MMPOS (puc. 5.1a) s u3MepeHuss Bapuanmuii MarHUTHOTO TONSL |
(beppo30H10BBIN JEKIMHOMETP/UHKIMHOMETP Ha HEMarHUTHOM TEOH0JIUTE

Carl Zeiss Theo 010-A asst mpoBeeHNs U3MEPEHHI CKJIOHEHHS M HakIoHeHust (puc. 5.10).

Pucynok 5.1 — MaruuromeTpuyeckasi annaparypa Juisi usmepenuii Ha [I1BX:
ckansapHblii MarautomeTp MMPOS (a), peppo3oH0BbIi JeKJIMHOMETP/UHKJIMHOMETP HA
HeMarHuTHoM TeogoJute Theo 010-A (0)

B X0J€ TCOoAC3UYCCKUX PI3MCpCHPII>i MOJIYYCH a3MMYT MHUPBI U BBIIIOJIHCHBI IICPBBIC
HU3MCPCHUA TMapaMCTPOB CKIIOHCHHA W HAKJIOHCHUA. HOHY‘IGHHLIC KOOpAWHATBI B IIPOCKIHUH

WGS 84- UTM 36N, omHako isi TOCTOBEPHOTO HM3MEPEHHUs yrila OHM OBUIM TIEPEBEICHBI B
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reorpaduueckyto cuctemy koopauHaT — WGS 84. AsumyT — ONU3KUIl K HaMpaBJICHUIO HA
BOCTOK — 89,8911° — mpu u3MepeHMH ©3 NaBWIbOHA. Takke MapavielbHO MPOTOHHBIM
MarautomeTpoM MMPOS B crienuanbHOM OTCEKE BO3JI€ MaBUJIbOHA C UCKPETU3AIUEN 3 CEKYH/IbI
PETUCTPUPOBAINUCH 3HAYEHUS MOJYJS MArHUTHOTO TOJNS C JBYMSI LEJSMH: OIpelielIeHHe
MOYJIbHBIX 3HAUEHH MOJIs U HAOJII0ICHHE 3a BapHallUsIMU €CTECTBEHHOTO MO 3eMJIH.
N3mepenust CKIOHEHHS W HAKJIOHEHMsI TMPOBOJUIIUCH COTJIACHO TEpEe/laHHOM 3apaHee
WHCTPYKIIUH, a UMEHHO odceTHbhIM MetoaoM [HMrcmpyxyus, 2019]. TlepBoiii sTan 00paboTKH
U3MEpPEHHI — BHECEHUE JaHHBIX B BEOMOCTh U MOATOTOBKA (haiijioB C BapHAIIMIOHHOM CTaHIIMH.
Ilocne  omudpoBku, Qaiasl  3arpyKanuch B CKPHUIT, HAaNWCaHHBIA Ha  fA3BIKE
nporpammupoBanusi MATLAB, paccuuThiBarolmuii ~ WTOTOBBIE  3HAYEHUS  HAKJIOHEHUS,
CKJIOHEHHUS, U MOJYJIi MAarHUTHOTO TOJS JUJIsl JAaHHOW TOYKH. Pe3ynbTaThl 3UMHHUX HU3MEpEHUil

npuBeeHbI B Ta0m. 5.1.

Tabmuma 5.1 — Pesymbratel  3uMHuUX  u3MepeHuid. CpenHee  U3MepeHHOE

ckJioHenue 9°36'22", naknonenue 70°10'14".

Jara Cknonenue, ° Haknounenwue, ° Moaynab MarHuTHOTO oJist, H 1
28.01.2022 9,614567 70,172423 52217,486
28.01.2022 9,530279 70,163776 52211,918
29.01.2022 9,614567 70,172423 52216,2675
29.01.2022 9,530279 70,163776 52221,61375
30.01.2022 9,644577 70,172547 52211,909
30.01.2022 9,633141 70,17281 52210,153
31.01.2022 9,597763 70,189578 52220,45575
31.01.2022 9,616826 70,194418 52222,67975
01.02.2022 9,650038 70,150579 52206,17733
01.02.2022 9,627812 70,154396 52201,07092

CpaBnaenue monydeHHbIX 3HaueHuit ¢ ganHbiMu IGRF [Alken et al., 2009] mokasaino
OTJIMYMSI OT MOJEJIBHBIX 3HAYEHUH 110 BCEM TPEM U3MEPEHHBIM KOMIIOHEHTAM, T.K. I10 MOJIEJIbHBIM
JMaHHBIM 3HaueHus ckioHeHus — 10,701°, wakmonenus — 70,913°, momyns — 52351,4 HTo.
Paznuuus Moryr OBITH BBI3BaHBI MOTPEIIHOCTSIMU H3MEPEHMH, HEJOCTaTOYHOM MAarHUTHOU
YUCTOTOW MAaBWJIbOHA, HAJIWYUEM BO3MOXKHBIX KPYIHBIX METAUIMUECKUX KOHCTPYKLUH B
OKPECTHOCTSIX MaBWJIbOHA, HABEJICHUEM Ha BU3UPHYIO LIEJIb Yepe3 CTEKIO0 WM KaKUMU-TTHO0 emlé
dakropamMu MO0 KX COBOKYNHOCThIO. TeM He MeHee, MOJIyYeHHbIE pPe3yJbTaThl MOKHO
paccmarpuBaTh Kak pa3BéprhiBaHue HoBoro [IBX, koropwiii Oyner ¢yHKIHMOHHPOBATH
IIOJIHOLIEHHO IIPH YCTPaHEHMH yKa3aHHBIX [TOMEX U IIOBTOPE U3MEPEHMM Ha PEryJIsipHON OCHOBE

(manmpumep, uepe3 roxa). PaseépreiBanue cetu I[IBX m e€ perynspHbiii onpoc MO3BOJAT
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npeaoCTaBUTh JSKCICPUMCHTAIBHYIO 63,3y I/IBMCpeHI/Iﬁ AJid PpETUOHAJIBHOTO MOACIUPOBAHUA

IJIAaBHOTO MarHUTHOTO ITOJISI 3EMITH.

5.2 PacuiMpeHue M nojjiepKKa (PyHKIUMOHMPOBAHUS F€OMATHUTHBIX 00cepBaTOPHil

B P® u bun:knem 3apydexbe

Jlerom u ocenbto 2022 1. reomaruuTHas oocepBaTopust «MHUXHEBOY», pa3BEpThIBacMas Ha
Oaze OJTHOMMEHHOU reopu3nIeCcKon obcepBaropuy, [IOJABEIOMCTBEHHOMN
WJI" PAH um. ak. CamgoBcKoro, ObLIa IOJIHOCTBIO JOoOCHAIlleHa KOMILJIEKTOM
MaruutoMeTpudeckoil ammaparypsl crannapra MHTEPMAT'HET. Uurtepsep a0OcomoTHOTO
NMaBWIbOHA TMIPEJCTaBleH Ha puc. 5.2 cieBa. B abconroTHOM maBWIbOHE O00CEPBATOPHH
yCcTaHOBJIEHBI CKaJIsApHbII MarHuToMeTp POS-1 u deppo30Ha0BbIN AEKIMHOMETP/UHKIMHOMETP
Ha ©HemarHuTHoM Teogonute THEO 010 (puc. 5.2, B cepeawHe), B BapUAIMOHHOM —
TPEXKOMITOHEHTHBIN BekTOpHbII MarHutomerp FGE (puc. 5.2, cmpaBa), KOTOpbI A0 3TOrO

pacroJaraics B IpyroM MaBHIbOHE reopr3nueckoii oocepBaropunt «MUXHEBOY.

»~

Pucynok 5.2 — MaruutHas oocepBaropusi «K MUXHEBO»:
HHTEepbep a0COTIOTHOIO MAaBHIIbOHA (C/1eBa), (PepPO30HI0BBIN JeKINHOMETP/MHKINHOMETP
MinGeo na HemarautHoM Teomoure THEO 010 (B cepenune) U TpeXKOMIOHEHTHBIH
BeKTOpHBII marauuTomeTp DTU Space FGE (cnpasa)

B xome reonmesnueckux HM3MEpeHUN HA MArHUTHOW 0OCEpPBATOPUHU OMpPENENIEH a3uMyT
BU3UPHOH 1eH. DTO HEOOXOAUMO NJisi aOCONIOTHBIX OMpeeNeHU MAarHUTHOTO CKIOHEHUS U
HaKJIOHEHHS B €JUHOM KOOPJWHATHOM IPOCTPAHCTBE, T.€. C MCHOJIB30BAHUEM €IWHON
00111e3eMHOM KOOPIMHATHON OCHOBBI. J[J1s1 pereHus 3Toi 3a1aun ObUT UCTIOJb30BaH KOMILIEKTHI
reonesndeckoit ammaparypsl: [ HCC-npuemunku Topcon Hiper SR (¢ BcTpoeHHOM aHTEHHOW) U
PrinCe i50 (¢ BcTpoeHHOU aHTEHHOI), SMeKTpoHHbII TaxeomeTp Trimble M3 DRS" u komruiekt
orpaxareneil. KoopawHaTel MyHKTOB BHU3HUPHON Ienu (KPOHINTEHH KOTOPOH M300pakeH
Ha puc. 5.3a) u mocTameHTa J1ijisi abCOTIOTHBIX U3MEPEHUN B MaBUIILOHE 00cepBaTopuu (puc. 5.30)

U ObLIH MOJIYYCHBI TPUIKIBI.
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Pucynok 5.3 — A0COJIIOTHBIN NAaBUJIbOH U BU3MPHAsA 1eJb reou3nyeckoii o6cepBaTopun
«MuxHeBO»: a — a0COJIIOTHBIH NABWIbOH; 0 — BUSHPHAS LeJIb

Onpenensiemblii  azumMyT  HampaBneHust  (puc. 5.4)  cocraBun 273°44'40,2691".
[IpumeuaTenbHO, YTO a3UMYT MOJNYYMJICS OYEHb OJIM3KUM K CTPOrOMY HAIPaBICHUIO Ha

cerep (270°00'00,0000").

MIRA
A (6091052,712;421061,949)
(6091062,154;420917,686)

Pucynok 5.4 — CxeMma reoMarHuTHOro KOMIlJieKca u3MepeHuii reopusnyeckoii
o0cepBaTopuu «MHUXHEBO»

B 2022 r. B pamkax HayuHoro cotpyaHudectBa Mexnay [l PAH u Huacturyrom
ceficmonoruun Axanemun Hayk PecmyOmumkm VY36ekucran (MC AH PY3) maganoce pasButue
marHuTHOU oOcepBatopun «SIarubazap» (IAGA-koq TKT). OOcepBaropus pacroyioxkeHa Ha
paccrosinuu okousio 20 kM ot T. TamkenTa (41° 18' 8,1" CIII, 69° 34' 52,5" B]]) na Beicote 580 m
Haja ypoBHeM Mopsi. Ha oOcepBatopuu nMeeTcs: 4eThipe N3MEPUTENFHBIX MaBIIIbOHA (BUIHBI Ha
doto Ha puc. 5.5a). Ha manHbIil MOMEHT Ha 00CEpBATOPHH BEIYTCS HEPETYISIPHBIC N3MEPECHHS

MOJTHOM HAIPSHKEHHOCTH MAarHUTHOTO MO 3emiin MarHutomerpoM MB-01, a takxe pydHbIe
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n3Mmepenust Ha marautTomerpe QHM (puc. 5.50). BekTopHble MATHUTOMETPHI B HACTOSIIIEE BpEeMs
He QYHKIMOHMPYIOT. MarHUTOMETpUYEeCKas anmnaparypa Ha o0cepBaTopuu ObLIa JI0 MOCJIETHETO
MOMEHTa B OCHOBHOM ycTapeBias, oqHako B 2021 r. UucTtuTyTOM ceficMonorun AkaJeMuu HayK
Pecnyonmuku  Y36ekucran (MC AH PY3) Obtn  mpuOOpeTeHbl  CKasipHBIE MPOTOHHBIC
oBepxay3epoBckue marautomeTpel GEM Systems GSM-19, oquH U3 KOTOPBIX IpeaIoaraeTcs

MCIOJIb30BaTh KaK IITAaTHBI MAarHUTOMETP 00CEpBATOPHUU.

(a) (6)

Pucynok 5.5 — O01mmii BUua naBujiboHOB o0cepBaTopuu «SIHruéasap» (a): BapuanoHHbIe

NABWIBOHBI (CJIeBa HA MEePeAHEM M CPelHeM IIaHe), a0COJI0THbIC MABUIBOHBI (CIIPaBa Ha

nepeaHeM U cpe/iHeM IIaHe), TeXHUYeCKHil MaBUJIbOH (Ha 3aJeHeM IJIaHe); MAarHUTOMeTP
QHM na nmocrtamenTe B a0COJIIOTHOM NaBUJILOHe (0).

W3mepeHuss MoIyasi MarHUTHOTO TIOJIS, BBITIOJHEHHBIE HAa MarHUTHOH oOcepBaTopuu
«SIHrnbasapy, UCroNb30BaIKMCh NMPH pacuére K-mHekca, mo3Ke 3TH JJaHHBIC ObUTH BKIIFOYCHBI B
KaTajor ucropuueckux 3Hadenuit K-unmekca [Sergeyeva et al., 2020; Sergeyeva et al., 2021].
B 2021 r. B X0/1e HAYYHO-TEXHUIECKOTO COTpyIHUYeCTBa Mex 1y [ eopusndeckum nearpom PAH
(I''T PAH) u UC AH PVY3 u Buzuta corpyaankoB UC AH PY3 B I'll PAH 6bu10 mpunsiTO peienne
00 00cIIe10BaHIH TEPPUTOPHU 00CepBaTOPUH «STHrnOa3apy C LEeNbIo OIIEHKH €€ IPUTOHOCTH IS
YCTAaHOBKM COBPEMEHHOTO KOMIUIEKCA MarHUTOMETPOB MEKAYHAPOAHOTO CTaHaapra |

MEPCTIEKTUB Pa3BEPTHIBAHUSI TE€OMArHUTHOM 00CepBaTOPUHU, COOTBETCTBYIOLIEH CTaHIapTy

MHTEPMATHET (http://www.intermagnet.org).

Ha oGcepBaropun «Surubazap» pacmnonararorcs 2 maBUiIbOHA aOCONMIOTHBIX W3MEPEHUH,
2 BapHAIIMOHHBIX MAaBUJIBLOHA M TEXHUYECKHH MaBUIbOH. OmnpeneneHuss aOCOMOTHBIX 3HAYCHUN
3JIEMEHTOB '€OMarHUTHOTO TOJIsI POBOJUIIUCH COTIIACHO MHCTPYKIIMM MarHUTHBIX HAOIIOACHUIH,

T.€. Yepe3 KaxIple MATh JTHEH C TTOMOIIBIO CICTYIONTUX MATHUTOMETPOB:
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- TOpU3OHTANIbHAS COCTaBisitonias H — Ha kBapueBblx MarHutomerpax QHM-31172 u
QHM-31177 3aBona «I'eonoropasseaka» (ux mocrossuabie A = 43950218, u = 861x107 u
A =43789261, u = 826x1077 COOTBETCTBEHHO);

- BEpTUKAJIbHAs COCTaBJsIOMmas Z — Ha MAarHUTHBIX HyJleBbIX Becax BMZ-191; mpubop
usrorosieH B r. Konenrarene (Jlanust) u ObUT BBEJICH B dKCIUTyaTanuto B 1963 rony;

— ckioHeHne D — Ha MarmutHOM KomOaiiHe K-25; Bu3upHON 1enpt0 (MUPOM) IS
a0COJIIOTHBIX U3MepeHui SBIISETCA KpecT Ha CTEHE TEXHUYECKOTO
3nanust Nel oGcepBaTopuu.

Jlyis OleHKW WM3MEHEHH aOCONIOTHBIX 3HadueHWd kommoHeHT D, H, Z u momymns T’
IF€OMarHUTHOIO IOJI1 BO BpeMeHHOM Maciutade 10 jeT ux cpelHerojoBble 3HaYCHHs ObUIN
COIIOCTAaBJIEHbI C COOTBETCTBYIOIIMMH UM 10 BPEMEHHU U MECTOITOJIOKEHHUIO 3HAYEHUAMH MOJIesIeil
rnaBHoro marautHoro moiisi 3emuin IGRF [Alken et al., 2021] u EMM [EMM, 2022] (puc. 5.6).
BunHo cornacoBaHHOE M3MEHEHHE CPEJHETOJO0BBIX MOJEIBHBIX U U3MEPEHHBIX 3HAYEHWM, UTO
noaTBepkaaeT, uyto 3a nepuoa 2010-2021 rr. obcepBaTopus «SHrudazap» He MmoaBepraiach
BIMSHUIO CYILECTBEHHbIX IOMeX. B ciyyae CyIIECTBEHHBIX IIOMEX IIOCTOSIHHOTO WU
KBa3UIIOCTOSTHHOI'O XapaKTepa 3aMEeTHbIE OTKJIOHEHHs OT TpeHJAa Ha 00CepBAaTOPCKUX IaHHBIX
ObLIM OBbI BUJIHBI JIaXK€ B CPETHET0JJOBOM MacIiTade.

i obcnenoBaHusi TEPPUTOPUN OOCEpBATOPUN MArHUTOMETpPUEH HCHOJIb30BAINCH TPU
npoToHHbIX MarHuToMerpa GEMSystems GSM-19 na sddexte OBepxaysepa, /1Ba U3 KOTOPbIX
UCTIOJIb30BAIMCH VIS MEMIEXOJHON cheMKHU. [l ydyeTra cyTOUHOM BapHalM¥ MarHUTHOTO MOJIS
tpetuit marautomerp GSM-19 wucnonp3oBajics B pexuMe 0a30BOM MarHWTOBAPHALIMOHHOM
CTaHIMU W OBLI YCTAHOBJIEH Ha paccTosHUU ~ 50 M K BOCTOKY OT aOCOJIFOTHOTO MaBUIIbOHA 2.
Bpewmst Ha Bcex MarHuTOoMeTpax ObLIO CHHXPOHHM3MPOBAHO BPYYHYIO, M MHTEpPBAJl PETUCTpaIUU
U3MEpEeHUl TOJHOM HANpsDKEHHOCTH TONs  JUIsl  BceX NpuOOpoB  ObUT  YCTaHOBIIEH
paBHBIM 3 cekyHAaM. [lmomagHasi CcheMKa TEPPUTOPHH, TIPWICTAONIEH K MaBWIbOHAM,
npousBogmiack MarHutomerpom GSM-19 ¢ marom npubmusurensHo 10 M. Bpemennas u
KOOP/IMHATHAsI IPUBS3KA PETUCTPUPYEMBIX JAHHBIX OCYIECTBISIIACH C TIOMOIIBIO TOPTATUBHOTO
I'HCC-npuemnunka Garmin Etrex 10. Pe3ynbTaTsl chbéMKH (KapTa aHOMAaJIbHOW COCTABIISFOILCH)

IpUBE/IEHbI Ha pHC. 5.7.
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Pucynok 5.6 — CpeaneroaoBbie 3HaYeHUs 3J1eMEHTOB MATHUTHOTO 1OJIsi 3eMJIH M0 JAHHBIM
MArHUTHOI oG6cepBaTopun «SIHrudazap» 3a 2010-2021 rr. B cpaBHEeHUH ¢ JAHHBIMH
moneseil IGRF 3a 2010-2021 rr. u EMM 3a 2010-2019 rr.
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Pucynok 5.7 — Kapra MArHUTHBIX AaHOMAJIN B OKPECTHOCTSIX MAaBUJILOHOB
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Kapra MarHUTHBIX aHOMaIHH y4acTKa, MPHUJIETAONIET0 K MaBHJIbOHAM, JEMOHCTPUPYET
JIOCTATOYHO CIIOKOMHBIM YPOBEHb AHOMAJIBHOW COCTAaBIAIOIIEH B IOKHOM 4YacTH Y4acTKa
ot 0 1o 5 HTn co cpenHedl BENMMUMHON TOPU3OHTAIBHOTO rpaaueHta MeHee 1 HTi/M B 3TOM
obnactu. Anomanusi oxoso - 10 HTn cBsA3aHa ¢ pacmnoiOKEHHBIM BOJIM3U HEE MaBHILOHOM.
Cy11ecTBEHHON SIBISIETCS. QHOMAJUSl Ha CEBEPO-BOCTOKE Yy4yacTKa, OYEBMJHO, CBsI3aHHAs C
TEXHUYECKUM MaBWJIBOHOM, aMIUIMTyna KoTtopoil mpesbimaer - 1000 uTin. Jlns xoHTposs
U3MEpEHMi ObLI CIeTIaH XO0J1, BKJII0YaBIIH B ce0s PO HIib, BHITOTHEHHBIN TOCEPEIUHE yUaCTKa,
U YacTb MarucTpajyd Ha KOKHOM KOHIE y4yacTKa (IsATeld mpoduib Ha kaprte). KoHTposbHbIE
U3MEpPEHUS] B I0OKHOW YacTH ydacTKa XOpOILIO COOTHOCSTCS JAPYr C JAPYroM WU Ha4MHAIOT
CYILIECTBEHHO PACXOIUTHCS TOJIBKO MPHU MPHUOIMKEHUN K aHOMAJIMU TEXHUYECKOTO MaBHJIbOHA
BBUJly HAIM4YUS JIOKAJbHBIX  BBICOKO HAaMarHMYEHHBIX HMCTOYHUKOB  TEXHOT€HHOTO
npoucxoxaeHus. Mcxoas U3 aHanm3a KapT aHOMalui, HanOosee OIaronpusiTHa TEPPUTOPUS B
IOKHOM YacTH yuyacTKa, [I/I€ paclojiararoTcsl JBa aOCONIOTHBIX MaBUJIbOHA, IOCKOIBKY
TOPU30HTAIILHBIA M BEPTHKAIBHBIN T'PAJHUCHTHI B MECTE PACTIONIOKEHUSI MATHUTHON 00CepBaTOPUU
HE JIOJDKHBI TpeBhImath 2 H171/M, a B MecTe, r/ie OyIyT MPOU3BOAUTHCS a0COTIOTHBIC H3MEPEHUS
marauTHoro moss — 1 aHTi/m [Jankowsky and Sucksdorff, 1996] mo aGconroTHO# BeaHYUHE.

Taxke MPOBOAMINCH TUIOIIAHBIE ChEMKH B MaBUJIbOHAX (ABYX aOCOJIOTHBIX M OJHOM
BapuomeTpuueckoM) [lo ux uTOoram BBISBIIEHBI aHOMAJIMH, CBSI3aHHBIC, BEPOSITHO, C HAIMYUEM
(beppOMarHuTHOTO Kperexa B INIMHTYCaX MaBUILOHOB B TOM YHCJIE OOPaMIISIFOIIIUX TTOCTAMEHTHI
y MOJia, C MarHUTHBIMHU JETalsIMA OKOHHON paMbl, C BO3MOXXHBIM HaJM4YWE€M MarHUTHBIX
MaTepuasoB B cTeHE (KUPIHUYHU, IEMEHTHBIN pacTBOp, OOpemIeTKa Uil INTyKaTypKH, OTJEIOYHbBIE
MaTepuaibl). ['Opu30HTATBHBIC TPAJAUCHTHI B BapHAIIMOHHOM TaBWiIboHE nocturarot 70 uTm/m.
[To wroramMm MarHUTOMETPUUYECKOTO MCCIEIOBAHUS TEPPUTOPUH MATHUTOMETPUUYECKOTO
00cepBaTOPCKOr0  KOMIUIEKCA M MHTEPhEPOB  HM3MEPUTEIBHBIX  MaBWJIBOHOB  CHAENAH
MpeBapUTENbHBIN BBIBOJ O HAaWOOJbINEH MPUTOAHOCTH K HCCIEAOBAHUIO ABYX aOCOIIOTHBIX
NMaBWJIbOHOB B  BOCTOYHOW dYacTu tuiomaad. Jlms  pa3BEPTHIBAaHUS  BBICOKOTOYHBIX
MarHUTOMETPUUECKIX 00CEPBATOPCKUX HAOIIOEHUH MpeIaraeTcs MPOBECTH P MEPOTIPUSTHH,
HANPaBIEHHBIX Ha MEepeoOOpyNOBAaHUE FOKHOTO aOCOIIOTHOTO IMABHILOHA B BapUAIllMOHHBIH,
OUYHCTKY TEPPUTOPHH BOKPYT a0COMOTHBIX MaBUILOHOB OT BO3MOKHBIX JIOKAJIBHBIX HCTOUHUKOB
MarHUTHBIX BO3MYIICHHH U CaMUX a0COJFOTHBIX MaBHWJIHOHOB OT KOHCTPYKTHBHBIX JJIEMEHTOB,
SBJISTFOIITUXCS MCTOYHMKOM MAarHUTHBIX Bo3MymieHuil. [locie s3Toro crmeayer mNOBTOPHUTH
IUTOMIA/IHYI0 ChEMKY Ha TpPEX YPOBHSIX B MAaBUIbOHAX, U3 KOTOPBIX HYKHO MpEABapUTEIHHO
yIaTUTh MATHUTOMETPUYECKYIO anmnaparypy.

C wmas 2022 1. Ha obOcepBaTopuu «SHrHOa3ap» B HEMPEPHIBHOM pEXUME paboTaeT

CKQJSIPHBIM TMPOTOHHBIN OBepxay3epoBckuil marHutomerp GSM-19. Ha naHHBIE MOMEHT
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PETUCTPUPYIOTCS JAaHHBIE MOYJII MATHUTHOTO 1OJIA ¢ 1-MUHYTHOM quckpetusanueil. [1ozxe mpu
JanpHeleM pa3BEépThiBaHUU oOcepBatopun «SHrubazap» IUIaHUpyeTcs MeperTu Ha
PErUCTpalMIo JaHHBIX C IEPUOAOM AMCKpeTH3auuu 3 cekyH/bl. Pa3BepTeiBanne obcepBaTopuun
BHECET CYILIECTBEHHBIN BKJIaJ HE TOJIBKO B U3yUEHHE BHYTPEHHETO MAarHUTHOT'O MOJIs 3€MJIU, HO
U B HCCIEIOBaHUS BHEIIHUX HCTOYHUKOB T'€OMAaHUTHOM aKTUBHOCTH, IIOCKOJBKY €€
pacrmoyiokeHue, Kak u oOcepBatopuii «Anma-Ata» (43°15'0" CIL, 76°55'12"B) wu
«[romarapax» (40° 56' 6" CI, 44° 29' 30" B1), saBnseTcs OJU3KUM IO IIUPOTE K KOJBIIEBOMY
TOKY, 9KBaTOPHUAIBHOMY 3JIEKTPODKETY U (DOKYCY CEBEPHOM KOJIBLIEBOW TOKOBOM CHCTEMBI S(.
OT0 TaKkKe BHECET BKJIa/l B YTOUHEHHE pacueTa psiJia MHIEKCOB FEOMarHUTHON aKTUBHOCTH.

B 2022 r. mpoBemeHbl MacimiTtabHble pabOTBl MO PEMOHTY U OJIarOyCTPOMCTBY
KOMIUIEKCHOM  reodusuueckoii  obcepBatopun  «KinmmoBckas». B uactHocTH,  OBLI
OTPEMOHTHPOBAH BapUOMETPUYCCKHIA TaBUIBOH, MOCTpoeHHBbI B 2013-2014 rr., BHEmIHsA
O0IIMBKAa KOTOPOTO MpHUILIA B HETOJHOCTh M IMOTEPsUIa CBOW TEIUIOW3OJIALIMOHHBIE CBOMCTBA.
[TaBunbon Obu1 00mUT manensmu u3 JICII u mokparineH, Takxke COOpPYKEHO Kpbuibllo. Takke
MPUILEIINNA B HETOJHOCTh 3a00p BOKPYT MaBHIbOHA ObLT 3aMEHEH Ha HOBYKO HEMAarHUTHYIO
orpany u3z Tpy0 IIHJ[ m mnnactuxkoBoil ceru. Pe3ynbTarom pemMOHTa BapUOMETPUYECKOTO
MABUJIbOHA CTAJO TIOBBIIIEHHE €ro TEIUIOM3O0JLMOHHBIX CBOMCTB, 4YTO OJIarONpUSATHO
CKa3bIBAETCS HA MOBBIIIEHUHU Ka4eCTBA JAHHBIX BEKTOPHOTO MarHUTOMETPA, YyBCTBUTEIIBHOTO K
nepenasaM Temneparypbl. Takke Obula OOHOBJIEHAa IIOKpacka IaBMWJIbOHA aOCOIOTHBIX
u3MepeHuil obcepBaTOpUM, U BOKPYI HEro COOpY)KE€Ha aHaJoTM4YHasi HEMarHuTHas orpaja.
Hakownern, B riiaBHOM 3/1aHUM 00cepBaTOpUM ObUIa YCTAHOBJIEHA HOBAsl CUCTEMA CUTHAJIM3ALNU U
M10’KapOTYILEHUS.

[TonroroBka romoBoro Habopa naHHbBIX oOcepBaropun «Kmumosckas» 3a 2021 rop
BBISIBUJIA psAJ MpoOJieM, XapaKTePU3YIOMIUXCS CYHIECTBEHHBIMH HECTAOMIBHOCTSAMM Oa3MCHBIX
3HaueHuil. Tak, Ha mnporsbkenun 2021 roma pa3max Bapuanuid  0a3UCHOM  JIMHUU
HECKOPPEKTUPOBAHHBIX OTHOCUTENIBHO TEeMIIEpaTyphl JaHHBIX cocraBimsia mo Xo > 20 v,
Yo >45uTn, Zo> 8 uTn. HecmoTpst Ha mpUHHMaeMble MEpbl IO KOHTPOJIIO KadecTBa JaHHBIX,
MpoOJIeMbl CO CTaOMJIBHOCTBIO JAHHBIX OCTaBaJUCh, MOITOMY OBLJIO MPUHATO pEUICHHE O
KOMaHJUPOBKE Ha 00CEpPBATOPHIO C TOJHBIM 3allaCHBIM KOMIUIEKTOM JaTYUKOB U 3JIEKTPOHUKU.
B xo1e komaHIupoBKY ObLUIa BBITOJHEHA 3aMeHa JIJaTYMKa BEKTOPHOI'O MAarHUTOMETpa Ha HOBBIH,
yCTaHOBJICHHBIH B opueHTaruu XYZ. PaboTta o6cepBaTopu B MOCIEAYIOIIHME MTOJIT0/1a HOTHOCTHIO
MOJTBEPNIIa YCTpaHEHUE MPoOJIeMbl ¢ HECTaOMIBbHOCThIO OazucHbIX. Ha puc. 5.8 mokazansl
rpadguku 6a3MCHBIX 3a TIEPBYIO (CTApbBIi 1aTYMK) U BTOPYIO (HOBBIN AaTunK) mosioBunHy 2022 roxa.
Taxum 06pa3oM, ¢ ITOr0 MOMEHTa BRICOKOKaYeCTBEHHbIE T€OMAarHUTHBIE TaHHbIe « KITMMOBCKOM»

COOTBETCTBYIOT MEXKIYHAPOJIHOMY CTAHIAPTY.
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PucyHnok 5.8 — ba3ucHble JJMHUHN U TeMIIepaTypa BapuoMeTpa 710 (cjieBa) u mocJie
(cmpaBa) 3aMeHbI JATYHKA

B xome xomammupoBku 28.03.2022 —04.04.2022r. Ha oOcepBatoputo «bemoe
mope» (WSE), dyakuuonupyromyto B pecn. Kapenus na tepputopun bbC um. H.A. TlepuioBa
buonornueckoro ¢akynsrera MI'Y um. M.B. JlomoHocoBa pemiena mpoOiema c6oeB B padbore
BEKTOPHOT'O OBepxay3epoBckoro maruuromerpa POS-4 (mpousBoacTsa JlabopaTopiu KBaHTOBOM
MarHuTOMeTpuu Ypaibckoro (enepanpHoro yHuepcutera). IIpobnema «BbizeToB» POS-4
MpOSIBIISUIACH TMPAKTHYECKH C CamMoro Havaja YyCTaHOBKM Tmpubopa Ha bernomopckoi
onomornueckoi crtanuuu MI'Y. Ilon «BbuieTaMu» IIOHUMAETCS IMOJIHOE UCKAKEHUE TaHHBIX. Bo
BpeMsl TaKHX BBUIETOB, BMECTE€ C HCKOKEHHWEM JaHHBIX 3amkanuBain mokasarens QMC,
pa3paboTaHHBIN MTPONU3BOAUTENIEM YCTPONUCTBA Il CHHXPOHHOM OIIEHKH KadyecTBa JaHHBIX. DTOT
MOKa3aTeJlb OCHOBBIBAET HA KAaUeCTBE CUTHAJIA MPEIECCHH (JIJTMHA, COOTHOIICHUE CUTHAJI-IITYM) U
MOXXET YKa3blBaTh Ha HaMu4ue (PEPPOMATHUTHBIX TPEIMETOB WM DJIEKTPOHHBIX YCTPOKCTB,
CO3MAIOIUX OONBIION MAarHUTHBIM TpaaueHT BOMW3HM ycTpoiicTBa. [lo mpeaBaputreabHOMY
MPEANOI0KEHUIO «BBUIETB» BO3HHMKAIM H3-32 HEIOCTATOYHOM M30JIALIMM CUCTEMbI MUTAHUS
MarHUTOMETpa OT TeXHOoJormdeckol cetu ctaHuuu BBC. YcTaHOBIEHHBI B OpHEHTALUH
HDZ POS-4 ¢ aBrycra 2022 roja HENpepbhIBHO TEpeCchUIaeT JaHHbIC B AHATUTHYECKUHA IIEHTP
reoMarauTHBIX JaHHBIX ['1] PAH. Ctout otmeTuTs, uto nokazarens QMC oTpeMOHTHPOBAaHHOTO

[IOC-4 ne mpeBbimaer 12 nTn, 3TO yka3bplBaeT Ha HCKIIOUUTENIBHO HU3KUE TPAJUEHTHl U
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OTCYTCTBHE MCTOYHHKOB 3JEKTPOMAarHMUTHOTO IIyMa B MECTE€ YCTaHOBKM mnpubopa. B cBoro
ouepellb, 3TO MOXHO paccMaTpuBaTh Kak ONarompusTHbI ¢akTop MpH JaldbHEHIIEM
pa3BépThiBaHuu obOcepBaTopuu «bermoe Mope» B MONTHOMAacIITaOHYIO 0OCEpBaTOPHUIO,

coorBercTByrolyto cragaapram cetu MHTEPMAITHET.

5.3 Pa3pa60TRa CUCTEMHOI'0 moaxoaa K pacCimo3HaBaAHUK I'€OMArHHTHBIX 6ypb 1mo
AAHHBIM HHICKCOB MATHUTHOM AKTHBHOCTH H KOCMHYECKHX JIy‘-IEﬁ Ha OCHOBE€

HEHPOHHOM ceTH

[pennoxkeH MeTOll pacliO3HAaBaHUsI FTEOMArHUTHBIX OYpb, OCHOBaHHBIH Ha HEHPOCETEBBIX
MOJICTIbHBIX ~ OLIEHKax  DSt-WHIEKCOB;  HWCIIOJIb30BaHbI ~ HAOJIOJCHHS OT  MIOOHHOIO
rogockonia YPAT'AH [Yashin et al., 2015] u He#TpoHHBIX MOHHTOPOB [benos u dp, 2018].
[Tpumenena cBEpTouHasi HEHPOHHAs CETh. PeaM30BaHO MPABHIIO TMPHUHSATHS PEIICHUH s
pacniosHaBanus. CQOpMHUPOBAaHBI OICHKH BEPOSTHOCTHBIX XapPAaKTEPUCTHK PACIIO3HABAHUS
TCOMarHUTHBIX Oypb. DKCIECPUMEHTAIBHOE HCCIEIOBAHUE METOAA MOATBEPIUIIO  €ro
s dexTuBHOCTh. [loKa3aHO, YTO COBMECTHBIC HAOJIOACHUS CHCTEMBI TOJAOCKOI-MOHHTOPHI IO
CPaBHEHHMIO C Da3JCbHBIMH  HAOJIOJACHUSMH, IOBBIIIAIOT BEPOSTHOCTh IPABUIHHOTO
pacro3HaBaHMs TEOMarHUTHBIX OYpb.

Pemienne  3amauM  pacrmo3HaBaHWS ~TEOMArHUTHBIX ~ Oypb  37ech  Oasupyercs
MPEATOIOKESHUH, YTO MEXK/Ty HaOII0JCHUIMHI MIOOHHOTO TOJJOCKOIA U HEUTPOHHOTO MOHHUTOPA C
OJTHOW CTOPOHBI M Dst-HHAEKCaMu — ¢ IPYroi CyniecTBYeT () yHKIIMOHAIbHASI CBSI3b, NCKAKCHHAS
noMexamu. Toraa, O4eBHUIHO, MOXKHO IMOCTPOMTH MOJAENb DsSt-MHICKCOB B 3aBUCHMOCTH OT
MIOOHHBIX U1 HEUTPOHHBIX TAHHBIX HA OCHOBE COOTBETCTBYIOIICH HEHPOHHOM CETH.

OOmrast cxema peuIeHus! 3a/la4d COCTOMT W3: MPEABAPUTENFHON 00pabOTKM MCXOIHBIX
Dst-unnexcoB (Yp) m MOHHBIX (Xm) W HEHTpOHHBIX (Xn) MaHHBIX ISl BBIACTICHHS B HHX
CYIECTBEHHBIX HMH(pOPMATHBHBIX COCTABISIOIINX; OOyYeHHS HEHPOHHON CETH; BBIYHCIICHUS
mozeneir Dst-MHIEKCOB HEHPOHHOW CEThIO M MIOOHHBIX M HEWTPOHHBIX JaHHBIX; MPOIETYpPHI
NPUHSTHS PEICHUH IS PaClO3HABAHUS [€OMArHUTHBIX Oypb, KOTOpasi OCHOBBIBACTCS HA MOJICITH
Dst-uHIekCOB M CpaBHEHHMM WX C 3aaaBacMbiM moporoMm. Ha pwuc. 5.9 momemena cxema
BBIYHCIIMTENIFHBIX OMNepanuii ¢ 0003HAUYCHHBIMU BBINIE MEPEMEHHBIMH, KOTOpas IOSICHSIET

peuicHuc paCCManHBaCMOﬁ 3aJa4du.
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Pucynok 5.9 — Cxema BbIYHCJIUTEIbHBIX ONlEPalHii pellleHNs 32Ja44 PACIIO3HABAHUSA
reOMATHUTHBIX OypPb

CTpyKTypa UCIOIB3yeMON CBEPTOUHON HEHPOHHOM CETH BKIIOUaia 4 CBEPTOUYHBIX CIIOA
(CL — Convolution Layer) co BXoaHBIM BeKTOPOM pa3zMepHocTH AK, co cBEPTOUHBIMU DHITBTpaMH
pasmeprnoct AK ¢ u ¢yukmmsamu aktuBanuu f(X) =1, x>0, f(x) =0, x<0. Bexomsr ot CL
NOJIaBaAIMCh HAa BXOA cymmmupytoriero nonHocsssuoro ciost (FCL — Fully Connected Layer) ¢
BBIXOJIOM pa3mepHocTH Ak _Nn=1. PabGora HeiipoHHOW ceTn 0a3upoBagach Ha CHCTEME
«CKOJB3SIINXY» C SIMHUYHBIM IIarOM BPEMEHHBIX OKOH IIMpUHON AK, COrlTacOBaHHOM CO CpeiHei
JUTUTENBHOCTBIO Oypu. DyHKIMOHAT O0ydYeHHUs TPEACTaBIIsLT COOOM CPEAHIO O WHTEpBATY
o0OydeHus: CyMMY KBaJIpaTOB pa3HOCTeN Mojiesieil HeWpOHHOM ceTu u Dst-uHIeKCOB AMst KpaitHUX
IPaBbIX 3HAYEHUI MHJEKCOB «CKOJB3SIIMX» OKOH. Peann3oBbiBaiach MUHUMU3AIUS BBEIEHHOTO
¢ynkunonana. IlomyueHHBIe B pe3ynbTare MHUHUMH3AIHMHA MOJIEIH, WCIOJIB30BAUCH IS
BBIYUCIICHHUSI MOJINIBHBIX OIICHOK Dst-mHIekcoB. MeToj pacro3HaBaHus Oypu OCHOBaH Ha
nporenype knaccudukaimu [Bapxamos u Pesynos, 2016].

bbuto  mpou3BeAEHO HKCIEpUMEHTANIbHOE UCCIEIOBaHME 3a/a4d  PAaCHO3HABAHUS
TE€OMarHUTHBIX Oypb. BreiOmpancs dwereipéxmecsunbnii wmHTepBan 2018.08.01 —2018.11.30,
pacrloJio’)KeHHBIM BHE TpaHull HHTepBasa oOyueHus. Ha pwuc. 5.10 mnokazansl rpadux
Dst-unnekcoB Y, (k) n monydeHHBIE HEWPOHHOW CEThIO TPApUKH BBIYHCICHHBIX MOAEITHHBIX
orneHok Dst-manmekcoB Yy, (k), Ypy (k) mna Ak = 48. Tlpu 3amanHoM mopore Ypo = —50 uTn
PEaTM30BBIBAINCH 5 COOBITHH, COOTBETCTBYIOIIMX T€OMarHUTHBIM OypsiM, KOTOpbIE OTMEYEHBI
3HAKOM «KpecT B Kpyxkouke». Paccmorpenme rpaduka Ypy(k) ¢ yuérom mopora
Ypo1 = —(40 =+ 42) 5Tn mo3BOIMIIO YCTAHOBUTH, YTO PEATM30BBIBATIOCH 4 (haKTa MPaBUIIBHBIX
pacro3HaBaHUii T€OMarHUTHBIX Oypb, OTMEUCHHBIX 3HAKOM «KpECT B Kpyxkouke», u 0 (hakroB

JIOXKHBIX PACMIO3HABAHUIN T'€OMAarHUTHBIX Oypb.
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Pucynok 5.10 — I'pa¢guxu Dst-unnexcoB Y p(k)u MoesibHBIX olleHOK DSt-ungexcon
Ypu(k), Ypn(k), untepBan 2018.08.01 — 2018.11.30

Paccmotpenue rpaduka Yy (TK) ¢ yaérom nopora Ypg, = —(40 + 42) aTa nokaszaio,
YTO peaIn30BbIBATIOCH 2 (paKTa MPaBHIIbHBIX pACIIO3HABAHUIN F€OMAarHUTHBIX OYpb M OJTHO JIOXKHOE
pacrno3HaBaHie, OTMEYEHHOE 3HAKOM «MUHYC B KPYKOUKE».

B pesynpraTe WHCMNOIB30BAaHME COBMECTHBIX HAONIOJACHUN CHCTEMBl MIOOHHBIX U
HEHTPOHHBIX JAHHBIX [0 CPAaBHEHMIO C MCIIOJIb30BAaHUEM pa3fielbHbIX HaOMI0IeH!H obecreunsio
MOBBIIIEHUE BEPOSATHOCTH MPABUIBHOIO pAclO3HaBaHHUs BO3HUKHOBEHHS N'€OMAarHUTHBIX OYypb.
[IpennokeHHBI METOJA paclno3HaBaHUS T€OMAarHUTHBIX Oypb MMeEeT OoNbIlNe Pe3epBhbl IS
YCOBEpIIEHCTBOBAaHUS, B YaCTHOCTH, AajbHEHIIEW ONTHMHU3ALMKU €ro MapaMeTpoB C LEJbIO
YAYYIIEHUS BEPOATHOCTHBIX XAPAKTEPUCTHK M €ro IMPHUCIOCOOJIEHUS Ul peHIeHHs 3aJa4yd
KpPaTKOCPOYHOTO MPOTHO3MPOBAHUS TE€OMArHUTHBIX Oyph MyTeM SKCTPANOJSAIUM JaHHBIX.
[IpennoxxeHHbIi METO]] pacliO3HABAaHUSI TEOMAarHUTHBIX Oypb UMEET CYIECTBEHHBIN MOTEHLHAN U
OJIarONpUATHYIO MEPCHEKTUBY UMEET B M3yYEHHUH N€OMAarHUTHOM aKTUBHOCTU M KOAUPOBAHUH

(kaTayoru3aIyu) TEOMarHUTHBIX OYypb.
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I'KHUHIT (OHTA)-02-262-02. I'eone3uueckue, KapTorpaduyeckue HHCTPYKIUH HOPMBI H
npaBwia. MHCTpyKIus MO pPa3BUTHIO ChEMOYHOrO OOOCHOBAHMS M ChEMKE CUTYyallUd WU
penbeda ¢ mpuMeHeHneM T100aTbHBIX HAaBUTAMOHHBIX CITyTHUKOBBIX cucTteM [ JIOHACC u
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6 UcciaenoBanue yCTOMYMBOCTH MOPOJAHBIX MACCHBOB HA OCHOBE CHCTEMHOIO
aHAJIM3a TeOAMHAMHUYECKHUX MPOLECCOB ISl Te0IKOJIOTrHYecKH 0e30macHoil
MOJA3eMHOM M30JIIINH PAINOAKTUBHBIX 0TX0/I0B

MpaHT PH® Ne 18-17-00241-I1

PernctpauunoHHbin Ne: 122052300071-5

PykoBogutens: akag. Al 'BUwLIMaAHK

OTBEeTCTBEHHbIE MCNOMNHUTENN: K. d-M-H-H. B.A. [13e60eB, A.T.H. B.W. KadTaH,
A.7.H. B.H. TatapuHoB

B 2022 r. nccnenoBanus ObLIM HAIpaBJICHBI HA PEIICHHUE CICTYIOIINX 3a1a4.

° [TomyueHnne HOBBIX dKCHEPUMEHTANBHBIX JAHHBIX O COBpEMEHHOM reoanHaMmuke Huxhe-
Kanckoro maccuBa Ha ocHoBe ['HCC-HaOmrofeHHil, YHCIEHHOTO MOJEINPOBAHUS
HANPSDKEHHO-Ie(DOPMUPOBAHHOTO  COCTOSIHMSI M aHaliW3a TeoJIOT0-TeOPU3NIECKUX
JIAHHBIX.

. CucTeMHO-aHATUTUYECKOE O0O0OIIEHHE PEe3yIbTATOB M IOCTPOCHHE Te€OAMHAMUYECKOMN
MOJICJIA COBPEMEHHOI'0 HaNpsHKECHHO-e(OPMUPOBAHHOTO COCTOSIHHMS IOKHOH 4acTH
Enucerickoro kpska, a Takyke OIleHKa TCHJICHIIMHA €0 re0IMHAMUYECKOM 3BOJIIOIUH.

B aBrycre 2022r. Opuia opranuzoBaHa okcneauuus Ha  Hukne-Kanckuii
reoguHamuueckuil nomuron (KpacHosipckuii kpait) ans nposenenuss ['HCC-nabmonenuit 3a
coBpeMeHHBIMHU JBMkeHUsIMH 3eMHOU Kopbl (C/I3K) u sxcnepuMeHTanbHON MPOBEPKU METOAUKHU
KOHTPOJISI TOUHOCTH ammapaTypbl. JTo Oblna 4-s smoxa HaOMI0JeHHM, TPOBEACHHAsS B paMKax
npoekta PH®, u necsitas — ¢ MOMEHTa CO3aHUsI T€0JUHAMUYECKOTO TTOJIUTOHA.

CrytHukoBas reonesndeckas cetb (puc. 6.1) cocrosma u3z 39 THCC-nyHKTOB, M3 HUX:
6 CKaNmpHBIX, OCTANbHBIE CKBAXHHHOTO Tuma. JIIg TONEBBIX H3MEPEHUN HCIOIB30BATUCH
8 xomrutekroB 'HCC-npuemunkoB u antenn: Topcon Hiper SR — 3 mr.; Javad Delta 3N ¢
autenHamMu JAVGRANT-G3T — 2 mr.; Javad Delta 3N ¢ anrennoir 'A152I'HCC — 1 mr;
PrinCe i50 — 2 1.

ITo BpemeHnHbIM psinaM u3smeHeHus koopauHat ['HCC-mynkroB 3a mepuon ¢ 2012 mo
2021 rr. ObUTM paccUMTaHbl BETUYHMHBI PACTSKEHUS-CXKATHUS MO TJIABHBIM OCSIM JlehopMaiuu
KOHEYHBIX AJIEMEHTOB U TIOCTPOEHBI KapThl CKOpOCTE Aedopmaruu (aunaTtamun), nedGopManun
MOJIHOTO CJIBHTa W CKOPOCTH YIJIOBOTO BpaIleHWs KOHEYHBIX 3JIEMEHTOB CETH. TOYHOCTH
oTIpe/ieNIeHUs] TOPU30HTAIBHBIX ABM)KCHUN COCTaBUIIA B Tu1ane ~ 1,3-2,5 Mwm, 1o BeICOTE ~ 2,5 MM.
Ha ocHOBe He#poceTeBOro MmoJjaxojila OHH OBLIM SKCTPAIOJMPOBAHBI HA BCIO TEPPUTOPHUIO H
MMOCTPOCHBI KHHEMAaTUUYECKUe U JieopMaIinoHHbIe Moieu. [1o HUM mpoBeieHa olleHKa TOYHOCTH

U CTENEeHUM TMOJBMKHOCTH BEpXHEW 4YacTH 3EMHOM KOpBl, KakK KIIOYEBOro QaxTopa,
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OMpPCACIIAIOIICTO MPOLECChI PA3yIJIOTHCHHUA MAaCCHBA T'OPHBIX MOPOA HAa YHYACTKEC 3aXOPOHCHUSA

BBICOKOAKTHUBHEIX PAO.

[ Mpanuysl yuacTka A CkarbHble reofesnyeckne LeHTphl
A MyHkTel FTHCC-u3meperwii Ha 2021 roa A MyHKTBI € KOHCTPYKUMEN TpyBYaToro ueHTpa

Pucynok 6.1 — Cxema THCC-nyHKTOB, y4aCTBYIOIIMX B H3MePEeHUSIX HA
reoanHamMuueckom noaurone Humxne-Kanckoro maccusa, 2022 r.

BeimonHeHa skcnepuMeHTaldbHas MpoOBepKa pPa3pabOTaHHOM METOAMKH MOJIEBOTO
koHTpoiast TouHocth 'HCC-anmnapatyps! s pasnnudbix THHOB 'HCC-nipueMHUKOB M aHTEHH
(puc. 6.2). Korrponro 6sutr moaseprayTsl 6 komiuiekToB ' HCC-anmmapaTypsl, IpUMEHSEMBIX B
noneBbix kammnanusx ['HCC-naGmroneHuidt Ha reoguHamuueckoM mnonurone Hrinkne-Kanckoro
MaccuBa B MepHoJ BbINOIHEHUs mpoekra ¢ 2018 mo 2022 rr. B 2022 r. xoHTposmo ObuH
noaBepruyThl 6 komiuiektoB ['HCC-anmapaTypbl, NpUMEHSEMbIX B IIOJIEBBIX KaMIaHUIX
pEryIspHBIX HAOMIOJEHUH Ha reoguHamMudeckom monurone B 2020-2022 rr.: Javad
Delta 3N 02757 GA152GNSS; Javad Delta 3N 04305 GrAnt-G3T 06458; Topcon 14855;
Topcon 13775; Prince i50 3395903; Javad Delta 3N 04304 GrAnt-G3T 0673.
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Pucynok 6.2 — Cxema u3MepeHuii 6a30Boii THHIH IKCIIepUMeHTa Ha Gepery p. Enuceii

Metoauka MpOAEMOHCTpHUpOBaia CBOKO 3()()EKTUBHOCTh, BBIIBUB HEKOPPEKTHBIC
HACHOPTHBIC XapaKTEPUCTUKHU OJHOM U3 aHTeHH (Tabu. 6.1). Cinenyer Noa4epKHyTh, YTO OLIMOKA
He Morja ObITh BBIBIIEHA B pe3yjbTaTax IMOJEBBIX M3MEPEHMH, T. K. TOUYHOCTb OINpEAEICHUs
BBICOTHOM KOMITOHEHTEI JII 0a30BBLIX JUHUH )IHHHOﬁ OT HCPBBIX OO ACCATKOB KHIIOMETPOB
coctaBisieT 1-2 oM, T. €. 6JiM3Ka K OIMOKe MacIopTHOTO 3HAYEHUs BBICOTHI (hazoBoro meHTpa. I1o
IPEIBApUTEIILHBIM OIIEHKaM C TIOJIyYU€eHHOH TOUYHOCTBIO MOXKHO JIOOUTBCS PE3Y/IbTaTOB

nedopMarmonHoro aanusa ¢ Benmuunoit CKO He 6onee 107,

Tabmuna 6.1 — Pezynprater korTposst THCC anmapaTypbl ¢ y4eTOM BO3MOXKHOM OIIMOKH

nacropTHeIX xapakrepuctuk anTeHHbl JAV_GRANT_G3T+G Ne06458

Bepositheiimue Kommorenta Kowmnonenra KommnonenTa
3HAYEHUS dE (vm) dN (vMm) dU (mm)

OE MsEg oN Msn sU Mst
L 2 3 4 5 6 7
X1 0,1 2,2 -1,9 1,3 -1,6 2,1
X2 1,7 2,6 19 15 -2,0 2,6
Xs 14 2,5 0,4 14 54 23
Xa 03 2,5 0,1 14 2.8 2.4
X5 -0,3 2,4 0,3 1,4 1,1 2,3
X6 0,1 2.4 0,0 1,3 -0,1 2.4

BoimonHeno  cucremMHoe  0000mIeHME BCero MaccuBa  HMH(OpManuM:  JaHHBIX
MHCTPYMEHTAJBHBIX HAOMIONEHUH, KapT JeQOpMallMOHHOTO aHajiu3a, YUCICHHBIX MOJeJeH

HanpsikeHHO-nedopmupoBanHoro coctossaust (HJIC) u cxem pacripeneneHuss TUHAMHYECKUX U
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nokasaresuei (reoMopQoIorHuecKux, reopu3nIecKux U Ap. TE€ONPOCTPAHCTBEHHBIX JTAHHBIX) U
MUHTETPAJILHOTO.

VY CTaHOBIIEHO, YTO KPYIIHBbIE TEKTOHHMUYECKUE HapylleHHs, 00pa3yIole HepapXudecKyto
OJIOKOBYIO CTPYKTYpY B paiOHE, ONpEIENsAIOT IPOCTPAHCTBEHHO-BPEMEHHbIE OCOOEHHOCTH
B3auMmoieiictBusa 6sokoB, ux HJC u kuHeMaTuky. YuyacTok «EHHCEWCKHI» MEpeceKaroT P
pa3pbiBoB Oosiee Hu3koro panra lymuxunckuid, bespimsiHubIi U ap. CpenHsis MIMpUHA 30H
JUHAMUYECKOIO  BIMSIHUA  pa3inoMoB ouneHuBaercs B 0,7-1,3 kM 3a HCKIIOYEHUEM
[Ipuenucerickoro, rae oHa gocturaer 7 kM (corsmacHo 3aBucumoctsM [.I°. Kouapsna wu
C.I. lllepmana), 3axBatbiBasi yuyacTok crpoutenberBa [INJI. Palion B reoluHaMHYeCKOM IUIaHE
cTabueH, MaKCHMaJIbHBIE CKOPOCTH AedopMaluii o MOIYI0 He mpeBbimaT 5x107 B rox, a ¢
Y4€TOM BPEMEHHOI'0 MacIITabHOro 3(pdeKra 3TH 3HaUSHUsI B IIIUTEIbHOM MEePCIEKTUBE JOKHBI
YMEHbIIATBCA Ha MNOpsnoK. Ilo KMHEMaTM4ecKUM XapakTEpUCTUKaM pPAaloOH JEIUTCs Ha
13 KpynHBIX CTPYKTYPHBIX OJIOKa, TPaHHULAMH KOTOPBHIX B OOJBIIMHCTBE CIYy4aeB CIyXKat
KPYIIHbIE TEKTOHUYECKUE PA3JIOMBI.

broxu VI, VIII, IX, X, XI, orpanuuennsie KaHcko-ATamaHOBCKUM (C ceBepa) H
MyparoBckuM (¢ 3amaza) pasioMaMH, HMEIT  CKopocTh  ropusoHTanbHbIX CJ 3K
okojo 3,5 Mm/roa. B kpsutbsx IIpaBoGepesxkHoro pasioma OJIOKOBBIE CIIBUTOBBIE JIBUKECHUS
CO3/AI0T «YCTYMOBHIHYI0» CTPYKTYpY. [1o koHTakTy 6510K0B VIII 11 [X mosmydeHsr MakcuMalibHbIE
TPAJUECHTHl TOPHU3OHTAIBHBIX JABWKEHUM. ['paHMma CMEHbl HanpaBlIeHUH JBUKEHUH, C
CyOIIMPOTHOTrO Ha CyOMepHInOHaIbHOe coBnagaer ¢ [IlyMUXUHCKUM pa3noMoM. DTOT y4yacTOK
HaXOJUTCS Ha paccTOSIHMM 2-3 KM OT 30Hbl KoHTakTa Cubupckoir miargopMel Hu
3anagHo-CuOUPCKOM MINTHI U UCTIBITHIBAET €0 BIMUSIHUE.

BbinonHeHO cpaBHEHHE pACIONIOKEHUS TPABUTALMOHHBIX M MAarHUTHBIX aHOMAIMH U
TEKTOHWYECKHUX pa3noMoB. [lo uToram aHanmsa mocTpoeHa Kapra 0OOOLIEHHOM MHTErpanbHOM
Mepbl T'€OJAMHAMHUYECKOH Oe30MacHOCTH, KOTOpas paHKUpyeT TEppPUTOPUI0 Ha YYaCTKH:
Oe3omacHple HEWTpaIbHBIE WM MEePEeXOoHbIe, HeycToiunBbe (puc. 6.3). [locinenqnue 3aHMMAOT
nnomazs okono 21 kM2 DTo MperMyIIeCTBEHHO 00IaCTH COUNEHEHNS TEKTOHNYECKHUX CTPYKTYP
U YYaCTKH BBICOKHX T'PAaJUEHTOB penbeda, YeTKO BBIPAKEHHbIE B aHOMAJbHBIX 3HAYCHHUSIX Mep
AKTUBHOCTH JMHAMUYECKUX MoKa3zarenei. [1o oTHomeHnn kKo BCel mIIoImaay UccileJOBaHUM OHU
3aHIMaOT okojo 9,1 %. VYuacrok «EHHCEWCKHil» pacrojaraeTcsi B HMHTEpPBAJIC 3HAYCHHU

WHTETPaIbHOIN MephI reoJuHaMudeckoit 6ezomacHoctu 0,48-0,52.
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Pucynok 6.3 — UToroBasi HHTerpajibHasi Mepa reoJHHAMHYECKOI 0€30MaCHOCTH M0 BCeM
UCIO0JIb3yeMbIM HamMu npu3nakam (2022 r.)

ITpoBeneHO TECTMPOBAaHME HOBOT'O AJITOPUTMA AJIS BBIIEICHHUS B MHOTOMEPHOM MAacCUBE
reONpPOCTPAHCTBEHHBIX JIaHHBIX (reo(U3nuecKue IoJsl, TeOXHUMHUS, KOCMUYECKHE CHUMKHU,
penbed, KapTbl COBPEMEHHBIX ABM)KEHUN, JaHHBbIE CEMCMOJIOIMYECKOrO0 MOHUTOPHUHIA U Jp.)
JUHENHO BBITAHYTBIX CKPBITBIX CTPYKTYp. OHU TPEACTaBISIOT HAUOOIBIIYIO OMACHOCTH JUIS
COXPAHHOCTH M3OJSIMOHHBIX CBOMCTB MOpOA, T.K. MOTYyT OBITb MOTEHIHAIHHBIMU
3oHamu BO3 i omacHeix  gedopmarmii.  beur momudummpoan  anroputm LDPS,
nponospkaronuii DPS-cepun anropurmon JIMA-Ki1acTepHOTO aHAIH3A.

HTepamuoHHEIM BapuanToM airoputma SDPS — SDPS' mpoamanmsuposan  KaTajior
AC® OUIL ET'C PAH, r. HoBocubupck, PAH Antae-CassHckOoro permoHa, OOBEIMHEHHOTO C
karajgorom JokanbHOM cetn HO «PAO». Katanor Bximtowaer 11 520 coOwituii. Airoputm
paboraer 6onee »ddextuBHO, yeM amroput™m SDPS, T. k. uTeparmoHHas cxeMa TMO3BOJISIET
MOCJIeI0BaTeNbHO BBICEKATh M3 MCXOJIHOTO MaccuBa COOBITHH Bce Ooinee cialble, HO, TEM He
MEHee, BaXXHbIE JUIsl aHAJIM3a CTYIIEeHUs. BbIOTHEHHBIE MTOCIEeI0BATENbHO 9 UTepaluii aHaIn3a
TTO3BOJIMJIN BBIICTTUTH B MACCHUBE COOBITHM OJM3KUE K TMHEHHBIM 30HBI CTYIIIEHUN CEMCMHYECKUX
COOBITUI CEBEpPO-3aIalHOTO U CEBEPO-BOCTOYHOI'O HAMpPABJICHHM, KOTOPbIE TEOPETUUECKU MOTYT
OBITh 30HAMM AKTHBHBIX TEKTOHMYECKHX pa3jIoMOB. [IpearnoyiokuTensHO CeBepo-3amagHoe U
CEeBEpPO-BOCTOUHOE HAMPABJICHUS SIBJISIOTCS JOMUHAHTHBIMH, @ CyOIIMPOTHOE — BTOPOCTETIEHHBIM

WU CYOIIMPOTHOE JMHEHHOE HAapyIIeHWe B BOCTOYHON 4YacTH. YPOBEHb IKCTPEMAIbHOCTH [
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paszenser Hame MHOXkecTBo SDPS! Ha n1Ba Hemepecekarommxcs OIMHOKECTBA — IIOTHOE SDPS
U MEHee IJIOTHOE.

Utepauuonusiii SDPS = SDPS' (r, f), r-mnotHoe MuoxxectBo SDPS Ha puc. 6.4 0TMedeHO
kpacubiM, SDPS' () < oTMedeHo cuuuM. B Hamem ciydae i =9, a KOHKpETHbIC ISl i-TOii
UTEepaIliy apaMeTphl ' ¥ f ToKa3aHbl HA PUCYHKaX (BBEPXY).

(a) ()

b_0.00 r 46.12 it_1 b_0.00 r_46.12 it_3

58 _ . G 58 4
56
54
52 4
50
48

46

80 85 90 95 100 105 80 85 90 95 100 105

() (r)

b_0.00 r_46.12 it 5 b_0.00 r_46.12 it_9

58 . - R 58
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54 1
52 1
50 1

48 1

46 1
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Pucynok 6.4 — TlpuMepbl aHaIM32a TaHABIX agroputmom SDPS':
(a) — nepBasi urepauus; (6) — Tperbsi; (B) — naTas; (r) — AeBsTast

HanpaBneHnuss nepBbIX JIMHEHHBIX 30H B OOIIEM MAacCHUBE CEHCMHYECKUX COOBITHH,
KOTOpBIE€ CBA3aHbl C N€OJIMHAMUYECKMMH 30HAMH, HApyLIEHUH YAaloCh BBIACINUTH, HAUMHAS C
TpeTbei urepanuu. lIpeanonoxuTenbHO ceBepo-3amajHoe U CEeBEPO-BOCTOYHOE HAIpPaBJICHUS
ABIIAIOTCS JOMHUHAHTHBIMHU, a CYOIIMPOTHOE — BTOPOCTENEHHBIM WM CYyOUIMPOTHOE JIMHEHHOE
HapyIlIeHUE B BOCTOYHON YaCTH.

Co3nan M omyONMKOBaH OTKPBITHIM Habop manHHBIX «HampsbkeHHO-AehopMHUpoBaHHOE
cocrossHue yuactka "EHMceWckuil" W mpuilerarommx TEppUTOpUI», pa3MEIICHHBIH B
YHHUBEPCATHbHOM PETO3UTOPUHU C OTKPBITHIM JOCTYIIOM, pa3pabOTaHHBIM B paMKax €BpOINEWCcKon
nporpamMmmbel  OpenAIRE nox ynpasnenuem LIEPH. ba3za paHHbIX pasMmemieHa 1o ajpecy:
https://doi.org/10.5281/zen0d0.6560841.
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Pesynbrarhl uccienoBaHUM, TOJYyYEHHBIE MPU BBIMOJHEHUU TMPOEKTa 3a TMEPUOJ]
2018 mo 2022 rr., mpenacTaBieHbl B BHUAC T'€OJMHAMHYECKOM MOJIETM  COBPEMEHHOTO
HaIpspDKEHHO-1eGopMupoBaHHOTO cocTosiHus FOxHOM yacTn Enncerickoro kpsoka.

['eoguHaMHuUecKass MOJIEIb HHTETPUPOBaAja B CeOsl pe3ybTaThl: U3YYCHUS COBPEMEHHBIX
IBUOKCHHM, 1e(OpPMAIMOHHOTO aHallu3a, MOJACIUPOBAHUS HANPSOHKCHUA W WHTEPIIPETAIUN
reojioro-reopusnyeckux gaHHbIX. Ha ocHoBe manHbix ['HCC-HaOmroaeHWil BBISBICHBI
aHOMaJIbHBIC (OTACHBIC) YYACTKH W 3aKOHOMEPHOCTH paCIpeACNICHHs] TOoJIed HaNpsOKeHUUW W
nedopMauii M ¢ HCIONB30BaHHEM aIrOpuTMOB JIMA BBINIOJIHEHO T'€OJMHAMHYECKOE
pallOHUpOBaHUE TEPPUTOPUHU. Y CTAHOBIIEHA B3aUMOCBSI3b MEXK]Y AHOMAJbHBIMU 3HAYEHUSIMU
ckopocteir nedopmariuii, BBICOKOTPAAMEHTHBIMH 30HAMH WHTECHCHUBHOCTHU HAIPSDKEHUHA U
MEepapXUuecKol TEKTOHMYECKON HapyIIEHHOCThIO paioHa. V3ydeH CIOXHBIM  CIEKTp
TEKTOHMYECKUX JIBM)KCHHI, HEPABHOMEPHO paCHpeleNieHHbIX B JUCKPETHO-OJIOUHOW cpeje.
[ToarBepkneHo GyHIAMEHTATBLHOE MIPEICTABICHHE O TOM, YTO MAacCHBBI TOPHBIX MOPOJ JaXKe B
CTAaOWIBHBIX 00JIACTAX HAXOAATCS B HEIIPEPHIBHOM ITporiecce 1e(opMupoBaHusi.

OneHed THO KHHEMAaTHYECKHUX  CMENIEHHMHA. 30HBI  AWIATalldd  CXKATHSA  CO
snagennsamu 1,6:10° B y3ne nepeceuenns [TpasoGepesxnoro n Kancko-ATaMaHOBCKOTO Pa3ioMOB
B CEBEpPO-BOCTOYHOI YacTH paiioHa ¥ 30Ha muiaTanuy pactsxeHns $10° ma 3amane oxasammcs
CBSI3aHHBIMU C 30HAMU HAaUOOJIBIINX JAeopMalrii cIBUra. T0 TOBOPUT O CIIBUTOBOM XapaKTepe
neuxkenuit mo [IpaBodeperxHoMy pa3ioMy (JIEBOCTOPOHHUHN CHIBHT).

Jnst mpoCTpaHCTBEHHON OILIEHKH CTENEHHW MEXaHMYECKOTO Pa3yIUIOTHEHHUs MacCHBa B
MpejeNiax aKTUBHBIX OJIOYHBIX CTPYKTYp NPEAJIOKEHA HOBas XapaKTepUCTUKA — JIePUIUT
HAKOIUIEHHBIX TOPU3OHTaNbHBIX cMmemeHuid nmyHKToB ['HCC-cetu. Uem Oonbliie BeTMYHMHA
HAKOIUICHHBIX CMEIEHUH, TeM OOJbIIe CTENEeHb CTPYKTYPHOW HAPYIIEHHOCTH WM PACKPBITHUS
MTOPUCTOCTHU TTOPOI.

Anamu3  kapt  JaedOpPMAIMOHHOTO  aHaju3a TMO3BOJWJI  TMOJYYUTh  CIICTYIOIIHE
MIPOCTPAHCTBEHHO-BPEMEHHbBIE OCOOCHHOCTH CKopocTed nedopmainuii Kak WHBAPUAHTHOTO OT
CHCTEMBI KOOpJMHAT  [OKa3aTes, XapaKTEPU3YIOLIETO MPOSIBIICHUS  TIYOMHHBIX

reoJMHaMHUYCCKUX ITPOIECCOB HA 3€MHOM ITOBEPXHOCTH.

1. 3a mepuon ¢ 2012 mo 2021 rr. 3HayeHWs OuiIaTallMd HE TPEBBIIATU MO MOIYJIIO
Bemmuna 1,6+8x10°. Cama momanka ctpoutensctBa [IMJI HaxomuTcs B 30HE
MUHHUMAJIBHBIX CKOPOCTEH JedopMalinii, HO Ha TPAHUIIE PACTATUBAIOIINX U CKIMAIOIITNX
nedopMmaruii.

2. Xapaktep U3MEHEHHUSI MTOJIOKEHUSI 30H MAKCUMAJILHOTO CXKATHUS U PACTSKEHUS, CBI3aHHBIX

C TIIyOMHHOW TE€OJWHAMUKOW BEpXHEW 4YacTH 3EMHOM KOPBI, HOCHJ IHUKJIMYECKHI
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xapaktep. Hampumep, B smoxy 2012-2014 rr. 30Ha pacTaruBamomux aehopMarimii,
3aperucTpupoBaHHas B 3amaaHoi yactu B dmoxy 2012-2013 rr. (puc. 6.5a), ucuesna, HO
MOSIBWJIaCh HOBasi — Ha BOocToke (puc. 6.56). B 2015 rr. oOmiast kapTuHa pacrpeacieHust
30H C)KaTHUs U pacTshKeHUs (hakTHUYeCKH BepHyJach K amoxe 2012-2013 rr. (puc. 6.58).

3. HNamee, B 2016T. (puc.6.5r) xapakrep pacrpeneieHuss TONS AWIATAIUH  C
HE3HAYUTENIBHBIMU OTIMYMSAMHU ToBTOpsAeT »snoxy 2012-2014rr. (puc. 6.56), T.e.
MPOJOJKUTENFHOCTD IMKJIA PeXHMa C)KaTUe-PACTSHIKEHUE COCTABUIIO MPUOIU3UTENHHO
2 rona.

4. Yepes uersipe roga — B 2020 u 2021 rr. BUJ pacnpenesieHus MOJs JUIaTalluy clerka
n3Mmenwmcs (puc. 6.5 g, e), Ho, B 1iesiom, octaiicst 6;m30k K smoxe 2012-2013 rr. [Ipu aTom
30HBI MaKCHMAaJbHBIX OTPUIATENBHBIX JAWJIATAllUA TMPAKTUYECKH HE U3MEHSIOT

IIOJIOKCHUS, YTO TOBOPHUT 00 ux IIPUPOJHOM XapaKTCpPE.

IIpocTpaHcTBEHHOE pacHpeiesieHHe yYaCTKOB MaKCUMAJIbHBIX JleopMaluii AuIaTaluu u
IIOJIHOT'O C/IBUI'a CBUJETEIBCTBYIOT O COBPEMEHHON TEKTOHMUYECKON aKTUBHOCTH MypaToBCKOTO,
ATtamanoBckoro, Kancko-AramanoBckoro, IlpaBobepexxHoro um dactuyHo IllymuxmHCKOTO
pa3noMoB. JIBuKeHMsI B LIEHTPAJIbHOM M CEBEPHOM 4acTu 30HbI KOHTakTa 3arnagHo-Cubupckoit
winThl 1 Cubupckoii miaTGopmsl B paiioHe cousieHeHus ¢ paziaoMoM Ne 10 MeHsSIOT HalpaBiIeHUs
C CYOLIMPOTHOTO HAa CyOMEpUIUOHAIBHOE, YTO CBUETENBCTBYET 00 X CIIBUTOBOM XapakTepe 1o
MypatoBckoMy U ATaMaHOBCKOMY pa3jioMaM.

OcoOEeHHOCTH  TEHJEHIMA T'eOJIMHAMMYECKOW DBOJIONMH  paloHa  CIIEIYIOIIHE.
KonTpactHo BbIIEnseTCS ATaMaHOBCKMM OTpor EHMCcENHCKOro Kpsbka, TIA€ OTMEYaroTCs
pactsaruBarone JaeGopMaluy 3eMHOM MOBEPXHOCTH, CBUAETENBCTBYIOIIME O COBPEMEHHBIX
MOJIOKUTEIBHBIX BEPTUKAIBHBIX JBUKEHUSAX. 30HA KOHTakTa 3anaaHo-CUOMPCKON TUMTHI U
Culbupckoil miar@opmbl TakKe HYETKO BBLIENSAETCS IO HaNpaBIE€HHOCTH COBPEMEHHBIX
TOPU30HTANIBHBIX IBMKEHUH M 0caM AedopmMaruii. ITo XOpOIIo BUIHO U HA KapTax JUJIaTallud U
neGopMaluy TMOJHOTO CABHMra. 30HBI, KOTOpPBHIE OTIMYAIOTCS IO CBOMM Je(pOpMalMOHHBIM
mapaMeTrpaM U HalpaBJICHUSIM OCEH CXKaThid M  pacTsHKEHUs, OpHUEHTUPOBAaHbI B
cyOMepHIMOHAIbHOM HANpaBJICHUH M «4EepeAyloTcs» B YBA3KE C TpaHUIAMH OJIOKOB U

MMpOCTUPAHUCM OCHOBHBIX pPa3JIOMOB B paﬁOHe HUCCICOO0BaHMA.

100



Ortyer o pesrensHocTH ['eopusnueckoro nentpa PAH 3a 2022 rog...

2012-2013 6) 2012-2014
AN AN
8 N
o ~
Q
a\ 1
K H 0t ¢ Aunarayms,
TR\ Yo g el o et
) : b 8 ’ ~ o 16
: =3 ' S
H / ya A /
93.4°B 93.6°B 93.4°B 93.6°B
e) r)
2012-2015 2012-2016
< ~ >
8 g < .
2N g
N .
\ \\ 7 T 0
Y 4 0 g_-
4 ’,
3} ) 8
:". < .'.l
=S A
S S : / :
/ 2 s x
93.4°B 93.6°B
e) 2012-2021 -16

T 03.4°B T 934°B 93.6°B

PucyHok 6.5 — JlnunHaMuka n3MeHeHusl TNJIATAIHM M0 T0XaM HAOJII0IeHUH.
KpacHblii BeT — MOBEPXHOCTHOE PACTSIKEHHE, CHHUI — MOBEPXHOCTHOE C:KaTHe

BeposiTHo, Hanboiee MacITaOHBIME TSI TIPOIIECCa €0 IMHAMUYECKOM IBOJIIOIIUH JaHHOTO
pailioHa SIBIITFOTCSl JIBIDKEHUSI TIO 30HE KOHTAaKTa, CIABUTOBOTO FJIM HAJBUTOBOTO XapakTepa U

TMOJIOKUTCIIBHBIC BCPTUKAJIILHBIC ABUXXCHUA B paﬁOHe ATaMaHOBCKOIrO oTpora Enucetickoro

Kpsbka. [lo KMHEMaTHyecKMM XapakTEepUCTHMKaM TOJIOKEHHE ydacTka «EHHUCceickuii»
XapaKTepU3yeTcs CIe1yIOUIIM:
. BO-TIEPBBIX, HA 3aIMaJIHOM U I0’KHOM €ro IpaHMIlaxX pacroJiaraloTcs 30HbI, TJI€ MOTYYEHBI

MaKCHUMaJbHble 3HAUEHMS IUJIATAllUU paclIUpeHusi (IMOJAbEM 3E€MHOM MOBEPXHOCTH) U

MaKCHUMaJIbHBIE CIBUTOBBIC epopmaIuu;
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. BO-BTOpBIX, caM y4acTok «Enuceickuii» u miomanka [II'3PO Haxonarcs B yciaoBUsIX
JEHCTBUS CKUMAIOUINX CHII, OCU AeopMalluii cxaTHsi OpUEHTUPOBAHBI C CEBEPO-BOCTOKA
Ha roro-3anaj. Ho npu 3Tom 1oro-3anaaHas 4acTh OTIMYAETCS 110 CBOUM KHHEMATHUYECKUM
XapaKTepUCTHKAM OT OCTaJIbHOW YaCTH U HAXOJUTCS B 30HE OTHOCUTENILHOT'O PACTSKEHUS;
. B-TPETbUX, BO3MOXHO CHJIOBOE€ BO3EHCTBHE HA CTPYKTYPHbIM OJOK, BMELIAIOIIMN
[I"3PO, kak co cTOPOHBI OJIOKOB, HAXOSAIIMXCS K BOCTOUYHBIM KPBUTbSIM MypaTOBCKOTO H
ATaMaHOBCKOTO Pa3JIOMOB, TaK U CO CTOPOHBI OOKOB, rpannyaiux ¢ [IpaBobepexHbIM U

bonpmerensckuM pas3jioMaMu.

['eomnHamMuueckass MOJEIIb, IOCTPOCHHAS B PaMKaxX BBIIOJIHEHUS JaHHOTO npoekta PHD,
HaIIa IpaKTHYeCKoe mpuMeHeHue. Ha ee ocHOBe pa3paboTaH MPOCKT CTPOUTEIHCTBA MPOUIICH
BBICOKOTOYHOTO HUBeIupoBanus B paiione [TMJI. Pekomennanuu Oblmu peanu3oBanbl B 2022 T.,
3anoskenbl npoduin Ne 2 i Ne 3 HuBenupoBaHus 1-ro kKjacca TOUHOCTH.

B 2022 roay B paMKax BBIIIOJIHEHUS ITPOEKTA OMYOJINKOBAHbI 4 CTaTbHU.

1. A.D. Gvishiani, V.N. Tatarinov, A.l. Manevich, V.l.Kaftan. Geodynamic interprenation of
modern geodynamic movements in the Sourhern part of the Yenisei ridge (in application
to the problem of underground isolation of radioactive waste) // Eurasian Mining. 2021.
No2. Pp.7-11. DOI: 10.17580/em.2021.02.02 Scopus: SJR (2020) — 1,07, Q1.

2. Agayan S., Bogoutdinov S., Kamaev D., Kaftan V., Osipov M., Tatarinov V. Theoretical
framework for determination of linear structures in multidimensional geodynamic data
arrays // Applied Sciences. 2021. Vol. 11. Iss. 24:11606. DOI: 10.3390/app112411606.
Scopus: SJIR (2020) — 0,44, Q2.

3. Tsuwuanu A.J]., Aeaan C.M., Jlocee U.B., Tamapunos B.H. Metonuka OIEHKH
FCOHHHaMquCKOﬁ OMMaCHOCTU CTPYKTYPHOI'O 6J10Ka, BMCIIAKOIIECTO 00BEKT HO)I3€MHOI>1
n3ossinun PAO // TopHblit mHGOpMalMOHHO-aHaMUTHYecKuil OroyuteTens. 2021. Ne 12. C.
5-18. DOI: 10.25018/0236_1493 2021 12 0_5. Scopus: SJR (2020) - 0,33, Q2.

4, Kolesnikov I.Yu., Tatarinov V.N., Tatarinova T.A. Deformation transverse shear bending
state of a thin plate layer of an anisotropic geological medium from the action of
concentrated energy impulses // Environment. Technology. Resources. Rezekne, Latvia
Proceedings of the 13th International Scientific and Practical Conference. 2021. Vol. 1. p.
117-121. DOI: 10.17770/etr2021vol1.6510. Scopus, Q.
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/ CuHCTeMHBIH aHAJIHU3 BJIHAHHUA ACTPOHOMHYECKOH NUKJIUYHOCTH HA
npoueccol ocaakonakormienus [laparernca

MpaHT PH® Ne: 19-77-10075
PernctpauunoHHbin Ne: AAAA-A19-119082190032-6
PykoBoguTtensb: K.r.-Mm.H. A.W. PbibknHa

7.1 HpOBe}IeHHe MAJICOMArHUTHBIX U MATHUTOMUHEPATOTHYIECCKUX HccaeI0BaHUH

[IpoBeneHHBIE MaJE€OMarHUTHBIE W MarHUTOMUHEPAJIOTMYECKUE HCCIEJOBaHUS 32
IPEIIECTBYIOLIME JIBA dTala BBIIOIHEHUS IMPOEKTA MOKA3all, YTO KpaiiHe Ba)KHBIM BOIIPOCOM
marautoctpaturpapuu  KepueHncko-TamaHCKOro — permoHa — ocTaeTcst — JI0Ka3aTelIbCTBO
MEPBUYHOCTH WJIM BTOPUYHOCTH MaJICOMArHUTHOIO CUTHaja. B CBSA3M € TeM, UYTO M3y4EHHBIX
MHTEPBAJIOB pa3pe30B TaMaHCKOro IMOJIyOCTPOBAa B SIBHOM Mepe HEI0CTaTOYHO JJI BBIBOJAA O
IepeMarHu4MBaHuM OTJIOXKEHUH MHUOILIEHA, B XOJe Tekyllero srana IIpoekra OblIO MpoBENEHO
pacliMpeHue IaJeoOMarHUTHOTO anpoOMpPOBAaHUS M H3YYEHHUS pa3pe30B  IOCPEICTBOM

BBITIOJIHEHUS ICTAIBHOTO OTOOPa KOJUICKITHA.

7.1.1 OT0op HOBBIX KOJUIEKUMIi M3 OTJI0:KeHUIl MHOUEHOBBLIX pa3pe3oB Ilonmos

Kamensb u Ilanarusi u pe3y/ibTarhl JJa00PaTOPHLIX HCCIE10BAHMI
OT00p najieOMarHUTHOM KOJLIEKIHH 00pa31oB

B xone moneBbix paboT B mpenplnymiye 3tanbl paboT Ha paspesax IlomoB Kamenp un
[Tanarus O6bi1a oTOOpaHa MpeacTaBUTENbHAS KOJJIEKIMS 00pa3LoB, cocrosmas u3 227 mrygos.
Tydsr oréupanucs ¢ marom 0,1-2 MeTpa U3 npeaBapUTEIbHO 3aYMILEHHBIX CTEHOK pa3pesa U
OPHEHTHUPOBAINCH B TPOCTPAHCTBE C IOMOIIBIO TOPHOTO Kommaca. J[ims mameoMarHUTHBIX
HCCIIeIOBAaHUIM M3TOTAaBIMBAJIOCH 0 ABA-TPU 00pa3ua-ayons U3 KaXJI0ro OpUEHTHPOBAHHOTO
mryda. Ha pazpese [TonoB Kamens otob6pano 146 mrydos (81 M ¢ nepepsiBoM ~8 M.), Ha pa3pese
[Manarus — 81 mryd (51 m). Paspesst Ilonos Kamens u [lanarus npeacrasisitor co0oif ABa Kpblia
OJTHOW CHHKJIMHAJIM ¥ MMEIOT MEPEKPBIBAIOIINECS MO0 BO3PACTy MHTEPBAIBI MOITHOCTHIO ~51 M,
YTO MO3BOJISIET BBHIIOJIHUTH MAJIEOMArHUTHBIM TECT CKIAJKU U OLIEHUTh OTHOCHUTENIbHBIA BO3pacT

(I[O N HOCHCCKHaﬂanblﬁ) €CTEeCTBEHHOI 0CTaTOYHOII HAaMarHU4€HHOCTH.

AHaau3 pe3yjibTaToB MArHuTO-MUHEPAJIOTHYCCKUX ) nmajJeOMarHUTHbBIX

HCCJIeI0OBaAHUI

B X0J€ BBITIOJTHCHU A IIPOCKTa OBLI BBITTIOJIHCH OOJIBIIION KOMIIJICKC
MAarouTO-MHUHCPAJIOTHUYCCKUX W MAJICOMAarHUTHBIX I/ICCJIGILOBaHI/Iﬁ 06pa3u0B, YTO ITIO3BOJJIHMIIO

CIeNaTh CIAEAYIOIINEe OCHOBHBIE BBIBOIBI:
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1. Pesynbratel Tecta Jloypu [Lowrie, 1990] mo3BOJISIOT NPEANONOKHTh HATHYHE B
omoxkeHusax paspe3os Ilonos Kamens u [Tanarus 1ByX HU3KOKO3PLUTUBHBIX MarHUTHBIX
MUHEPAJIOB C pa3IMYHbIMK Temmeparypamu neomokupoBanus: 200-350 °C u 580-600 °C,
BEPOSITHO, COOTBETCTBYIOUIMX MAarHUTHBIM CyidbpuaaM xenesa (rpedruty u/wim
MOHOKJIMHHOMY NMUPPOTHHY) U MAarHETUTY (WJIH TOJJOOHOMY MUHEPAITY).

2. Bebizienens! 1Ba MarHUTO-MUHEPAJIOTHUECKUX THIIA 00Pa3I[0B B COOTBETCTBUU C BKJIAJJOM
MarHuTHBIX CyJIb(GUAOB JKejle3a M MarHeTuTa B M30TEPMUYECKYI0 OCTaTOYHYIO
HaMarHM4eHHOCTh. OHAKO 00a MarHUTHBIX MUHEpasa MPUCYTCTBYIOT B JABYX MarHuTo-
MUHepaJlorndeckux tunax. Koppensunu Mex 1y MarHUTO-MUHEPAIOrH4€CKMMH TUIIaMH B
JIBYX paspe3ax He mpociuexuBaercsi. He HaOmonaeTcss 3aKOHOMEPHOCTH MEXKIY
UHTEpBAJIaMU NPAMOM M 0OpaTHOM MONAPHOCTH C  BBIIEICHHBIMH  MAarHuToO-
MUHEPAJIOTHYECKUMU THIIAMHU 110 pe3yiibraTam tecta Jloypu.

3. PesynpTaThl  M3yueHMs ~ KOJPLMTHUBHBIX  CIEKTPOB  OTOOpaHHBIX  00pa3loB
CBHJIETEIILCTBYIOT O HAJTMYUU HECKOJIIBKUX MAarHUTO-MUHEPAIIOTHYECKUX (pa3 ¢ pa3nmuyHoi
KOJPLUTUBHOMN CUIION.

4. BbIsiBeH TpPEXKOMIIOHEHTHBIM COCTaB HAaMarHWYeHHOCTH. Bs3kas KOMIIOHEHTa A
BBIICIISICTCS. B MHTEPBAJIE HU3KUX IIOJIEH U TEMIEpaTyp, €€ HalpaBICHHUE, B LEIOM,
COIJIaCyeTCsl C HAallPaBJIEHUEM COBPEMEHHOIO MarHUTHOI'O TOJISl B paiioHe padoT.

5. Komnonenra B BelaenseTcs Kak MPOMEKYTOUHAsi KOMIIOHEHTa Mexay A u C, Tak U Kak
XapaKTepUCTHYECKass KOMIIOHEHTAa, MAyllas B Hadajlo KOOPAMHAT Ha Juarpammax
3uiinepBenblia Ha MOJABISIONIEM OOJIBIIMHCTBE 00paslloB, OTOOpaHHBIX Ha paspes3ax
[TonoB Kamensb u [1anarus. /[ KOMIIOHEHTHI B XapaKTepHbI yMEPEHHBIE I10JI0KUTEIIbHbBIE
HaKJIOHEHHUS U CEBEPO-CEBEPO-BOCTOYHBIE U BOCTOUHBIE CKIIOHEHHS B CTpAaTUTrpaduIecKoit
cucreMe koopauHat. KyuyHOCTh HampaBiieHUIl KOMIIOHEHTH! B BhIlle B reorpaduyeckoi
cHCTeMe KOOpAMHAT, 4eM B crparturpadudeckoii, mapamerp DC [Enkin, 2003] 6mm3ok
HYJIEBBIM 3HAUEHUSIM MPU pacCMOTPEHUH HAIpaBJICHUN Ha ypoBHE IITY()OB U 00pa3loB,
pa3MarHMYEHHBIX Kak MEPEeMEHHBIM MOJIeM, Tak U Temmneparypoil. CoriiacHO 3Ha4€HUAM
napamerpa DC TtecT cKkIaaku OTpULATENBHBIN, YTO YKa3bIBaeT Ha TO, YTO MOPOJbI
pUOOpeNu eCTECTBEHHYIO0 OCTaTOYHYI0 HAMAarHMYEHHOCTD IOCIE CKIIAAK00Opa3oBaHus,
BEPOSTHO, BCIEACTBHE BTOPUUHBIX TPEOOpPa30BaHU MarHUTHBIX MUHEPAJIOB.

6. Kommnonenra C BbiaenseTcs Ha HEKOTOPBIX YpoBH:X pa3pe3oB ITonos Kamens u [lanarus
U HMEET YMEpPEHHBbIE OTPULATEIbHbIE HAKIOHEHUS M IOKHBIE CKJIOHEHHA B
cTpaTurpaduyeckoil cucreMe KoopauHat. TecT CKIIaAKU MO HAIpaBICHUSIM KOMIIOHEHTHI

C HOJIO}I(HTGJIBHI)II;'I, HaAaMarHm4€HHOCTL JOCKJIaa4daTtas, a IMINCPpEMAarHU4rBaHUC IIOPOJ]
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pa3pe3oB IlonoB Kamenp u [laHarus HOCUT MHTEPBAJIBHBIN XapakTep U HE 3aTparuBacT

cTpaTurpaduyeckre ypoBHHU, IEMOHCTPUPYIOIINE OOPAaTHYIO HOJSPHOCTb.

B 3axitoueHre oTMeTuM, 4TO 0c00ast CI0XKHOCTb MaJ€OMarHUTHBIX UCCIIEAOBAaHUM TaKUX
pa3pe3oB COCTOMT B OJM30CTHM HANPABICHUH COBPEMEHHOTO TE€OMAarHUTHOTO TOJNS H
IIPENII0JIaraéMoOro APEBHErO MOJIsA. JTO B COBOKYITHOCTH C CEBEPHBIM a3UMYTOM I1aJ€HUS TOJIIL
(xak, Hanpumep, Ha paspese Ilanarust) 1 oTOOpe TONBKO OJHOIO Kpblla CKJIAJKHU NMPUBOJUT B
OOJIBIIMHCTBE CJIy4aeB K HEBO3MOXKHOCTH OLIEHUTh BO3pacT €CTECTBEHHOM OCTaTOYHOH
HaMarHMYEHHOCTH, YTO CTABUT I10Jl COMHEHHUE U PE3YJIbTAaThl TAKUX MCCIIEAOBAHUM.

ITaneomaruuthslie uccienoBanus paspe3oB [lomoB Kamens u Ilanarua m Komn-Taxsui,
paHee BBINIOJIHEHHBIE B X0J¢ Mpoekta u omyosiukoBanubie [Pilipenko et al., 2021] Bnepssie

IIOKa3aJu nepeMarnn4YuBaHnue OTJIOKEHHI MUoIleHa TamMaHCKOTo I1-0Ba U KpLIMa.

7.1.2 Pe3yJ’IbTaTI>I MAaroHuTO-MUHEPAJOTHYCCKHUX U NMAJCOMArHUTHBIX uccjaeaoBaHuM

pa3pe3a Ckenst

AHanu3 pe3ynbTaToB MarHUTO-MUHEPAJIOITMUECKUX U MTaJIEOMAarHUTHBIX UCCIIEJOBAHUMN 110
paspesy Ckens (TapxaHCKue oTioXeHus, KepueHckuil moimyocTpoB) mo3Bosini copMyaupoBaTh
CJIEIYIOIE OCHOBHBIE BBIBOJIBI:

1. CornacHO H3y4YEHHUIO THUCTEPE3UCHBIX [apaMETPOB, OINPEAENEHO, YTO OCHOBHBIMU
MarHUTHBIMH MUHEPAJIaMU SIBIISIFOTCSI HU3KOKOIPLUUTHUBHBIE MUHEpalbl. [Tpu aTOM, aHanu3
KODPLUTUBHBIX CIEKTPOB MO3BOJWI CAENaTh BBIBOJ O HAJIWYMM KaK MHUHMMYM TpeEX-
yeTblpex (a3 pa3nuyHod ko3puuTuBHOCTU. CoryacHo pesynapratam Tecta Jloypu
BbIIEJICHBl JIBA MAarHUTHBIX ~MHHepana, @0 TeMIeparypaMm JeOJOKHPOBaHUs
COOTBETCTBYIOLIIE TUTAHOMArHETUTy (MM TOJOOHOMY MHHEpaly) U TPEeuruty
(MOHOKJIMHHOMY NMHMPPOTHHY). B MajmoMomHbIX ciosix 1 U 2 MMEIT MECTO HECKOJBKO
(beppuMarHuTHBIX MHUHepanoB-Hocuteneili EOH: Tutanomaruetut u cynbdun sxenesa:
MOHOKJIMHHBIM MHUPPOTUH W/WiAM Tpelrut. Huskue BenMUMHBI TpPaHyIOMETPHUUYECKHX
otHomeHni# MOH k MarHUTHON BOCHPHUMMYUBOCTH U OE3TUCTEPE3UCHOM OCTaTOYHOU
HaMarHMYE€HHOCTH K MarHUTHON BOCIIPUMMYHUBOCTH B ¢J105X 1 1 2 1 HUKHEH YacTu cinos 3,
TOBOPAT O HAJIMYUM KPYMHOM (pakIiu, 4TO CBUAETEILCTBYET O OJIM30CTH HCTOUYHUKOB
CHoOCa.

2. PesynbTath! MccieaoBaHNs aHU30TPONIMU MArHUTHOW BOCIIPUMMYHMBOCTH MIOKA3aJH, UYTO B
reorpaueckoil cUcTeMe KOOpAMHAT HaNpaBIeHUS MHHHUMAIBHOM OCH SIIIMIICOMA
MarHMTHON BOCIPUMMYMBOCTH MMEIOT 3alaJHble CKJIIOHEHHS M paclojararTcs 1Mo OAHY
CTOPOHY OT OCH CKJIanku (a3uMmyT ckianku ~ 45°). B crparurpaduueckoii cucreme

KOOpAWHAT MUHUMAJIbHAA OChb JJIIMIICOMAAa aHU30TPOIIMH HaIlpaBJICHA BEPTUKAJIBHO, YTO
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OTBEUYAET KAPTHMHE OCAJKOHAKOIUIEHHWS B CIOKOMHBIX YCJIOBHMSIX M O COXPaHEHUU
MEPBUYHON (POPMBI MATHUTHBIX MUHEPAIOB B YCIOBHUSIX CKIIAIKOOOPa30BaHMS.

3. KOMITOHEHTHBII aHaIU3 €CTECBEHHOW OCTaTOYHOM HaMarHMYEHHOCTH, BBIIOJHEHHBIN 110
pe3ysibTaTaM pa3MarHMYMBaHUs IIEPEMEHHBIM II0JIEM IIO3BOJMWIM BBIJCINTH JIBE
KOMIIOHEHTBl — BSI3KOM M HMAYWIEH B HOJb KOMIIOHEHTBI, HAaIPaBJICHUE KOTOPOU
IIPUHUMAETCS 33 XapaKTEPUCTHUUECKOE.

4. Ilepecuer BenMYMH YITIOBBIX KOMIIOHEHT XapaKTEPUCTUYECKOM HAaMarHMYEHHOCTH Ha
KOOpJAMHAThl BUPTYaJIbHOI'O N€OMarHUTHOIO IOJIIOCA U HUCKIIOYEHUE U3 PACCMOTPEHUS
€IMHUYHBIX TOYEK OOpAaTHOM MOJSIPHOCTH, MOKa3aJM: YTO caMblid BepX cios 1 MOXXHO
OTHECTH K TOPHU30HTY OOPATHOHM TOJSPHOCTH; CIOW 2 M CIOW 3 — MOXKHO OTHECTH K
TOPU30HTY HPSIMOIM MOJSPHOCTHU; CIOM 4 HECET 3aluCh T'€OMAarHUTHOIO MOl 0OpaTHOM
IIOJIAPHOCTH.

S. [TaneoMarHuTHBIN TECT CKJIAIKH HAIIPaBICHUH HAMarHUYEHHOCTH, 3alIMCaHHBIX B IOPOJaX
apryHCKMX  OTJOXeHWH (cimom  3+4, BepxHHMd TapxaH) B  MOJUPHUKAIHUA
Enkuna [Enkin, 2003] npu MakcMMalbHOW KYYHOCTH Jaj MOJOXKHUTEIBHBIH Pe3ysbTar
(pacupsimnenust cknaaku 78,3 = 50,1%), 4To CBUAETENBCTBYET O JOCKIAA4aTOM BO3pPACTe
00pa30BaHMsl HAMarHWYEHHOCTH.

6. Tapxanckuit pernosipyc [laparetuca noxpasznensercsa Ha TpU PETHONOABIPYCA: HUKHUN
(KyBHHCKHME CJIOM), CTpEAHHMM (TEpCKUE CIOU — «TapXaHCKUIl Meprenb») U BEPXHUU
(apryHckue cinoun). O6paTHO HaMarHM4YEeHHbIE TOPOBI B M3y4EHHOM yacTu pazpesa Ckens
JeXaT cpa3zy MOJ TapXaHCKUM MEprejieM B BEPXHEW 4acTH KyBHMHCKHX CIIOEB, a TaKXKe
3aXBaThIBAIOT LEIUKOM cJiol 4 apryHckux otioxkeHuil. [lopoabl cnos 3 apryHckux
oTioxeHnit HamarauueHs! mpsimo. Cormacuo [Palcu et al., 2019] Tapxanckuii peruospyc
pacmonaraercsi B CpPEAHEM YacTH CpPEJHET0 MHOILIEHA, COOTBETCTBYET JIAHTHIO
CpenuzeMHOMOpBS U JIOKalu3yeTcs: B mpezenax xpona C5Bn. Eciu He mpuHMMaTh BO
BHUMaHHE E€IUHUYHYI0 TOYKY HEOIpEIeJIeHHONW TMOJSPHOCTH B TEPCKHUX CJOSAX, TO
WHTEpBAJ NMPSAMON MOJAPHOCTH, IPUXOAAIIMICSI HA CIOM 2 U 3, MOKHO COIIOCTaBUTbH C
xporoMm C5Bn. Crnoii 4, B BepxHell 4acTH apryHCKHX OTJIOXKEHUH, XapaKTepU3yIOIIHiCs
00paTHO! MOJIAPHOCTHIO, MOKHO corocTtaBuTh ¢ CSADT. IIpennonokuTensHo, BO3pacT
rparuibl C5Bn/C5ADr mo MmarautoxpoHosorundeckoi mkaine GTS 2020 MOXKHO OIEHHTD

kak ~ 14,7 mun. net [Gradstein et al., 2020].
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7.2 IlpoBenenue moJieBbIX padoT

[ToneBbie paboTHI B pailoHax Pa3BUTHUS KaK OTHOCHUTEIHHO ITTyOOKOBOJHBIX OTJIOKEHUMN
muonieHa Bocrounoro Ilaparernca (Kepuenckuit u TamaHCKUEi TOJyOCTpOBa), TaK U
MEJIKOBOJHBIX MX BO3pacTHbIX aHaynoroB (IIpenkaBkasbe, I'py3ust u 1p.) B LeNsIX paclIUpEeHUs
PETHOHANBHBIX COIMOCTaBICHUH JaHHBIX MO IHUKJIOCTpaTurpaduu ¢  OmyOIMKOBaHUEM
pe3ynbraTtoB. B Tom umcne, oTO0p KOHTPOJIBHBIX KOJUIEKIIMI OpUEHTHPOBAHHBIX OOpa3loB U3
nopoJ capmara Ha paspesax [lonoB Kamens u [lanarus, a Takke uzydeHue OTI0KEHHUN CPEHETO
Y BEpXHEro MUoIleHa Ha pa3pe3ax Boctounoii ['py3uu (pazpessl Y nadbno u Hagap6azesn).

Ha TamaHckoM MOJIyoCTpoBE B IPOJOJDKEHHE IOJEBBIX PadOT MPEABLAYIIMX STaroB
MIPOEKTa, UCIIONHUTENISIMU IPaHTa B COCTAaBE ABYX Opuraj ObLTM U3Yy4eHbI OeperoBbie OOHAKEHUS
OTJIOKEHUH MHOIIEHA JIsi 0O0CHOBAHHOTO PEIISHHUSI LIEI0T0 PsiJia MOCTABICHHBIX HAYYHBIX 3a7ad,
B TOM YHCJIE BO3HHUKIIMX B XOJI€ BBINOJHEHUSA MPOEKTa (HAIPUMEP, BBIABICHUE HATWYUS
repeMarHM4uBaHus OPOJT).

[lepBoii Opuramoif B Xojie MOJEBBIX pabOT Ha OMOPHBIX pa3pe3ax HEOTCHOBBIX TOJIIL
Bocrounoro [Tapareruca ITonos Kawmens (45,147722, 36,628388) u
[Manarus (45,140277, 36,633281) Oblia oroOpaHa MPEACTaBUTEIbHAS KOJUICKIIMS OOpa3IoB,
cocrosimass u3 227 mtyhoB A HapallMBaHUS U YTOYHEHHUS JIaHHBIX, TOJIYYCHHBIX paHee.
tydsr oroupanuck ¢ marom 0,1-2 MeTpa U3 npeABapUTEIHHO 3a4HMINEHHBIX CTEHOK pa3pesa U
OPUEHTUPOBAINCH B IPOCTPAHCTBE C IOMOIIBIO TOpHOro komnaca. OJTHOBPEMEHHO € 3TUM BTOPOH
Opuranoii Ha pa3pe3ax MbIc [ToroB Kamens u mbic [laHarus mpoBOIuINCh U3MEPEHUST MATHUTHON
BOCHPUUMYHUBOCTU TMOPOA JJIs AajibHEHIIeH oOpaOOTKH JaHHBIX METOJaMU MaTeMaTH4eCKOIo
aHaJIM3a C LIEJIbIO BBISIBJICHUS YCTOMYMBOM 3alTUCH ACTPOHOMHYECKOMN IMKIMYHOCTH B U3Y4aeMbIX
OTJIOKEHUSX B COOTBETCTBMM C 3aJladaMH LUKIOCTpaTUrpaduu. YKa3zaHHbIE HW3MEpPEHUS
MarHuTHOM BOCTIPUMMYUBOCTH MPOBOJUIUCH TOpTaTUBHBIM KanmamerpoMm KT-5 (Uexus, bpHo)
gepe3 0,2 M BKpeCT MPOCTUPAHUS TONMII. B Kaxmoil Touke OBUIO MPOHM3BEACHO 1O TPH 3amepa.
Bcero 0pu10 momydeHo 802 mepBUYHBIX OMpEENICHUN, YacTh 3aMepOB Obllla MPOBEACHA s
HapalMBaHUs paHee TMOJIYYCHHBIX JaHHBIX (3aMepbl MO paHee 3aKPBITHIM OMOJI3HIMHU
unTepBanam). [Ipu sTom mopozasl BepxHero capmara paspesa M. [lonoB Kamens Obutn BIiepBbie
onpoOoBaHbl JaHHBIM METOAOM. B Xxoje 3Tux paOoT BrepBble ObUIM MPOBEACHBI MHUIOTHHIE
HCCIEAOBAHUS MEPEXOJHBIX CAPMAT-MIOTHYECKUX IMOPOJI C MOMOUIBI0 MOPTATUBHOTO raMma-
cnektpomerpa GS-512 (Uexwst) Ans onpenenaeHus! MOJIHON raMMa-aKTUBHOCTHA M KOHIIEHTpAIui
K, U u Th, 3Ha4eHUs KOTOPHIX TAKKE MOTYT OBITH UCITOJIb30BAHBI JJIs BHISIBIICHUS HATMYUS 3aIMUCH
ACTPOHOMUYECKOHN ITUKINYHOCTH. Beero 0b110 momydeHno 3372 mepBUYHBIX OMPEACIICHUM.

Jlanee Gb11 IpOBEJEH BTOPOIL 3TAIl SKCIETUIIMOHHBIX pabOT MO U3yYEHUIO MEIKOBOJAHBIX
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OTJIOXKCHUH MHOLEeHa Ha Tteppuropun ['pysum. [l npatupoBaHus BO3pacra TIpaHULl
cTpaTurpaduIecKux MoJpa3eieHH BEPXHEr0o MHOIICHa METOJAaMU LUKJIOCTpaTurpaduu Obum
MPOBEJICHBl U3MEPEHUSI MAarHUTHON BOCIIPUUMYHMBOCTH MOPOJI CAPMATCKUX OTJIOKEHUN pazpesa
VY nabuo (45,378436, 41,454575), pacmojOXEHHOTO BOJM3H OJHOMMECHHOTO IIOCCICHHUS Y
MoHacTeips JlaBuna Napenxu (Kaxertus). I3smepenns npoBoauinch nojiaeBsiM Kannamerpom KT-5
(Uexus, bpuo) ¢ wunTepBamom 0,2 M, 00IIas MOIIHOCTh AampOOUPOBAHHBIX OTIOKEHUH —
nopsinka 30 M (mosmydeno okosno 400 u3mepenwmii). B xojie MOJEBBIX HM3BICKAHWUN Takke OBLI
0TOOpaH akTUYeCKHil MaTepual, BKIo4as onpoOOBaHUE HECKOIBKUX MIPOCIOEB BYJIKAHUUECKUX
IETJIOB, a TAK)KE MAJICOHTOJIOTUYECKHE COOPBI OPraHOTEHHBIX OCTATKOB XOPOIIEH COXPAaHHOCTH,
oIpeziefieHue BO3pacTa M TAaKCOHOMUYECKOW NPUHAJJIEKHOCTH KOTOPBIX B HACTOSILEE BpeMs

YTOYHAIOTCH.

7.3 CoBepuieHcTBOBaHMe CTPYKTYpbl B/l u ny6umkanus WHTEpaKTHBHOIO

T'UC-AT1aaca

B pamkax paboT Tekyllero srama peaju3aluy MpoeKTa ObUIM MPOBEAEHBI paboThI MO
MozepHu3auu 0a3bl AaHHbIX (BJl) ¢ Lenpl0 ONTUMU3ALMU XpAaHEHUS M IpPEJICTaBICHUS AJIs
JAJIbHEUIIIET0 aHalln3a aBTOPCKUX JIAHHBIX MO OLEHKE BIUSHUS aCTPOHOMUYECKON LIMKIMYHOCTU
Ha MPOLIECChl 0CAKOHAKOIUIEHUs. [IOMUMO COBEpIIEHCTBOBAHUS CTPYKTYPBI, ObII CYIIECTBEHHO
pacmuper koHTeHT BJ/I. Tak, oHa mnomonHMIach HOBBIMH JAHHBIMH TI0 HMMEIOIUMCS paHee
paspesam (ITanarus, [lonos Kamens u T. 1.) B LIeNsIX paclIMpEeHHs CTpaTUTpapUuecKoro oxpara u
YTOYHEHMsI paHee IMOJY4YEHHBIX pEe3yJIbTaTOB, a TAaK)KE€ HOBBIMU pa3pe3aMH MEJIKOBOJHBIX U
rIyOOKOBOAHBIX — OTIOXKeHHH wmuoneHa KepueHncko-Tamanckoro peruvoHa u ['py3um —
VYpounme Ckensi, YmpkapMa ¢ KOMIUIGKCHBIM  ONMCAaHHEM  BCEX  aTpUOYTHBHBIX
nonei (ID, Ha3Banue paspe3a W €ro MECTOHAaXOXKICHHUE C TPHUBSI3KOW; JIMTOJIOTHYECKOES
MaKpoOIucaHue pa3pes3a; cTpaTurpaduyeckas MPUBS3Ka; MOIIHOCTh HM3Y4aeMOI'O HHTEpBaja;
CTereHb ~ OOHAKEHHOCTH;  NPOBOJUMBIE  HCCIENOBaHHS  (M3MEpPEHHS  MAarHUTHOU
BOCIIPUUMYHMBOCTH, JINTOJIOTUYECKUE HMCCIEAOBAaHUS, NAJIEOMarHUTHBIE HUCCIEJOBaHMs, MIPOUNE
nabopaTopHble UCCIIEIOBaHUS — M30TOIHbIN aHaus, pacuer CKOpPOCTH
OCaJIKOHAKOIUICHHUS U T. [.); KOJIMYECTBO OTOOpaHHBIX JJIs HCCIEeNOBaHUS 00paslioB; ToJ
IIPOBEACHUS UCCIIEJIOBAHMSI; IIPUYPOYEHHOCTh K re0JI0rM4ecKon CTPYKTYPE;
NAJIEOHTOJIOTUYECKHE HaXOKH; CChIIKA HA JINTEPATYPY; poUee).

Kpome Toro, Opuia co3maHa oOTAenbHas Bepcus Oa3bl JAHHBIX Ha aHTJIHHCKOM
a3bike (puc. 7.1) ¢ menpto nyOnaukanuu Ha BeO-maTdhopMe U JanbHeWIIero BBOAa B
skcruryaranuio MutepaktuBHoro I'MC-ATtnaca «Interactive Geology Atlasy: Ha 6a3e mMeTon0B

CHCTEMHOI'0 aHaJIM3a JAeTalbHas MH()OpMAIHs 10 U3yYSHUIO OTIOKEHUN MIOTHCA Ha TEPPUTOPUHU
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[TapateTtuca, mony4deHHass B pe3yibTaTe MOJEBBIX W JTAOOPAaTOPHBIX PabOT B XoAe padoT o

MPOeKTy U panee, mnpexacrabieHa B eauHod ['MC-cpeme nns obecrnieueHUs BO3MOMXKHOCTHU

IIPOBCACHUA  KOMIUICKCHBIX  AHAJIUTHYCCKUX I/ICCJ'IC,Z[OBaHI/Iﬁ 0 HU3Y4YCHHIO  CJIOXKHBIX

ICOJIOrMYCCKUX ITPOLCCCOB (TaKI/IX KaK 0COOEHHOCTH O0CaAKOHaKOIIJIICHHA, KoJieOaHMs HNHCOJIALNH,

W3MEHEHU KJIUMAaTa U T. J1.) B IPOCTPAHCTBE U BPEMEHH.

Description of th Magneti Amount of
D Section name Location Longitude Latituda escriptian af the Thikness, m agnetic Step of measurement, m mount o
Section susceptibility (R -

Taman Peninsula,
2 Popov Kamen . 45.1477222222 36.6283888888

032 915
Russia

Pucynok 7.1 — ®parment oobekta B/l «IlonoB Kamenn»

HpCIlCTaBJIeHI/Ie W BU3yaJIu3alyAa NOJTYUCHHBIX IMPOCTPAHCTBECHHBIX JAHHBIX — U3Yy4aCMbIX

Pa3pe30B — € IMLCJIbIO z[anLHeﬁmero dHaJIn3a KOHCYHOI'O IIOJIB30BATCIIA SABJIISACTCA OHHOﬁ u3

KIIKOYCBBIX B JAHHOM IIPOCKTC. B kauectBe HHCTPpYMCHTA JIA HOCTUKCHUA 3THX ueneﬁ ObLIa

BeiOpana ['MIC-texnomorust mo co3nanuto reonopraina ESRI ArcGIS Web AppBuilder. Bri6op

3TOro croco0a co3AaHus reonopTana 00ycliaBIuBaeTCsl HECKOJIBKUMU KpUTepusiMu. Bo-niepBbIx,

(I)YHKI_[I/IOHEUI reonopTaja BKIIHOYACT B ce0sT MHOXKECTBO Ha60p0B CTaHAAPTHBIX MHCTPYMCHTOB

dAHaJIN3a MMPOCTPAHCTBCHHLIX JAaHHBIX, MO3BOJIAA TAKKC UX HACTPAUBATD. BO'BTOpHX, pocTOTa

HCIIOJIB30BAHUA TCEXHOJIOTHH, KOTOpasA II03BOJIACT CO34aBaTbhb MHOT'OIIOJIb30BATEILCKUIH BEO-

reonopTa BCCro B HECKOJIBKO 3TaIllOB, HE 06na)1a;1 IIpH 5TOM ClICHHAJIBHBIMU 3HAHUAMU B obOnactu

BEO-TEXHOJIOTHI. DTarbl CO3IaHuA TeonopTajia KpaTKO NEpCHUCIICHbI HUXKE!

1.

[TonroToBka JaHHBIX, MOJYYEHHBIX B pe3yiabTaTe IpeIBapUTENbHBIX H3bICKaHUH,
UMIIOPTUPYEMBIE B I'icC MIPUIIOKEHUU, TaKue Kak
ESRI ArcGIS online/ArcGIS Pro/Arcmap: xoHBepTalys MPOCTPAHCTBEHHBIX JaHHBIX C
MOCNEAYIOUM HCIONIb30BaHUeM HX B cpene ArcGIS; Ttpancopmaims cTpyKTypbl
JTAHHBIX (urTepnoNAIMs/oU(POBKA/ONpeIeICHHE TPOSKIIMH/TIEPENPOCIIHPOBAHUE);
KacTOMHU3allUsl CJIOEB: TNMPUMEHEHHE IIBETOBOM MNAJUTPbI, OMNpeAeTeHHEe IMaNa30HOB
3HAYeHWH BHYTPH KJIACCOB JAaHHBIX; ONMHCAHWE JAHHBIX: HOOABICHHE METAIaHHBIX IS
CJIOS TaHHBIX;

[TyGnukanus o6paboTaHHBIX JaHHBIX B BUJe cepBuca Ha [ IC-cepBep;
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3. 3aBepiiaroniasi IOArOTOBKA JaHHBIX HA CEPBEpE, MOIYYEHHE TOTOBOTO MPOIYKTa B BUAE
Habopa reoganHbIx, cocrapistomux ['MC-cepBuc, ¢ 1enpi0 BCTpAaUBaHUS MOCIEIHETO B
KOHEUYHOE BEO-MPUIIOKEHHE/TEOTOPTall.

CtpyKTypa BpEMEHHOTO U MOCTOSIHHOT'O XpaHEHUs TaHHBIX Te0nopTalia SIBISIETCA TaKkKe

OJTHOW M3 IPUYHMH BbIOOpa MIMEHHO 3TOM TeXHOIOruu. OHa COCTOUT HECKOJIBKUX COCTABIISIONINX:

nokanbHas B/, mpencrasiennas B Buue pemsiuuoHHoM (SQL) Bl mis xpaneHue mepBUYHON

npoctpancTBeHHO nHpopmanun; 'MC-cepBep, Ha KOTOPOM pa3MelaloTcesi KapTorpaduueckue

CEPBUCHI U HHCTPYMEHTHI JUIsl 00pabOTKU U aHAJIN3a T€ONPOCTPAHCTBEHHBIX JIAHHBIX; BeO-cepBep,

Ha KOTOPOM pa3MEIIeHO KOHEYHOE BeO-TPHIIOKEHHE, CO BKIIOYEHHBIM B HEro Habopamu

I'MC-cepBucoB M »JIeMEHTAaMHU aHajiu3a JAHHBIX, JOCTYIHOE KOHEYHOMY I0Jb30BaTeno. B

pamkax ['MC pa3paGoTku 1o NpoeKTy, ObLIM OIpeeseHbl CIEAYIONIME 3a/1aul Ha TEeKYIIUH JTan

npoekra: coznanue ['MC-reonoprana myTéM KOMIIOHOBKHM OTHENBHBIX CLIEH KapT, HacTpOMKa

MHCTPYMEHTOB ~ aHajM3a reomopraiga. JloCTymHOCTb Juld  KOHEYHBIX  I0JIb30BaTeNIeH

OCYLIECTBIISICTCS TIEPEX0/I0M 110 cchuike https://geology-gis.geras.ru/ (puc. 7.2).

& Geophysical Center of RAS - Interactive Geology Atlas Supported by RSF (N* 19-77-10075)

” A ’IA" O —
+ // Ha¥iTin anpec unu mecto WCOK CrioeB

Bnaowm

»
v \j regional_geology woe

4 Geology map of the Okhotsk region

Lithological-Paleogeographic maps of
. Paratethys

> Tectonic map of Central-Asian and Parcific .
ocean zone scale 1:1 500 000 (ITG FEB, RAS)

» @ Adiminstrative boundaries of Russia oes §
4 Mineragenic maps

»| | Earth's gravitational field

» Deep structure of the Earth

q

»
MONGOLIA [ ] Hydrocarbon Resources

<22 &> 552000/m! GOBI DESERT
* >
+ 146,842 62,859 [panyce: N 2s . Sl ﬁRE, Garmin, FAO, NOAA | ¢

Pucynok 7.2 — UnrepaktuBnblii TUC-Ataac «Interactive Geology Atlas»

B pamkax co3maHHOTO BeO-TIPUIIOKEHUS, IIOJIB30BATENSAM JIOCTYIHBI TaKXke psij
WHCTPYMEHTOB aHalM3a TeOJIaHHBIX, a WMEHHO: HWHCTPYMEHT W3MEPEHUs PACCTOSHUM,
BKITIOUAIONTUI B ce0sl M3MEepEeHUe TMHEHHBIX U TUIOIIAHBIX KATerOpUil 00HEKTOB; OMpPEIEICHHE
KOOpJIWHAT BBIOPAHHBIX TOYEK; MPOCMOTP ATPUOYTUBHOW TaOMMIIBI, a TakKe BBHIOOP KapThl

TIOJTOXKKH, JUTsl 00JIee HArTISTHON BU3YaIH3allii JaHHBIX.
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7.4 MatemaTnueckasi 00padoTka JaHHBIX N0JEBbIX H3MEpPEeHUH

Ha tekymem sTame peanu3aluy MNPOEKTa B KayeCcTBE IOJEBBIX JAHHBIX, MOIJIEKALIMX
MaTeMaTH4ecKo o0paboTke, ObUIM B3AThl M3MEPEHHMS MArHUTHOM BOCHPUMMYMBOCTH MOPOJ,
MOJIyYEHHBIE M0 OTJIOXKEHUsAM capmaTta paspe3a [lomoB Kamens, cnararommx 40-meTpoBbIit
MHTEpBAJI, OCHOBaHHE KOTOporo pacmojaraercs /0 M HHXKe BBIXOJOB KPYIHBIX MIIAHKOBBIX
OuorepMoB B IOJOUIBEHHON YacTH MP0THca. Takke MaTeMaTH4eckoil o0paboTke MOJABEpPIIINCh
aHAJIOTMYHBIE IaHHBIE 110 OTJIOXKEHUAM capmara paspesa Y jabHo, ['py3usi.

IIpoBeneH CTAaTUCTUYECKUM aHaIW3 OKBUAMCTAHTHBIX PAJOB IIOJEBBIX H3MEPEHUM.
[IpenBapuTensHO OBLTH paCCUUTAHBI CPETHNE 3HAYCHUS 3-X IEPBUYHBIX 3aMEPOB B KaXKI0H TOUKE,
KOTOpbIE 3aTeM ObLIM JOorapugmMupoBaHbl U JerpeHaupoBanbl. [lng paspesa [lomoB Kamens
BBISIBJIGH OJMH YCTOMUYMBBIM CHEKTpaJbHBI MK, pacroyiokeHHble Ha wvacrore 0,3, dro
COOTBETCTBYeT JuHE Uukiay 3,4 wm. Jlms paspe3a YmaOHO BBISBICH OJMH YCTONYMBBIN
CIICKTPAJILHBIN MUK, PacIoioxkeHHbIe Ha yacToTe 0,39, 94T0 COOTBETCTBYET JNIMHE IUKIA 2,56 M.

BaxHbIM pe3ynbTaToM (MHAIBHOIO 3Tala sBJISETCS peaan3alys IporpaMMHOro CpeicTBa
«AJNTOPUTM HEYETKOH JIOTHKH JUIsl ONpeAeIeHNs IEPUOI0B BPEMEHHBIX PAZIOB», OCHOBAHHOTO Ha
aBTOPCKOH METOJIMKE, TIO3BOJISIFOIIEH OIIEHUTH COCTOATEIBHOCTD JIFOOOTO IMOJIOKUTEIIEHOTO YHCIIa
KaK Meproia ucxoaHoi (yHKuuu. Hanmydinme oTBETHI, TP YCIOBHH UX CYIIECTBOBAHHUS, OYIyT
nepuoramu. Meroauka 6asupyercss Ha JIMA, KOTOpBI SBJISETCS OPUTMHAIBHBIM MOJIXOA0M K
aHaJIN3y AMCKPETHBIX JAHHBIX.

[Tporpamma HanucaHna Ha si3bike Python u moMrMo cTaHaapTHBIX TPOrpPaMMHBIX MOJTyJIEH
NumPy mist paGoTel ¢ MHOTOMEPHBIMH MacCHBAMH M BBICOKOYPOBHEBBIMH MaTE€MaTHUECKUMH
GyHKIMAMU A7 HUX, a Takxke Matplotlib s Bu3yanusanuu JaHHBIX, HCIIONB3YIOTCS aBTOPCKUE
MOJTyJIH, PeaIU3yIolie KOHKPETHbIE [Iark adropuTMa. PaccMOTpUM HEKOTOpPbIE U3 HUX.

— [TporpammMHBIi MOy s "new_period.py" coiexXUT B cebe 1Be MPONporpaMMBbl:

o "main()" — BbI3bIBACT MOANIPOrPAMMY CUMTHIBAHUS UCXOIHBIX NaHHBIX "get data()"

u3 moayns "MvolcanoData.py", a 3aTem BbI3biBaeT "analysis(...)";

o "analysis(t, y, st = 1, title = None, name = None)" — ocyIecTBIIEeT aHAIN3
NOJYyYeHHOW (YHKIMHM U BBIBOAUT TMOJYYEHHbIE pe3yJbTaThl; IEpBBIE JBa
nmapameTrpa 0O0s3aTeNbHBI, MOCIEeNYIOIUe — HeoOs3aTenbHbl: { — MHOXECTBO
orpezeneHus: uccienyemMon pyHKIHUH, Y — MHOXKECTBO 3HaueHuM (yHKuuu, St —
crioco0 ompenenenus nepuona (1 — mo camoil GyHKIMH, 2 — MO CKOJB3SLIEMY

CpeiHeMY, 3 — [0 CKOJB3SIIEH TUCTICPCHH).
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- [Iporpammubiii  Moayns "MvolcanoData.py" comepkur B cebe MOTAMPOrpaMMy
"get data()", KkoTOpasi CUMTHIBACT MCXOJHBIC JaHHbIC W3 (aitna Excel umm TexcroBoro
¢aiina ¢ pazpenutensmu U popMupyet u3 HuX NumPy-maccus.

- [Tporpammusrit moaynb "CFuncAnalysis.py" comepXUT MOANPOrpaMMbl, ONIPECIISIOITNE
MEPHOIBI HA MCXOIHON (YHKIIMH U OIICHUBAIOIINE UX TIOCTOBEPHOCTD.

- [Iporpammusbiii Moayiabs "Ckolmmean.py" BbIMHCISET I MPOM3BOJIBLHOTO KOHEYHOTO

IMMOJIOKUTCIIBHO ONPCACIICHHBIX YUCCII TaK HAa3bIBACMOT'O KOHMOFOpOBCKOI‘O CpCAHErO.

{f n
'~'|'.t’\" !
vl

x=l— .x =0,i=1,..n

n

\ ) (7.1)

- [Iporpammusiii Mmoayne "CRTimeNear.py" mo3BosisieT BEIYUCIATH B KQKIOW TOUYKE OCH X
Mepy OJIM30CTH, 3aBUCALIYIO OT pajuyca OJM30CTH I' ¥ TOKa3aTelis CTEIEeHH -

_F p
6t<t‘)=(1—'t t') 7.2)

r

ecu [t - ff <1 u o(f) = 0, B IPOTUBHOM Clly4ae CMOTPHUTE Ha puc. 7.3.
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Pucynok 7.3 — Pacnpenesienue Mepbl 0J1M30CTH B 3aBUCHMOCTH OT paguyca 0JM30CTH U
MOKA3aTeJIsA CTENEeHH B 3aKOHe pacnpeae/eHust

- [Iporpammubiii Monynb "CAllRegress.py" comepKuUT Kiacc, MO3BOJISIOMMNA B KayKIOU

TOYKE { BEIYUCIISITh PErpeCCHUOHHYIO TPOU3BOJHYIO U PETPECCHOHHOC CIIIAXXKUBAHUEC !

PIEAGINIAD D T8,(T) D 78,(T)

reT TeT teT reT
PRAGIEDRAD S 75,() 8(7)
a, = teT — - ;ei — bf _lieT teT ) (7.3)
0, 0,
;t (r);t (7) ; 778, ( t);rﬁ
_Z?a,(?) _Z&(?) 378, ( Za
reT rel teT reT

e at — perpecHoHHast IPOU3BOHAS, a Dt — perpecCHOHHOE CIIaXKUBaHHUE.
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[Tporpammusrit Moayns "CCompData.py" conepkut noamporpammy "comp()", koTopast
MO3BOJISIET OCYIIECTBIIATh CpaBHEHUE ABYX HabopoB nanHbX: S1 m S2. B cmydwae
9KBHMBAJICHTHOCTH, OHA BO3BpaIlacT 3Hayenue "true", B mpotuBHOM cirydae — "false™.
[TporpammMusIii MOIYITH "Mtools.py" cOAEepKUT HECKOIBKO pabOYHX MPOLEAYD:

o "get_limits" — pa3ouBaer obnacTh onpeaeacHus GYHKIMH Ha HETIEPCEKAFOIIUECS]

IIOJAMHOXXECTBA CMEKHBIX TOUCK,

. "splitname” — BeiemsIeT U3 UMEHHU (aiiia JUCK, TUPEKTOPUIO, UMS M PACIIUPEHHE;
o "var_class" — onpenensier TUIl IEPEMEHHOIA;
. "var_len" — ompenessier KOJIMYECTBO HIIEMEHTOB B IIEPEMEHHOIA.

[Iporpammusiii monyns "CDate.py" cOIepKUT IBE MOAIPOrpaMMbl, KOTOPbIE U3MEHSIOT

(dopMaT 1aThl U BpEMEHHU:

o datenum(year, month, day, hour, minute, second) — mepeBoauT naty U Bpems U3
0OBIYHOTO MPEJICTABIICHUS BO BHYTPEHHEE, U3MEpsieMoe B cyTKax oT 0 H.3.;

o datevec(num) — nemaer omepaiuio, oOpaTHyr moanporpamme datenum, T.e.
MIEPEBOIUT BPEMsI M3 BHYTPEHHETO MIPEICTABICHUE B OOBIUHOE.

[Tporpammusbiii  Monyns  "CToolsGraph.py" comepkutr mnoamporpamMmy COXpaHEHHUs

M300pakeHHs B OJTHOM U3 HECKOJIbKUX 0a30BBIX pacTpoBBIX (hopmaToB: 'png', 'jpg', 'eps'.

B pesynbrare maremarudeckoil 00pabOTKM paccMaTpUBAaeMbIX JAHHBIX MOXHO CIENaTh

CJICAYIOMIUC OCHOBHBIC BBIBO/HI 11O I_II/IKJ'IOCTpaTI/Il"pa(l)I/II/I HU3YYaCMbIX TOJIIL:

1.

B otnoxxenusix capmara, mpeacTaBICHHBIX KaK OTHOCHTEIBHO INTyOOKOBOAHBIMHU (pa3pes
[TonoB Kamenw), Tak W MeNKOBOAHBIMHU (pa3pe3 YmaOHO) dammsiMu pa3HBIX dYacTei
Bocrounoro Ilaparernca BBISBIEHO HAJIMYME 3alIUCH ACTPOHOMHYECKOM LMKIMYHOCTH,
MO3BOJIAIOIIEH PAacCUUTBIBATE CKOPOCTU CEAMMEHTALMUM U JUINTENBHOCTh HAKOIUICHUS
TOJILLL.

B paccmatpuBaeMbIX OTJIOKEHHSIX BBISIBJICHBI LIUKJIBI CO CXOHBIMU 3HAUEHUSMH JUTHH, YTO
MOXET YyKa3blBaTh HAa XOPOLIYID CXOJWMOCTb IOJIYYEHHBIX pE€3yJbTaTOB, BBICOKYIO
CTENEeHb UX JOCTOBEPHOCTH W BIHUSHHME KOJICOAHWN HWHCONALUHU, COOTBETCTBYIOIIUX
OJIHOMY U TOMY K€ IIEPUOLY.

B0O3MOXHO  mpeanosiokKuTh, HAa OCHOBE paHee IMOJYYEHHBIX  JIAHHBIX 11O
HUKJIocTpaTUrpaguu otTiaoxxeHuit muoneHa Boctounoro [1apareruca, 4to ycTaHOBIEHHBIE
IUKJIBl B PacCMaTPUBAEMBIX OTJIOXKEHHMSX COOTBETCTBYIOT KOJEOaHHSIM MPELECCHH.
JanbHeiimas BepugUKaIys 3TOro BbIBOAA TPEOYET JOMOIHUTEIBHOTO COMOCTABICHUS C
UMEIOUMUCS pe3yJbTaTaMu JIUTOJIOTUYECKHUX, MarHUTOCTPAaTUTpaPUUECKHUX,

PaIuOMETPUUCCKUX U MAJICOHTOJIOTUICCKUX HCCHGHOB&HHP'I.
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8 CucreMHbIii aHAJIN3 TUHAMUKH Treo(pU3NYecKNX MPOIECCOB B POCCHICKOM
ApPKTHKe ¥ HUX BO3JeHCTBHME Ha pa3sBuTHe U (PYHKIHOHHPOBAHHE
HH(PPACTPYKTYPHI KeJIE3HOAOPOKHOI0 TPAHCIIOPTA

MpaHT PH® Ne: 21-77-30010
PernctpaumnoHHbin Ne: 121033000268-2
PykoBogutenb: r.H.c., 4.d.-M.H. B.A. lNununeHko

[IpoekT TOCBSIIEH KOMIUICKCHBIM T€0JIOTO-TeO(PU3MUECKUM U KIMMAaTHYECKUM
uccienoBaHusaM Apkrudeckoi 30HbI Poccuiickoit @enepanuu (A3PD), BKIOYAOMIUM OLIEHKY
BIIUSIHUSL KOCMUYECKON MOTO/bI, U3yUYE€HUE CTPYKTYpPbhl 3€MHOM KOpPBI U OCaIOYHBIX OacceiHOB,
UCCIIEIOBAaHNE CEWCMUYHOCTH U  OLEHKY IEeJNOro psija KIMMaTHYeCKHX  (HaKTOpPOB.
OOBeUHSIONIMM 3BEHOM TIPOEKTa CIYXKUT enuHas reowmHdopmarmonHas cucrema (I'MC),
IpeHa3HauYeHHas 111 KOMIUIEKCHOTO aHalIM3a U BU3YyaJIM3allud HOBBIX JIaHHBIX, IIOJYYEHHBIX 110

KaXKIOMYy U3 YIIOMSHYTBIX HaHpaBJ’IeHHﬁ.

8.1 HccaenoBaHue 3JIEKTPOMATHHUTHBIX MPOLECCOB OKOJIO3EMHO cCpeabl M

BO3JeHCTBHII KOCMHUYECKOM MOroAbl HA TEXHOJIOTHUYECKHE CHCTEMbI

beuta paspaboraHa UHTEPAaKTUBHAs KOMIIBIOTEpHAs MOJIETb
KpaTKOCPOYHOTO (¢ ropu3oHTOM 30-70 MUH) MPOTHO3a HHTEHCUBHOCTH MOJISIPHBIX CUSTHUNA B BUJIE

BeO-OpUEeHTHPOBaHHON reonHdopmaronHoit cuctembl (http://aurora-forecast.ru). Ha e€ 0ase

IIOCTPOEHA CHUCTEMa, MOAEIHMPYIOIAasi IPOCTPAHCTBEHHOE IIJIAHETAPHOE paclpeseIcHue
BEPOSITHOCTH HAOJIO/CHHUS TOJSPHBIX CHSHUM W psAAa CONMYTCTBYIOIIMX BenuuuH (puc. 8.1).
Bepudukanus nporsosa mpoBejeHa IyTEM CONOCTABIEHHs NMPOTHO30B MOJENU C JaHHBIMU
16 xamep HenpepbIBHBIX HAOIIOIEHUH NOISAPHBIX CUSTHUNA B BUIUMOM cniekTpe. Jlosst coBnageHuit

MIPOTHO3HBIX U HAOJI0IaeMBbIX CUSIHUM cocTaBuiia 86%.

PucyHnok 8.1 — MoaempoBaHue 10JI0KEHHSI aBPOPAJIbHOI0 0BaJIa
(http://aurora-forecast.ru)
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ITo pe3ymbraTaM CTaTUCTMYECKOTO M KOPPEISILHMOHHOIO aHaluM3a IeNeBOW (QYHKUIUHU
(ypoBenb I'MT, 3aperucTpupoBaHHBIN Ha TpaHC(HOPMATOPHON TOJCTAHIIMHM) U T€OMATHUTHBIX
JMaHHBIX Onm3nexamux mMarHutoMeTpoB IMAGE BbiieneHbl npu3Haku, KOTOPBIE JIyYIlE BCEro
XapakTepU3ylOT LEJNEBYI0 INEPEMEHHYI0 B JaHHOM pernoHe. C HCIIOJIb30BaHHMEM MalllMHHBIX
METOZIOB OOydYeHHUs BBIJICJICHHBIC MPHU3HAKOBBIE OOBEKTHI HCIONB3YIOTCS ISl  pacdera
cootHomeHuit g quarHoctTuku [UT. Ouenka koadduumenta gerepMuHaiy Ui Pa3TuIHbIX
METO/I0B MAIIMHHOIO OOYYEHHUs BBIABWJIA, YTO PETPECCHOHHBIA IOJIXOA U HMCKYCCTBEHHBIE
Heriporasie cetd (MHC) sBistoTCS TydmuM pelieHHeM Ui pacCMaTpPUBAeMON ITPOOJIEMBI.
[IpoBepouHnble TecThl IOKa3zanu, 4To noaxoa Ha ocHoBe MHC um perpeccMOHHBIX METOI0B
o0OecnieunBaroT OYTH TaKylo ke auarHoctudyeckyro TouHoctsb s [ UT (cpennekBanparuueckas
ommubka 0,12 A). Ognako meronsl Ha ocHoBe THC mMeHee nnTepnpeTupyeMsl U TpeOyIOT Oobiiie
KOMITbIOTEPHBIX PECYPCOB.

bbuto ycTaHOBNIEHO, UTO HpeJCKa3aHHAs MOJEIUPOBAHUEM HW3MEHYMBOCTb MAarHUTHOTO
nojst dB/dt B BocTounoi CkanauHaBUU OKa3aiach 00Jiee 4eM Ha MOPSI0K MEHbBIIIE HAOIII0JaeMOiA.
Takum oOpazom, Bepcust MI'JI-monenu SWMEF, ucnonb3dyemas NOAA, HE MOXET aJIleKBaTHO
IpelcKa3aTh TOHKYI CTPYKTypy Oypu/cy0O0ypu — TreOoMarHUTHBIX Bo3MmyieHuit Pi3 u,
cienoBatenbHo, BennuuHbl [ YT, koTopble OHU BBI3BIBAIOT.

BrinonHeHa oneHka B paMKax YHPOIIEHHOM MOJENN MpEeAeNbHbIX M YaCTHBIX IETeNb
rucrepesuca. IloaroToBneHo mNpeAcTaBlIeHHWE CUTHAJAa B BUJAE, JOIMYCKAIOIIEM YHCIECHHOE
MOJIeIMPOBaHKeE Il KBa3upeaabHON MOJAENIH TpaHc(hopMaTopa.

PaccMoTpensl  cratucTHYecKHME  COOTHOIIEHUS Mexny ammmurynamu [HUT n
BapualOeIbHOCTPI0O MAarHUTHOTO TIOJIA JUIS BBISICHEHMs, KaK CIEKTpajJbHOE CoOJiep:KaHue
Pc5-6/Pi3 (mepuoapl 3-15 MHH) TEOMarHUTHBIX NyJbCallMii BiaHseT Ha 3()(HEKTHBHOCTH
renepanuu ['UT.

BeinmonHeH cratuctuueckuii ananusz c6oeB B pabore k/I aBTOMaTHMKM Ha CeBepHOM
yuactke OKTAOpbCKOM KeNe3HOM NOopord B MAaKCUMyMe M Ha craje 23 COJIHEYHOro IMKJIa.
PaccmaTpuBasics apxuB jKypHaJbHBIX 3alIUCEH 3alpOTOKOIMPOBAHHBIX COOEB HA Yy4acTKe OT CT.
Kananakma (67,15° CII) go cr. Hukenb-Mypmanckuii (69,4° CI) 3a 2001-2006 rr. Beero 6s110
npoananu3upoBaHo Oonee 1800 3amuceid o cOosx 3a 6 JeT. AHaTU3 C MOMOIIBIO YEThIpex
CTaTHUCTUYECKUX TECTOB Ha Pa3HbIX MPHUHIMIIAX MOKa3aj, YTO BEPOATHOCTH IMOSBICHHUS cOOEB
pacTeT Cc YypOBHEM TI€OMarHMTHON aKTUBHOCTH. Ilpu 3TOM, 3HAUMMBIM OKa3bIBAIOTCS
UHTErpajibHble 3a 2-4 JHS 3HAYCHMS WHACKCOB (~ JUIMTENbHOCTH Oypu). I'pymnmsl cOoeB, mis
KOTOpbIX OBUIM  yKa3aHbl TNPUYUHBI (B OCHOBHOM, MEXAaHHYECKHE MOBPEXKICHHUS,
METEOPOJIOTUYECKNE MPUYMHBI WM BMEIIATEIbCTBO MOCTOPOHHMX JIML), HE OOHApyKUBAIOT

OTJIMYMI B CTATUCTHYECKOW CBS3M C T€OMArHUTHON AaKTUBHOCTBHIO. BO3MOXXHBIE MPUYUHBI —
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TEeXHUYECKHE (HETOYHOCTH ONHMCaHus) U (hruzndeckre (KOCBEHHOE BIUSHUE uepes3 moroay). Takum
o0pa3oM, reoMarHuTHas aKTUBHOCTb Ha BBICOKHMX IIUPOTAX SIBJIAETCS 3HAUYUMON NPUYHUHOM,

KOHTPOJIUPYIOIIEH mosiBiieHne c6oeB B paboTe /1 aBToMaTtuku (puc. 8.2).
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Pucynok 8.2 — U3meHeHue 4acToThI c00eB (BepXHHIl rpauK), reOMArHUTHbIE HHAEKChI
(cpennumii rpaduK) M cieKTpajibHasl IVIOTHOCTD NyJabcanuii PC5 (Huxuuii rpadux). st
00JILIIMHCTBA MAKCMMYMOB aBPOPAJIbHON AKTMBHOCTH M JIOKAJIBbHOH BO3MYILIIEHHOCTH
Ha0JII01aeTCsl M POCT YaCTOThI ¢00€eB

beutn  mpoBeneHsl  abcoyitOTHBIE  HAOMIOACHHWS MArHUTHOIO TMOJs B paiioHe
1. AnekcanapoBka, Kamyxckas o0nactb, KOTOpble NOATBEPAMIN BO3MOKHOCTh CTPOUTEILCTBA
obcepBaropur MTHTEPMATI'HET B ykazanHoM paiioHe.

bbul cobOpaH U mpomien mpenBapUTENbHbIE MCHBITAHUS MPOTOTUIl ABTOHOMHOM
I'PaJIMEHTHON YCTaHOBKHU Ui AMcTaHIMOHHON peructpauuu [T Ha ocHOBe cOOpOK JaTUMKOB
cnabbix MarHUTHBIX noned (Mucturyr ¢usuku um. JI.B. Kupenckoro CO PAH). Ucnbitanue
npoBeaeHo Ha obcepBaropuu ctangapra UHTEPMATHET «KnumoBckasi», T/i€ BBITOTHSETCS
HelnpepbIBHAs 3ammch TPEXKOMITOHEHTHBIM (beppo30HI0BBIM MarHMTOMETPOM
DTU FGE (puc. 8.3). bbulo yCTaHOBJIEHO, YTO UYBCTBUTEIBHOCTH M TOYHOCTH MpHOOpa
JOCTaTOYHBl A (pUKcaluu Bapualuil TOPU3OHTAIBHBIX KOMIOHEHT aMIuiuTynoi > 10 uTm,
KOTOpbIE€ MOTYT MOPOXAAaTh MOTEHIHAIbHO ONACHbIE I'€OMarHUTHO-WUHIYLIMPOBAaHHBIE TOKU

B JIOII.
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Pucynok 8.3 — UcnibiTaHue rpaiIneHTHOI YCTAHOBKH HA MATHUTHOH 00cepBaTOPHH
cranaapta UHTEPMATHET «KinumoBckas» (ApxaHre/jibckasi 00J1.) 1 CpABHeHHe
3anuceil rpaiMeHTHON YCTAHOBKHM (IIBeTHbIe KPHBbIe) H 00CEpPBATOPCKOI0
MAarHMTOMeTpa (YepHbIe)

8.2 UcciienoBaHue KPYNHbBIX Fe0JJOrHYECKUX CTPYKTYP M 0CA/I0YHBIX OacceiiHOB Ha
OCHOBE KOMILJIEKCHOI'0 aHAJIM3Aa IPABUTALIMOHHOIO OIS ¥ APYTUX reopu3n4ecKux

JAHHBIX

Benucek paboThl 110 TOCTPOCHHUIO PETHOHAILHOW MOJETH JUTOCHEphl M 4acTH BEpXHEH
MaHTuu 11 A3P®, Bkirouarolield MHOKECTBO MMapaMeTpoB, MPEACTaBICHHbBIX Ha ceTke 1°x1°.
Bruta co3gana HOBast MOJIETs TETIIIOBOTO TTOTOKA 1711 ApkTuku. Ha puc. 8.4 Toukamu 0603HaYeHBI
MeCTa HHCTPYMEHTAIBHBIX OMPE/IeIICHUI cortacHO 0aze JaHHbIX MeXTyHapOaHOM KOMHCCHH 110
termoBoMy 1otoky (IHFC) 2021 r., 3Bé3moukaMu — BYJIKaHWYECKHE TerutoBblie moiist. Cpeau
HanOoJee 3HAYUMBIX, OBUTH MMOCTPOCHBI CICAYIONINE MOJICITH U KapThI:

1. kapta 3pHeKTHBHON MOIIHOCTH «yHpyroi» sutocdepst aust A3PD (puc. 8.5);

2. CKOPPEKTUPOBAHHAS MJIOTHOCTHAs MOJENIb KOHCOJIMAUPOBAHHON KOPBI, MPeACTaBICHHAs
YCPEIHEHHBIMH M0 BEPTUKAIIU 3HAYCHUSMH TUIOTHOCTH (puc. 8.5);

3. KapTa W3MEHEHWH IUIOTHOCTH B BEpXHEH MaHTUM, OOYCIIOBICHHBIX BapUaIlUIMU
Temrepatypbl (puc. 8.6), u KapTa aHOMaJHil TUIOTHOCTH, OOYCIOBJIEHHBIX BapHAIlUSIMU
coctaBa MmanTuu (puc. 8.6), na rmyourax Moxo-75 kwm, 75-125, 125-175, 175-225, 225-275
u 275-325 xM™;
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4, CKOPpPEKTUPOBAHHAS TEIUIOBas MOJENh BepxHed manTum 1 rayoun 50, 100, 150, 200,

250 u 300 kM (puc. 8.7).

Pucynok 8.5 — D¢ dexTnBHAsS MOIIHOCTDH «YNPYroi» Jurocgepsbl 11 A3P® u
CKOPPEKTHPOBAHHAS INIOTHOCTHAS MO/IeJIb KOHCOJMIMPOBAHHOM KOPBI, NPeACTABJICHHASA
YCPEAHEHHBIMH 10 BEPTHKAJIM 3HAYECHUSIMHU IVIOTHOCTH

2,
Z

Pucynok 8.6 — Kapra n3aMeHeHnii IVIOTHOCTH B BePXHelH MaHTHH, 00yCJI0BJICHHBIX
BapHalMsAMHU TeMIIEPaTypbl, H KAPTA AHOMAJINI VIOTHOCTH, 00yCJIOBJIEHHbIX BAPHALMAMHU
COCTaBa MAHTHH, Ha riyouHe 150 km
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Pucynok 8.7 — CkoppekTHpOBaHHAA TEIJIOBasi MO/e/Ib BEPpXHell MAHTHH, Cpe3 Ha IJIyOuHe
150 km

Bce ocranpHblie momyueHHbIE pe3yJbTaThl B BUJIE CETOK pa3merieHbl Ha cepBepe ['L] PAH:
KapThl pACIpeNeCHHs] M3THOHOW YKECTKOCTH JIMTOC(Ephl; TPABUTANMHOHHBIA 3(PPEKT KOPHI:
IPaBUTALIMOHHOE TOJI€ U €ro BEePTHKAIbHBbIC TPAaJMEHTHI; I'PAaBUTAIMOHHBIN 3(hdeKT BepxHen
MaHTUU: TPABUTALMOHHOE IMOJI€ U €r0 BEPTUKAIbHBIE TPAJMEHTBI; OCTATOUHBIE «MAHTUIHBIE»
AHOMAJIMM CHJIBI TSYKECTH, AHAJIOTWYHbIE aHOMAJIMM BEPTUKAIBHBIX TPAJUEHTOB U OCTATOYHAS

Tororpadust; rIIyOUHBI 0 TTOAOMIBHI JTUTOC(HEPHI.

8.3 Ouenka ceilicMHYeCKOH M HHBIX Ie0IMHAMHYECKHX OINACHOCTeH B paiioHax

NEePCIeKTHBHOIO Pa3BUTHA HHPPACTPYKTYPHI POCCUIICKOH APKTHKH

s pernoHoB BocToyHOro cekropa A3P® mnocTpoeHbl KapThl pPEeruoHaIbHBIX
KO?((UIIMEHTOB 3aKOHA MOBTOPSIEMOCTH M MapaMeTpa 3aKOHA MPOJTYKTUBHOCTH 3€MJIETPSICEHUH.
Ha ocHOBe MeTOaMKN MOCTPOEHMS] CHHTETUYECKOT0 KaTajora 3eMJIeTpsCeHUi, pa3paboTaHHOH B
pamkax nmpoexta PH® Ne 20-17-00180, pazpaboTan MeTO/1 TOCTPOEHUS] CHHTETHUECKOTO KaTajiora
3eMJIETPSCEHUH, B KOTOPOM HCIIOJIB3YIOTCS PpE3YyJlbTaThl PACIIO3HABAHHUS MECT CHIIBHBIX
3emnierpsicennii mo metoguke FCAZ. Tlo ykazaHHOW METOAMKE IMOJTOTOBJICH CHHTETUYECKUN
KaTtajor 3emyerpsiceHuil Ha ycnoBHbIM nepuon 1000 ner qist Yepckoro-Xapaynaxckoid 30Hb1. Ha
6a3e cuctemMHo-aHanutuueckoro merona FCAZ B Bocrounom cekrope A3P® pacno3HaHbl 30HBI,
B IIpeziesiax KOTOPhIX MOTYT BO3HUKATh 3emiieTpsceHus ¢ M > 5,5. [lokazaHo, 4To pacro3HaHHbIE
NOTEHIIMAIIbHBIE  BBICOKOCEMCMHUYHBIE 30HbI IPUYPOYEHBI K TpaHHIaM EBpasuiickoi,
CeBepo-AMepukanckoik 1 OXOTOMOPCKOM  TEKTOHMYECKMX  miauT. [lo  wToram
FCAZ-pacno3HaBaHusl BBICOKOCEHCMUYHBIMY IPU3HAHBI, B TOM YHUCIIE, PAOHBI, PACTIOIOKEHHbIE
Ha JIOCTaTOYHOM YyJAJI€HUU OT OCHOBHBIX TEKTOHMUYECKUX CTPYKTyp peruona. Ha puc. 8.8-8.11

MMPOUJITIOCTPHUPOBAHEI ITOJTYYCHHBIC PE3YJIbTAThI.
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Pucynok 8.8 — Kapra marautyabl nosiHoi perucrpanuu Mc AJsi KaTaa0ra 3a Nepuoj
1982-2020 rr., nocTpoeHHast MyJIbTH-MACIITAOHBIM MeTOA0M. MHOr0yroJibHUKOM
OTMe4eHa 00J1aCTh, I/ie 1JIsl BBIYHCJICHUS NAPaMeTPOB CeCMUYHOCTH HCIOJIB3YIOTCS
3emuteTpsicenusi ¢ M > 3,0. Ha octanbHOM TeppUTOPHE UCTIOIb3YIOTCS coObITHS ¢ M > 4,0

mm-;

{
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T
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Pucynok 8.9 — Bapuanum ceiicmuueckoii aktuBHoctu a(m4) = 1ogqo v, vV — oueHKa yucjia
3emJleTpsiceHuii ¢ Marautyaoi M > 4,0, BoiuucieHHas no gpopmy.ie:

d}”)
s . .
v(M) =N(M) ;(“’,,’)’ . 3necb N(M) — unciio 3eMiIeTpsiCeHHii ¢ MAarHUTYA0ii M > M B Kpyre,
f
circle
a® g
ST uS /!  — naowanu sueiiku u Kpyra B d(b)-Me HOM NPOCTPAHCTBE
cell circle PY f P P |Y )

b
d} ) KOppeJsiiuoHHAst GpaKkTaabHasi pa3MEPHOCTh MHOKeCTBA MUIEHTPOB B perHoHe.

3Havenus a(m4) npuBsi3aHbl K CpeJHEMY MOJI0KEHUIO 3eMJIeTPsICeHHii BLIOOPKH.
3emJieTpsiceHUs MOKA3aHbI YePHBIMH KPY/KKAMH
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Pucynok 8.10 — CieBa — Bapuanuu HakjJI0Ha rpa¢guka NOBTOPSEMOCTH.
3navenust b - value npuBs3aHbl K cpeHeMY NMOJI0KEHHIO 3eMJIeTPsICEHN i BHIOOPKH.

R =300 kM, Nmin = 50 coobITHIi. B MecTax HU3KOlI ceiicMUYeCKOi AaAKTHBHOCTH
MCIOJIb3YeTCsl perHOHAIbHOE 3HAUYeHHe HAKJI0HA rpaduka nmosropsiemoctu b = 0,924,
CnpaBa — ceiicMuueckasi akTHBHOCTb a(m6). Bapuauum celicMu4yeckoii akTHBHOCTH J1JIs1
JII000r0 YPOBHSI MATHUTY/1bl BBIYHCISIIOTCA B COOTBETCTBHH € JIOKAJIBbHBIM 3HAYeHHEM
HakJIOHA rpaduka nosropsiemoctu a(M) = a(Mc) — b(M — Mc)
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)
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Productivity o M=50 ® M>55 ® M>6.0

Pucynok 8.11 — CneBa — cpeansisi NPOAYKTHBHOCTh B Kpyrax ¢ paauycom R = 300 km,
DM = 1. YepHbIMHU KPY:KKaMH OTMeYeHbI SNMIEHTPbI 3eMJIeTPsICEHN i, KOTOpbIe
HCMOJIb30BAHBI /151 pacueTa npoayKkTuBHOCTH. CnipaBa — FCAZ-30HBI BO3MOKHOT0O
BO3HUKHOBeHHs 3/T ¢ M > 5,5 B BocTounoMm cektope A3P® u sanunentpsi 3/t ¢ M >5,0

8.4 HcciaenoBanue KJIMMATHYECKHUX TMPOLECCOB, KPUTHYHBIX /I8 Pa3BUTHA

JKeJIe3HOA0POKHOI MH(PPACTPYKTYpPBI

HccnenoBanus KIMMAaTHYECKUX H3MEHEHUH CPEIHEMECSIIHON TeMITEpaTyphl MPU3EMHOTO
Bozayxa (TIIB) u temneparyps! mouBsl (TI1) Ha TeppuTopusx MypMmaHCKON U ApXaHreabCKON

obnacreii u Pecnybnmmku Kapenmus mno  pmamHeiM - peananm3a  20thC _ReanV3  3a
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nepuop 1948-2015 rr. okKasaiu KIIUMATHYEeCKHA  TPEH] TIIB + 0,028 °C/rox, a
TII + 0,0137 °C/roa na noepxuoctu (0 cm), + 0,0136 °C/rog na rmy6une 10 cm, + 0,0142 °C/ron
Ha rinyoune 40 cm u + 0,0133 °C/rox na rmyoune 100 cm (puc. 8.12). MakcuMyM COOTHOILIEHUS
muHeitHoro Tperaa TII na riyoune 100 cm k nmuneitHomy Tpenay TIIB noka3an 3nauenus 6osee
0,6 B paiione n-Ba Pribaunii u Tepubepku (ceBepHoe nodepexxbe Kombckoro moiayoctpoBa) u

ceBepHee bemomopcko-Kymnoiickoro miato (Boctounoe mooepexbe bemoro mops).

1948-2015 linear regression coefficient air 2m . 1948-2015 linear regression coefficient {soil 0cm) / (air 2m)

Pucynok 8.12 — I[IpocTpancTBeHHAasi HEOHOPOAHOCTH MeKroaoBoi n3menunBoctu TIIB u
cooTHoLIeHus1 JuHeitHoro Tpenaa TII cios 0-100 cm k 1uneiinomy Tpenay TIIB
3a mepuoja 1948-2015 rr.

Amnanm3s quarpamum paccestaust Mexy TI1 Ha mocnenoBarensHbIX ropusonrtax 0-10, 10-40
u 40-100 cM moka3zai, 4To HETs TEMIEepaTypHOro rMcTepe3uca MOCTENEeHHO CXKUMAaeTcs, T. €.
yYMEHbLIAaeTCs IIIoIab BHyTpeHHel obnactu (puc. 8.13). Makcumanbshbiil Tpena — 0,205 °C2/rog
HaOmoaercs B cioe 0-10 cm, a B cimoe 10-40 cm Beero — 0,042 °C2/ron, T. €. MOYTH B 5 pa3 HUKE.
B cmoe 40-100 cm HaOmromaercss obpaTHast TEHACHIUS, pocT co ckopocthio + 0,005 °C2/rox.
[TonoOHast KapTHHA IMOKa3bIBa€T, YTO TEIUIOBOM MOTOK OT IIeHTpa 3eMJIM O BCEMY paioHy
MIOCTENIEHHO YBEJINYMBAETCS.

12

10+

+ scatter piot 1 _ scatter plot area
Jnear regression 70 | ‘ ¥=-02054x+450.5817 linesar regression
;.
|- §

y=0.5275x-142.9245
§ a0

e
S
T

omt°C
scatter plot area

L 0 L L L
-15 -10 5 0 5 10 15 20 1950 1060 1670 1020 1050 2000 2010
10mt°C yaar

Pucynok 8.13 — /lmarpamma paccesinus TII u BpemeHHasi H3MEHYMBOCTD IJIOIIAAU METJIH
rucrepesuca me:xxay ropusonramu 0-10 cm 3a nepuoa 1948-2015 rr.
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I[lo pmamneiM CBY pagmomerpa SSM/I 3a mepmon 1987-2018 rr. nabmomaercs
MOJIOKHUTETIBHBI MEXIOJ0BOW POCT PAAHOSPKOCTHON Temreparypsl Ha dactore 37 MI'n
ropu3oHTanbHON moysipu3anuu + 0,92 °C/rox, 4To BBINIE, Ye€M OTa BEJIWYMHA 110 JaHHBIM
peaHanm3a, Tak Kak Ha 3TOH 4acTOTe PaArOSIPKOCTHAS TEMIIepaTypa 3aBUCHT KaK OT TEMIIEPATYPbI
MOBEPXHOCTH, BIAYKHOCTH IIOYBBI, CHEXHOTO W JIEASHOTO IOKPOBOB, TaK M OT HM3MEHEHUS
PaCTHTEIHLHOTO MTOKPOBA.

[lo nmaHHBIM CHYTHHKOBOW albTHUMETPUU YpOBEHb bapeHiieBa Mops 3a Mepuoj
1993-2021 rr. poc co ckopoctbio + 4,31+ 0,49 MMm/Ton, YTO COMOCTAaBUMO CO CKOPOCTBIO
noabeMa ypoBHsS MHpOBOro okeaHa u Bbime, yeM B bemom mope (+ 3,32 = 0,61 mm/rox).
OOHapy>XeHbI 3HAUYNTEIIBHBIC CE30HHBIC BapUaIli TPEHIOB U3MEHEHUs ypoBHsI bapeHiieBa Mopsi.
MakcumanpHas BenuuuHa 9,51 £1,64 mm/ron HaOmrogaeTcss B MapTe, a MUHUMAaJIbHas
1,76 + 1,35 mM/ron — B sstHBape. AHAJIM3 MEXKI0J0BOM M3MEHYMBOCTH 3HAYMMBIX BBICOT BOJIH IO
JaHHBIM CITyTHHUKOBOM albTUMETPHM TOKa3aid He3HauutenbHblid Tpenp - 0,1 + 0,05 cm/ron Ha
akBatopun bapennesa Mops. Ilo [TaHHBIM QIBTUMETPUYECKMX HW3MEPEHHM MEXIOJ10Bas
W3MCHYMBOCTh 3HAYMMBIX BBICOT BOJIH Jlamoxkckoro m Omnexckoro o3zep 3a 1993-2020 rr.

cocraBmia - 2,3+ 1,3 em/rog u - 3,1 = 1,8 cM/rox, coorBeTcTBEHHO (puc. 8.14).

< -
1 Equation Y = -0.02347669892 * X + 48.35803172
1 Number of data points used = 339

o | Average X = 2006.88

o | Average Y = 1.24323 w
e -] Residual sum of squares = 59,9581

Regression sum of squares = 12.4258

7 Coef of determination, R-squared = 0.171666

1 Residual mean square, sigma-hat-sq'd = 0.177917

Equation Y = -0.03108001611 * X + 63.8812531

Number of data points used = 339

Average X = 2006.71

Average Y = 151273

Residual sum of squares = 131.603

Regression sum of squares = 21.7778

< Coef of determination, R-squared = 0.141985
Residual mean square, sigma-hat-sq'd = 0.390514

(m)

Significant Wave Height (m)
2
1

Significant Wave Height

T T T T T T T T T 1 o = T T T T T T T T T 1

1994 1997 2000 2003 2006 2009 2012 2015 2018 2021 1994 1997 2000 2003 2006 2009 2012 2015 2018 2021
Date (Year) Date (Year)

Pucynok 8.14 — MexkroaoBast ”3MeHYHMBOCTH 3HAYMMbIX BBICOT BOJIH HA AKBaTOPUHU
Jlanoxckoro 1 OHeKCKOro o3ep no JaHHbIM CIIYyTHUKOBOMH ajabTuMeTpuu 3a 1993-2022 rr.

AHanu3 KIMMAaTUYECKOM M3MEHUMBOCTH JIENOBOro pexxuma Jlamoxckoro n OHEXCKOro
o3ep 1o nanHsIM CBY-pasnomerpa, n3Mepsromero B Haaup, 3a 1993-2021 rr. nmoka3zain, 4yTo Bpems
CTaHOBJIEHHUS JIEISHOTO MOKPOBA HA aKBATOPUHU ATHX 03€p MMEET HEOOJBIION, HO 3aMEeTHBIN
TpeHa: 1-6 nHel B Oosee Mo3IHUE CPOKH, a BpeMsT BCKPBITHS 03€p OTO Jbaa — 14 nHel B 6osee
panHue cpoku. IlponomkurenbHOCTh O€3J1€THOrO Mepruosa BO3pocia B cpeaHeM ¢ 215 mHei
1o 227 nHen.

bruta npousBeneHa oneHkKa poiu a’po3osield B (OPMUPOBAHUM DJIEKTPOJIUHAMHUYECKOTO
OTKJINKa HOHOC(EPHOTO CII0sl, U, B OCOOEHHOCTH, HIKHUX CII0EB HOHOC(EPHI, OTBETCTBEHHBIX 32
NepeHOC W JIeTpajalfio PaJuOCUTHAJIOB CO CIYTHHKOB. B ycioBusx wuoHochepsl Ha

BeicoTax 60-120 kM a’p030JIbHBIE YACTUIIBI TOBEPKEHBI BIUSHUIO COJIHEYHOTO U KOCMUYECKOTO
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HU3JTy4YCHUA U aTaKaM CBOGOI[HI:IX OJICKTPOHOB U HOHOB, YTO BCICT K 3apsAAKC a3P030JIbHBIX YaCTHII.
B cBoro ouepenpb, a3po30JibHBIE YACTHIIBI OOYCIABIMBAIOT MOJHBIA OallaHC 3apsiia B BepXHEH
atMocepe, Tak Kak OHM SBJSIOTCS 3((EKTUBHBIM KaTaan3aTOPOM MHOTHX Ta30XMMHUYECKUX
nporeccoB B armocgepe. [TokazaHo, 4T0 OCHOBHAsI POJIb a3PO30JIbHBIX YaCTHUI] — CIOCOOHOCTH K
pEeOpraHmU3aIK OKPYKAroIIe HOHOCPEPHOU T1a3Mbl M, KaK CICICTBUE, K 00pa30BaHUIO HOBBIX
BETBEU HU3KOYACTOTHBIX AIEKTPOMArHUTHBIX KOJIEOaHH, KOTOpPbIE aKTUBHO B3aUMOJICHCTBYIOT C
ANIEKTPOMArHUTHBIM TOJIEM CITYTHHUKOBBIX CHTHAJIOB M BEAYT K €ro HcKaxkeHuio. M3yuena
crnienr(rKa a3po30JIbHBIX MIPOIIECCOB B HOHOC(EPE, BKITIOYAst BOIIPOCHI KX 00Pa30BaHuUs U BHIBOJIA
U3 HMOHOCQEpPHbI, KWHETHKY 3apsKH a’pO30JIbHBIX 4YacTHIl B HWOHOC(HEpe © BOMPOCHI

B3aHMOHeﬁCTBHH 3aPsPKCHHBIX a9PO030JIbHBIX YaCTHUIL C 3JICKTPOMAIrHUTHBIM ITOJICM.

8.5 KommiekcHblii aHaJAM3 ¥ BHU3yaJM3al[Usi HOBBIX JAaHHBIX MeTOJAaMU

reouH(popmMaTuKu

Oo6mast, yaudunupoBanHas ['MC Obula MOMOJHEHA HOBBIMH TE€ONPOCTPAHCTBEHHBIMU
JTaHHBIMH, TIOJTy4eHHBIMU B 2022 T., 1 COOTBETCTBYIOIIUMHU METaIaHHBIMU:
1. JIAHHBIE TNI00ATBHON MOJIEIH JTUTOC(EPHOTO MATHUTHOTO OIS 3eMJTH, 00eCIIeUnBaIoIIeH
pasnoxenue 1o cepuueckum rapmorrkam 10 1050 crenenu (puc. 8.15);
2. JAaHHBIC PETHOHATLHOM MOJICITU TEILIOBOTO MTOTOKA;
3. JMaHHBIE TIO0 SKCTPEMAIbHBIM 3HAYEHHSIM KOJIMYECTBA OCAJKOB, CKOPOCTH BeTpa U

temneparypsl 3a nepuox 1980-2021 rr. (puc. 8.16);

Jnst mpoBeneHust 0Oojee NETaNbHBIX MEXKAUCIUIUIMHAPHBIX HCCIEAOBaHUN B 0azy

T'€O0JIaHHBIX OBUTH T0OABJICHBI JOTIOTHUTEIHHBIE PA3/IEIIbI:

1. IJIaHBI S5SKOHOMHNYECKOTO U TCXHOJIOTHYCCKOI'O pa3BUTHUA ApKTI/IKI/I B XXI Beke;

2. BCIIOMOT'aTCIIbHBIC CJIIONU JAHHBIX IT1O I'€OJIOTUH, THAPOJIOTHH, TTIAIUOJIOTUA U P.

B 2022 r. B 6a3y reomaHHbIX ObLIO BKIOUEHO 150 HOBBIX clioeB 1O 17 pa3nuyHbIM
TeMatnueckuM Kareropusm. O0beM go0aBieHHbIX HaHHbIX cocTaBuia 2,87 I'b. Takum o6pazom,
Ha JIaHHBI MOMEHT Bcero B 0a3y BkitoueHo Oomnee 200 croeB reoJaHHBIX MO 46 KaTeropusm, a
o0mmuit 06vem ee coctasisieT 3,67 I'b. bbut 0OHOBJIEH U pacIIupeH MoJIb30BaTeIbCKUI HHTEpdelic

reonopraia «Apkrukay (https://arctic-gis.gcras.ru/), 106aBaeHbI JOMOIHUTEIbHBIE HHCTPYMEHTBI

B3aUMOJICHCTBUS C TPOCTPAHCTBEHHBIMU JaHHBIMU (puc. 8.17).
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AHOManbHas cocrtaBnstowas MmariutHoro nons, dTa, HTn
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Pucynok 8.15 — @parMeHT KapThl AHOMAJILHOI COCTABJIAIOLIEHl MATHUTHOTO 110JIs,
nocrpoeHHoii no moxesau Thébault et al., (2021)

40° 60° 80°
1 L

m/cek 3a 10 ner
0,19

0,14
0,09
0,06
0,03
0

-0,03
3 -0,06
-0,09
-0,14
0,19

B
y 60°
80° .
Scale 1:15 000 000 Lambert Conformal Conic

200100 0 200 400 600
e ™, 1 Km

Pucynok 8.16 — Cpennsisi CKOpPOCTHh U3MeHEHHI aMILTUTY/IbI CPeIHECYTOYHBIX
MOJIOKUTETLHBIX AHOMAJINA MOYJISI CKOPOCTH BeTPa, MPEBOCXOASIINX OTHO
CpeIHEeKBaApaTHYECKoe OTKJIOHeHue (M/cek 3a 10 ser)
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Pucynok 8.17 — Ilosib30BaTenbcknii mHTEpdeiic reonmoprana «Apkruka» (https://arctic-

gis.gcras.ru/)

Co3nan u anpoOupoBaH HPOTOTHI enuHOW reoumHpopmanuoHHoil cucremsl MCB. Ilo
anpecy data.sph.gcras.ru pa3BepHyT myOauunblii (aitn-cepsep thna NAS (Network Attached
Storage) Ha 6a3e oTkpsiToii oneparuonHoi LINUX-cucremsr. CepBep npeocTaBisieT JOCTYI K
CTPYKTYpUPOBAHHBIM JTAHHBIM TUIst KITUCHTOB MHTEPAKTHBHBIX ceprudeckux
BU3yalu3alui (B T. 4. K TeMaTuyeckuM AaHHbIM 1o A3P®, puc. 8.18) 1mo BbICOKOYPOBHEBBIM
npukiaaaaeiM npotokoiam FTP (File Transfer Protocol) u SMB (Server Message Block) B pexxume
OHJIaiH. JIOTIOMHUTENPHO XpaHWIWIIE SBISETCS rsync-cepBepoM (remote synchronization),
MO3BOJISIIOIIMM  BBITIOJHATh CHHXPOHHM3AIMIO (AaiijloB M KAaTAJIOrOB IO HACTPAaUBAEMOMY

pacCliuCaHUIO.

Pucynoxk 8.18 — Hiumoctpauun Bocnpounsseaenus UCB «Kene3nble 1oporn» nocpeacrsom
komiuiekca ORBUS u UCB «Mopckue nopte» ¢ nomoumbio ORBUS Web

8.6 II Bcepoccuiickasi IK01a MOJIOABIX YYEHBIX

II Becepoccuiickast mKosaa MOJIOABIX yUEHBIX «CUCTEMHBIN aHAIN3 TUHAMUKN TPUPOIHBIX

MPOLIECCOB B poccuiickoil Apkruke» (6-9 wmions 2022 r.) cobpama 77 y4acTHHKOB, U3 HHX
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24 pocCUIICKUX YYEeHBIX-JIEKTOPOB, a Takke 47 ciymarenaeil — pOCCHHCKUX MOJIOJIBIX YUYEHBIX B
BO3pacte 110 35 JieT BKI0UUTENbHO o Beel Poccuu (puc. 8.19). Ha nexuusax u cemunapax [Ikoss
LIMPOKO OCBEIIAINCH BOINPOCHl TI'€OMAarHeTU3Ma, JIMTOJIOTMH, CEHCMOJIOTHH, OKEaHOJIOTHH,

KIIMMATOJIOTMH, a TaKXK€ HayYKW O JaHHBIX IIPHUMCHUTCIIBHO K AapKTHUYECKOMY PETruoOHY

(https://school2022.gcras.ru/). [ins ciymiatesneii ObLia OpraHr30BaHa Jej0Bas Urpa, MOCBAIICHHAsS
CO3/IaHHIO TIPOEKTa MPOrpaMMbl HAyYHOU Kcnieaunuu B ApkTuky. J{ns Gonee 3pdexTuBHOTO

obrrenus co ciaymareasmu 0but 3amymieH Telegram-kanain [kounsr: https://t.me/geoarctic.

Pucynok 8.19 — Yuyacruuxu II Beepocceuiickoii IK0JIbI MOJIOABIX Y4€HBIX

Cnucox HCIo0Ib30BAHHBIX HCTOYHHKOB

Thébault, E., Hulot, G., Langlais, B., & Vigneron, P. (2021). A spherical harmonic model of
Earth's lithospheric magnetic field up to degree 1050. Geophysical Research Letters, 48,
€2021GL095147. DOI: 10.1029/2021GL095147
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9 HccaenoBanne M COBMeCTHasi Bajauaanus WHGOPMALMOHHBIX NPOAYKTOB
AUCTAHIMOHHOIO 30HAMPOBAaHMA 3eMJIM M3 Pa3HbIX HCTOYHHMKOB /IS 00MEHAa
uHpopmanmeii B crpanax BPUKC

Wndpp Tembl: 19-55-80021 BPUKC_1

PernctpaunoHHbin Ne: AAAA-A20-120061690061-2

Pykosogutenb: AAAA-A20-120061690061-2

OTBeTCTBEHHbIE UCMONHUTENW: AnpekTop, Yn.-kop. PAH A. A. ConoBsbes,
r.H.C., A.p.-M.H. C. A. Jlebenes

9.1 Banuaanus JaHHBIX U3MEPEHH reOMATHUTHOTO MOJIS

B pabore BmepBbIe MCHOIB3YIOTCS OMH(PPOBAHHBIC MACCHUBHI CKAJSPHBIX HAOJIOICHHIA
MarHMTHOTO T0JI, KOTOPbIE BBIMOIHIIUCH COBETCKUMU ciiyTHHKamMu Kocmoc-49 u Kocmoc-321,
B UCCJICJJOBAaHUH CUTHAJIOB BHEITHUX MAarHUTHBIX MOJIEH U AMHAMUKH [JIABHOT'O MATHUTHOTO TOJIS
3a 1964-1970 rr. Kocmoc-49 dyakmmonupoBain 11 qHeit B Teuenue oceHu 1964 r.; 3Tot nepuon
MIPUILEJICS HAa MUHUMYM COJIHEYHOW akTHUBHOCTU Mexay 19 u 20 uuxnamu. 9T0 00CTOSATENBCTBO
nenaetr nanHele Kocmoca-49 Oonee MpUTOAHBIMHU Ui M3y4YEHHsS CUTHAJIOB TiaaBHoro MII3,
MOCKOJIbKY OHHM B MEHBIIIEH CTENEHU OBbLIM MOJABEP>KEHBI 3aIIyMJICHHOCTH OT BHEUIHHX IOJIEH.
Kocmoc-321 npopaboran 53 nHs B 3uMHe-BeceHHUH nepuon 1970 r., KOTOpbIH IpUXOAUICS Ha
MaKCHUMyM COJHEYHOM akTHUBHOCTH 20-TO IMKJIA, YTO JAENaeT MX LEHHBIM MaTepuanoM s
M3YyYEHHUs] MarHUTOC(EpHBIX U HMOHOC(EpHBIX MArHUTHBIX mnosied. HaoOopot, ans usydeHus
rnaBHoro MII3 3Ty naHHBIE JOMKHBI OBITH CYIIECTBEHHBIM 00pa3oM OT(QHUIBTPOBAHBI s

OYHCTKH OT CHUTHAJIOB BHEITHUX ITOJIEH.

9.1.1 HccienoBaHue reoMarHMTHDBIX CIIYTHUKOBBIX JAaHHBLIX BO BpEMs CHJIbHOM

MaruuTHoii Oypu 8-9 mapra 1970 r.

3a 53-pHeBHbI nepuon (QyHKUMOHMpoBaHMS cnyTHHKa Kocmoc-321 umena mecto
CUJIbHAsl TEOMarHuTHas Oypsi, KoTopas rpowu3onuia 8-9 mapta 1970 r. O6 3TOM CBUIETEIBCTBYIOT
3HaueHus Dst-unaekca, omycruBmuecs mouty a0 - 300 T [lanHOe coOBITHE JOBOJIBHO PEIKOE
C TOYKM 3pEHHs] HaJU4Ms CIYTHUKOBBIX HaOmogeHui. OCHOBHBIM TPUITEPOM TIJI0OATBHBIX
MarHUTHBIX BO3MYILEHHUH CIIy)KaT OTpHIlaTelIbHbIE 3HAUYEHUS BEPTUKAJIBHONH KOMIOHEHTH Bz
MEXITAaHETHOTO0 MarHUTHOTO Tojst. C 7 mo 8 mMapTa OHa HMCIBITHIBaJa CHIIBHBIC (DIIYKTYaIlHH,
JIOCTHTasi THKOBOTO oOTpumarenbHoro 3HadeHus -20HTn B paiione 20 UT 8 mapra.
[IpenmecTBoBaz 3TOMY pe3KUN CKAdOK CKOpocTH cosiHeuHoro Berpa SWs ¢ 500 mo 800 km/c B
paifone 9-11 UT toro xe nHsa. OH e NpUBENT K CTPEMUTEILHOMY HOBBIIIEHUIO IMJIOTHOCTH
m1a3Mbl comHedHoro Betpa SWn ¢ 0 1o 50 cm B paiione 19-20 UT. M3MeHeHns BceX 3THX

MapaMeTpoB SBIIAIOTCS MMOKa3aTeIbHBIMU MTPEABECTHUKAMH FeOMarHUTHOM Oypu (puc. 9.1a).

129



Otuer o pestenbHOCTH ['eodusuueckoro nuenrpa PAH 3a 2022 rog...

Maré Mar7 Mar8 Mar9 Mar10
20
Hr ’
/
0 ‘N \-\..VU Ve - |
by UT LT H
14

Mar 6 Mar 7 Mar 8 Mar 9 Mar 10

Bz

Kp

-20

Wi
r

[¥]

20 0

uT

By

1000
ST ML

Py UF o1 uT IV LoV

AE

400

'

40 1920 YT .‘I I
-2004 745,
c V[ 748
20 744
Lr—hjq _300 !}22 uT
Mano /‘/- T
(a) (6)

Pucynok 9.1 — ITapaMeTpbl MEKIUIAHETHOTO MATHUTHOTO MOJISI M COJTHEYHOTO BeTpa:
KOMIIOHEeHTHI BZ 1 By, CKOpOCTH M IVIOTHOCTH IUIa3MBbI (2); HHAEKCHI FeOMarHUTHOM
akTuBHocTH Kp, AE u Dst (06). Bce 1annble npuBeaens! 3a nepuoja 6-10 mapra 1970 r.

Dst

Paccmorpum 3a 6-10 mapra 1970 1. 3HaUeHUS] WHIEKCOB T€OMAarHMTHON aKTHBHOCTH,
KOTOpbI€ BBIYMCISIOTCS IO HA3eMHBIM HAOMIOJAEHUSM MAarHUTHOTO TIOJIsA, OTpakaroliue
(1) ypoBeHb TEOMAarHMTHOW BO3MYIIEHHOCTH B IuaHeTapHoM Macmrabe (Kp-unpaekc),
(2) nHTeHCHBHKAIINIO TOKOB BIOJIb TPAHUI] aBPOPAILHOTO OBAJIa B MOJSIPHOM MIANKE HOHOC(HEPHI
(AE-ungexc) u (3) MHTEHCUBHOCTH KoublieBoro Toka (Dst-unmekc) (puc. 8.16). C 6 mapra
HaOmroancs yBepeHHbIM pocT 3HadeHud Kp-ungekca ¢ 3 OamnoB g0 8,5 (MakcumalbHOE
3HaueHnue Kp-unnekca 9), xotopoe Obuio gocturHyto k 20-21 UT 8 wmapra, mocne uero
MOCJIEIOBAIM JIOBOJIBHO PE3KUM Craja 0 cepeArHbl 9 mMapTa W CHOBa BCIUIECK J0 6 0ayuioB B
paitone 17 UT Toro xe qus. AHanu3upyst 3Hadenust Dst-unaexca MokHO HaOII0aTh XapakTEPHOE
Juis MacmTaOHOW Oypu OyxTooOpasHoe ocnabieHue MarHuTHoro nois 1o moutd -300 uTxa B
paiione 22 UT 8 maprta, coBnajatomiee o BpeMEeHU ¢ MHUKOBBIM 3HaueHHeM Kp-uHaekca. DTOT
NepUoJ XapaKTepu3yeT TIJaBHYIO (a3y reoMarHUTHOM Oypu, mocje KOTOpoil Halmrogaercs
MesuieHHas gaza BoccTaHoBieHus. Ha nanabsix AE-nHmekca HaOmrogaroTes ABa H30JIMPOBAHHBIX
nuka — B paiione 14 UT 8 mapra u B paitone 17 UT 9 mapra. Ilepsbrit nuk ~ 2300 HTn cBsi3an ¢
oOmieli akTHBM3alMEH JJIEKTPOMArHUTHBIX MPOIECCOB B TOJSIPHOW INIANKE, BTOPOIA,
cocrapisironii ~ 900 vTn, — ¢ akTuBM3ammed cyOOypeBOW akTHBHOCTH Ha (oOHE

BOCCTAaHOBUTEIBHOM (ha3bl OypH.
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B camux karamorax nanubix HabOmroaenus Kocmoca-321 3a 6-10 mapra oOHapyKeHBI HE
obut. O HEX ecTh HH(POPMALIUSA TOJIBKO MIUTIOCTPATHBHOIO Xapakrtepa B [Joreurnos u op., 1972],
KOTOpasi HCIIOJIb30BajlaCh B KadecTBe BcroMorareinbHOW. [l mogpoOHOro u3ydeHusl 3TOro
COOBITHS ITyTEM COBPEMEHHOM 00pa0OTKH CITyTHUKOBBIX HAOIFOICHU €TUHCTBCHHBIM BAPHAHTOM
ocTaercs HCTIIOJIB30BATh onu(poBaHHBIC JTaHHbIE AHAJIOTUYHOMN CIIyTHUKOBOH
muccun OGO-6 [Jackson and Vette, 1975], BbIBeIcHHO! Ha MOJIIPHYIO OPOUTY B TOT K€ MEPHUOJ
BpemeHH. Jlyig paszgeneHuss BKIAZOB MPHUMNOSPHBIX HOHOC(HEPHBIX TOKOBBIX CHCTEM Ha
HOYHOI/JTHEBHOW CTOPOHE B CEBEPHOM/IOKHOM Tonymapuu BpemeHa orcyeroB w3 UT Obum
npeobpaszoBansl B MecTHOE BpeMs (LT). [TockoabKy HHTEpec MpeaCTaBIseT TOIBKO BO3ZMYIICHHAS
cocTaBisionasl Moy, W3 HaOMIOJeHW ObLI BBHIUTEH BKJIaJ TJABHOTO TMOJSI COTJIACHO
mozenu IGRF [Alken et al., 2021]. Takum 00pazom, pe3yabTHpyrolias BenuunHa dF comepkut B

ceOe BKJIAJ BHEUIHUX UCTOUYHUKOB.

9.1.2 HpenTHduUKanMs MATHUTHBIX BapHalHWii, C031aBaeMbIX B O0K0JI03eMHOM

NMpPpOCTPAHCTBE PA3JIHYHBIMUA HCTOYHUKAMMU

CHavana paccmatpuBanuch rpaduku OF, m[OCTpOeHHBIE JUIS TOJHOTO BHTKA
cnytauka OGO-6 3a BbIOpaHHBIE T'€OMAarHUTHO-CIIOKOMHBIE IEPHOABI HETOCPEACTBEHHO 0
(Butok (1, puc. 9.2) u mocie (BuTok 2, puc. 9.3) 6ypu 8-9 mapta 1970 r. 3a nepuox 6-10 mapra
1970 r. opOuTa cnyTHHKa MPOXOJUIa Yepe3 YTPEHHUH M BEUEPHMI IMOsica MECTHOI'O BPEMEHHU.
[Tpu ananuse dF 3a nepro MOHMKEHHONW MAarHUTHOW aKTUBHOCTH OTYETIMBO MPOCIIEKUBACTCS
CHTHAQJI HKBAaTOPHAILHOTO JJIEKTPOIPKETa, KOTOPBIA TpEACTaBIsieT COo0Oi TOKOBYIO CHCTEMY,
TEKYIIYI0 B HOHOc(]epe Ha BbicoTe OKojo 108 KM B0JIb TEOMAarHUTHOIO 3KBaTopa U Haubosee
OTYETJIMBO MPOSBISAIOUIYIOCS B palOHE MECTHOTO MOJIYAHS. DTOT TOK T€HEPUPYETCS B pe3ysIbTaTe
JMHAMO-TIpOIlecca, a MAarHUTHBIE H3MEPEHHUS SKBATOPUAIBHOTO 3JIEKTPODKETa IO3BOJISIOT
M3y4aTh ABM)KEHME IUIa3Mbl B HU3KUX HIMpoTax B obnacTsax E u F nonocdeprl. Jta TokoBas
crcTeMa MPOSBIISIETCS B BHJIE CHIKSHHS HAPSHKCHHOCTH MarHUTHOTO TIOJIS HaJl HOHOC(hepoil Ha
HECKOJIbKO JIECSITKOB HTJ ¢ pe3KuM OTpULIATeNbHBIM TMKOM 3TOM aHOMalIMM, OYeHb OJIM3KUM K
MIOJIO’KEHHUIO TEOMAarHUTHOTO AKBaTopa. B ciydae Butka 1 oH mpuxoaurces Ha 6 rpagycos CII B
yTpeHHeM cekTope, mocturas - 50 HTx, n 0 rpagycoB B BedepHeM cekTope, mocturas - 40 HTo.
B ciiydae BuTka (2 MWKy COOTBETCTBYIOT €II€ MEHBIINE 3HAYCHUS HANPSHKCHHOCTH TIOJSL.
B yrpennem cektope oH mpuxoautrcs Ha ~ 0 rpamycoB, gocturas - 65 HTn, a B BedepHeM
cextope — Ha 6 rpagycoB CIL, mocturas - 75 HTn. DT1o 00yclOBIEHO TeM, YTO Ha BUTKE (2
CIIYTHMK HAXOJAWJICS BO BPeMsS BOCCTaHOBHUTEIbHOU (a3bl Oypu 8-9 mapra 1970 1., B TeueHue
KOTOPOM, HECMOTps Ha OOMMK crmaj TeOMarHWTHOM akTuBHOCTH (mHACKC Kp ~ 1), Oonee

MacImTaOHBIM ~ KOJBIIEBOM  TOK  MarHutocepbl  MO-TIpSKHEMY  ObUI  JOCTATOYHO
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cuiie (Dst ~ - 73,5 HTa mo cpaBHenuto ¢ Dst ~ - 24 HTn ans Butka (1), BHOCS CBOM BKJIaj B
HAOMO/IeHUsI. DJTO TakkKe NPHUBOJUT K IMHPOTHOMY «pPa3Ma3bIBaHHIO» COOTBETCTBYIOUICH
aHOMAJIMW, YTO JejaeT MUK MeHee 4deTKkuM. CHUTHaJd 3KBaTOPHAIBHOTO DIIEKTPOIKETA,
OOHApY)KEHHBIH TPHU TPOJETaX CIIyTHUKA HAJ BCEMH JOJTOTHBIMH CEKTOpaMHU 3KBaTopa Ha
JTHEBHOW CTOpPOHE, CPEOu IMPOYEro, MOXKET OBITh HCIOJB30BaH I TOYHOTO OIMpEACIICHUS
MOJIOKEHHUS BCEr0 T€OMAarHWTHOTO 3KBAaTOpa Ha BBICOTE HOHOC(hepbl. B cBoro ouepenp, 3ta
UHpOpMaIUs MOXET ObITh HCIOJB30BaHA Ui MHHUMHU3AIMM TaK Ha3blBaeMoro <a¢¢ekra

BaKyca» IIpH ITOCTPOCHHUU TOYHBIX MOI[CJ'ICﬁ riaaBHoro MII3 Toasko 1o CKAJIPHBIM JaHHBIM.
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Pucynok 9.2 — I'paduk Bo3MyIIEHHO# cocTaB siiomei moys dF, mocTpoeHHbI 11
BuTKa (1 cmytHuka OGO-6. Bpemst UT u MmecTHoe Bpems LT yka3aHbl Ha IIKaJIe CBEPXY,
IMPOTA MOJIOKEHUs CIIYyTHHUKA — HA 1IKaJIe CHU3Y, (DM0J1eTOBbIe BePTUKAJIbHbIE JINHUH
0TMEYaloT MeCTO NepecevyeHus YCJI0BHOTO TEPMUHATOPA (CMEHbI THEBHOM CTOPOHbI HA
HOYHYIO U HA000POT). 3ejIeHbIM POMOOM Ha rpadguke OTMeUYeHbI 3HAYEHUS
uHjaexca AE (BpeMeHHOe pa3peleHne HCXOAHBIX JaHHBIX — 1 Yac), KpacHbIM KPyrom
orMeueH nHaexke Kp (pa3pelenne ncXoaHbIX JaHHBIX — 3 Yaca), sKeJThIM KPECTUKOM
oTMedeH nHaekc Dst (pa3penienue ucxoaHbIX JaHHBIX — 1 yac) (a). 3esieHbIM poMOOM Ha
rpaguke OTMeUYeHbl 3HAYEHHUSI CKOPOCTH COJIHEYHOro BeTpa AE, KpacHbIM Kpyrom —
TeMIIePaTyphl MJIa3Mbl, JKeJTHIM KPeCTUKOM — IJIOTHOCTH NMPOTOHOB (pa3pellieHue Bcex
3THUX JaHHBIX — 1 yac) (0). Jlerenaa u mKkaja K KaxkaoMy U3 reOMAarHMTHBIX HHIEKCOB U
MapaMeTpoB COJTHEYHOI'0 BeTPa HAXOASATCH CIIPaBa OT rpauka

a0 60 i —20
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Pucynok 9.3 — I'paduk BO3MYILIEHHO# cocTaB/isiiomei mos dF, mocTpoeHHbIil 11
BuTKa (2 cnyTHuka OGO-6. O003HaYeHHsT AHAJIOTHYHBI NPEABIAYIIEMY PUCYHKY

Jist ©3ydeHns TeOMarHUTHBIX BO3MYIIIEHH BO BpeMsi Oypu 8-9 mapta 1970 r. Hamu Obutn
oToOpaHbl JaHHbIE MOJMHBIX BUTKOB crmyTHHKa OGO-6, KOTOpHIE MO BPEMEHH MaKCHMAaJIbHO
COOTBETCTBOBaNM BUTKaM 744, 745, 746 u 760 cnytauka Kocmoc-321. O603HauYUM 3TH BUTKU
cnytauka OGO-6, coorBerctBenHo, dl, d2, d3, d4. Ha rpaduxax dF (puc.9.4) dyerko
MIPOCIICKUBACTCS YCHIJIGHHWE KOJIBIIEBOTO TOKA, COMPOBOXAarollee IiIaBHYIO ¢a3zy Oypu. B
NPUAIKBATOPUATIBbHBIX IMpoTax 3HadeHus dF omyckatorcs 10 ormerku moutu - 300 HTn, uto
COOTBETCTBYET MUHMMAJbHBIM 3HaueHUsM Dst-unnexca. OTaenbHOr0 BHUMAHUS 3aCITy>KUBAIOT
JaHHbIe, Moxy4YeHHble 3a BUTOK d4 (22:48 UT 9/3 — 00:17 UT 10/3) cpa3y mocine akTUBU3AINUN
cy00ypeBoif aKTUBHOCTH, TMK KOTOpoi nputiencs Ha ~ 17 UT 9 mapta (Kp ~ 6, AE ~ 900 aTn).
C 23:26 mo 23:45 UT 9 mapra CIyTHHK Kak pa3 Iepecekal IOJSAPHYI MIANKy CEBEPHOTO
HOJyLIapusi, TEepeMeInasich ¢ YTPEHHEero cekropa Ha BeuepHuil. Ha rpapuke dF Ha
COOTBETCTBYIOLIUX IIMPOTax HaOIrofaeTcst cXokasi MOp(OJOTUsl TEOMArHUTHBIX BO3MYIICHHH,
KaK M B aHAJIOTMYHBIX JaHHBIX cimyTHUKa Kocmoc-321 3a Butok 760, MonydeHHbIX IPUMEPHO B
370 %€ Bpems, ¢ 00:12 o 00:26 UT 10 mapTa, npu nepeceyeHur CIyTHUKOM F0>KHOM MOJIIPHOMN
manku (JaHHble mpuBeAeHbl B [[oneunos u Op., 1972]). DT naHHBIE COOTBETCTBYIOT (asze
3aryxaHus cyoOypeBoil aktuBHOCTH (AE ~350HTn). B »TOT mnepuox KOJBLEBOW TOK
ociab (Dst ~- 90 uTn) u 3ameTHast aCUMMETPHS OTCYTCTBYET, YTO IO3BOJISIET OoJiee TOYHO

BBLIETTUTH 3P PEKTHI MOISAPHBIX JIEKTPOIKETOB.
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Pucynok 9.4 — I'paduku Bo3MylIeHHO# cocTaBJsiomieii moJst dF, mocrpoennsie ajst
BuTKoB d1 (a), d2 (0), d3 (B) u d4 (r) cnyrauka OGO-6. O603HAYEHHS AHAJTOTHIHBI
npeabIIyleMy PUCYHKY

JIJIsL OTICHKW B3aMMHOTO PACIOJIOKEHHUS TPACKTOPHH CITyTHHKA M aBPOPAIBHOIO OBaJIa
OBUTH TIOCTPOEHBI KAapThl B TOJSPHON MPOCKIMHU, OTpaKaromue MOP(HOJIIOTHIO W TPAHHIIBI
aBpOpaJIBHOro OBaja Ha MoMeHT BUTKOB (1, d4 u g2 (puc. 9.5). B 0CHOBE MOCTPOEHHBIX KapT
JISKUT MOJIEIb aBpOpajibHbIX Bbichimanuii (APM — Auroral Precipitation Model). CtpemutenbHbIit
poct BosmymieHHocTr dF B paitone 70 rpagycos CII Ha Bocxomsiiel TPacKTOPHH CITyTHHKA
COOTBETCTBYET MEPECEUEHHUIO SKBATOPHAIbHON I'paHUIlbl d1eKTpokera B paiione 7:30 LT npu
JIBMDKCHUH CITyTHHKA K MMOJFocy. [Ipr 3TOM MakCHMyM TUIOTHOCTH 3JIeKTpokeTa (1Ba nuka dF B
paitone 80 u 65 rpanycos CIII) pacnonaraercst 61uke K MPUIIOIIOCHOM IpaHUIIe OBala, KOTOPYIO
CIYTHHK Tiepecek aBakapl. Criaj JTokann3oBaHHbIX Bo3mylnenuit dF B paiione 60 rpamycos CIII
HAa HHUCXONANIEH TPACKTOPUU CITyTHHUKA COOTBETCTBYET IIOBTOPHOMY  TEPECCUYCHHIO
HKBATOPUATLHOW TPaHUIBI TOJSIPHOTO DIeKTpomkera. Bo Bpemss Butka (1, KoTOpbIid
MPEeNIIeCTBOBal MarHUTHOW Oype, TeOMarHUTHas AaKTUBHOCTh Oblla MHHHMMAIBHOM, YTO
OTpa3mJIOCh Ha Hamboulee cxKaToil 00JacTH aBpopabHOTO oBasia. Bo Bpems BUTKa (2, KOTOPBIN
MIPUIIIEIICS Ha 3aKIIIOUYUTENBbHYIO (azy OypH, 006J1aCcTh aBpOPaTILHOTO OBajla HECKOJIBKO pacIIupeHa
BBHJIy OCTaTOYHBIX 3()()EKTOB reOMarHUTHOW aKTHUBHOCTH B BHJIE BCE €Ie TOBBIIICHHBIX II0

MOJTyJIt0 3HaueHui Dst-unaekca u coxpansromuxcst Hebonbmux praykryannit AE-unzaekca.
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18:00 LT

“1zi00LT

Pucynok 9.5 — O6s1acT aBpajibHOT0 oBaJia (3eJieHblii), M Py3HbIX BbIcbINanuii (CHHUIT) U
MATKHX AU PY3HBIX BbIchIManuii (KpacHblii) Ha 6 mapTa 1970 . 06:00 UT (~ BuTOK (1, 2),
9 mapra 1970 r. 23:00 UT (~ BuTok d4, 6) u 10 mapta 1970 r. 12:00 UT (~ BUTOK (2, B).
Kaprbl npuBeieHbl B KOOPANHATAX «reorpapuyeckasi HIMPOTA) - KMECTHOE BpeMsi».
Ionsipublii KPyr oTMeveH 0HpPI030BbIM. KapThl MOCTPOEHBI COTJIACHO MOIEJIH
aBpopaibHbIX Bbichinanuii (APM — Auroral Precipitation Model) [ITununenko, 2021]

9.1.3 IlpoBeaeHue CpaBHeHHSI MCTOPMYECKHX CIIyTHHKOBBIX HaO/I0deHUI

MArHMTHOTO ITOJIA € 3aAITIUCAMHA JOCTYIMHBIX HA3€MHBIX MATHUTOMETPOB

[Mpsimbie cmyTHHKOBBIE M3MepeHuss MII3 1960-1970-x romoB obecrednBaid TOJIBKO
CKalpHbIE JIaHHbIE TIOJHOM HANpPSHKEHHOCTH TMoyig (MOXAyJs ero BekTopa). Mojenu
riaBHoro MII3, nmoctpoennsle no naHHeIM ciyTHUKOB Kocmoc-49 n Kocmoc-321, onuceiBarot
NOJIHBIM BEKTOpP IOJSA M, COOTBETCTBEHHO, NOMHUMO Moayias MII3 mo3BosAOT BBIYMCIATH
3HaueHUs BCeX TpeX KOMIOHEHT. [IocKoIbKy HMEHHO MOJENN HCIOIb3YIOTCS B UCCIIEIOBAHUIX
nuHaMuKu TiaaBHoro MII3, a He mepBUYHBIC JaHHBIC HAOMIOACHUH, KIIOYEBBIM (PaKTOpOM

SIBJISIETCS. TOYHOCTH IIPOTHO32a, 00eCIIeYrnBaeMOr0o TOM WIM UHOHM MoJIenbio. Banunaus Moaenei,
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MMOCTPOCHHBIX IO CITyTHUKOBBIM JIAHHBIM, MOXKET OBITh IPOBECHA ITyTEM CPABHEHHSI MOACITBHBIX
3HaYEHUH TMOJS C BBICOKOTOYHBIMU Ha3eMHbIMU HabmogeHussmu MII3, obecneurnBaeMbIMU
MarHUTHBIMH 00CEpBAaTOPUSIMHU, KOTOpbIE HalOT BO3MOXHOCTh H3y4daTh BekoBod xox (BX)
MarHMUTHOTO TIOJISI M MOTYT HCIIOJIB30BAThCsl B KAueCTBE KaTMOPOBOYHBIX 3HAYCHUU ISt
CIYTHUKOBBIX HAOJIFOJICHUH U TIOCTPOSHHBIX HA MX OCHOBE Mojeiei. Bamunarus mpoBoauiach
JUIS  CIENYIOIIUX MOJeNiel, IOCTPOCHHBIX Ha OCHOBE JAaHHBIX YKa3aHHBIX CIIYTHUKOB:
M-1  [Honeunos u  op., 1967], M-2 [Horeunos u op., 1976], N-1 wu
N-2 [Soloviev, Peregoudov, 2022]. Take, NpOBOAMIOCH CpPaBHCHHE HA3E€MHBIX JaHHBIX C
MOJICJIBHBIMH 3HAUCHUSMHM IOJISI corjlacHo dtajoHHoW moxenu IGRF. Jlnsg Banmmpanuu ObLId
O0TOOpaHbl JaHHBIE JIEBSATU CPEAHEUIUPOTHBIX 00cepBaTOpPHil B 000MX MOJYyHIApUAX 3a MEPHOL
1955-1980 rr., nokpseiBaromuii paccmarpuBaembie 1964 u 1970 rr., 3a KOTOpbIE BBITOIHSINCH
CIIyTHUKOBBIC U3MepeHHsl. JJaHHbIC MPUIKBATOPHUATHLHBIX U BRICOKOITUPOTHBIX 00CEpPBATOPHIL HE
paccMaTpuBaIKCh, TOCKOJIBKY OHH B OOJIBIICH CTENEHW OTSTOIICHBI BIMSHUEM BHEITHHX
MarHUTHBIX MOJIeH, 00YCIOBIEHHBIX IKBATOPUATBHBIM U MOJSPHBIMH 3JIEKTPOIKETAMHU.
[IpenBaputensHass  00paboTka  JaHHBIX  OOcepBaTOpUil  BKJIIOYajda  JIMHEWHYIO
WHTEPIIOJISIIAIO MTPOITYCKOB, MMOMECSIIHOE YCPETHEHUE U KOPPEKTUPOBKY C YUIETOM ITONPABKU 3a
JoKanbHbIe MarHuTHbIC aHoManuu [Verbanac et al., 2015]. CpaBHeH#e MPOBOAMIOCH HA JaHHBIX
Z-xomrioHeHThl MII3, koTOpass B MeHbIIEH CTENEHU MOJABEpPKEHA BIMSHHIO BHEITHHUX IOJIEH.
CooTBeTcTByIOIIME MOJACIbHBIE 3HAUEHUS OBUIM pacCUYUTaHbl AN TOYEK PACTIONOKEHHS
paccMatpuBaeMbix obcepBaropuit 3a 1964 u 1970 rr. Jlasiee olleHHBANIOCh, HACKOJIBKO OJIM3KU
MOJICTIbHBIC 3HAYCHHUS K HENPEPBIBHBIM psJaM JIAHHBIX Z-KOMIIOHEHTBI, W3MEPEHHBIX Ha
obcepBaropusix (puc. 9.6). lna omneHku pacxoxkaeHus monenbHoro BX u daxtuueckoro BX,
MOJIY4E€HHOTO o o0cepBaTOPCKUM JTAaHHBIM, paccuuThIBaICS MOJTyJb ux

paznoctu (ABX) (tabm. 9.1).
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PucyHok 9.6 — Z-KOMNOHEeHTa reOMArHUTHOIO 110JISI 10 HENMPEPbIBHBIM JaAHHBIM
HEKOTOPBIX o0cepBaTopumii 3a 1955-1980 rr. u cnporuo3upoBaHHas pa3jHYHbIMHU
moaeasavu 3a 1964 u 1970 rr. IAGA-koab1 00cepBaTOPHUii yKa3aHbI B YIJIy Tpa)MKoOB.
I'ony0oii TuHMeEl MOKa3aHbI cpeiHeMecsIYHbIe 00cepBaTOPCKUe IaHHbIE,
KpacHbIM — 3HadYeHust Moaean |GRF na navamo 1965 u 1970 rr., 3eJieHbIM — 3HAYeHHsI
moaeaeii M-1 u M-2, cuanmu — 3navennst moaeseit N-1 u N-2 3a 1964 u 1970 rr.

Tabnuma 9.1 — CpaBaenue nporHo3Horo BX Z-kommoneHTsl Ha ocHoBe Mojeneit IGRF,

M-1,2 u N-1,2 ¢ ¢aktuueckum BX mo obcepBaropckuM maHHbIM. Bce 3Ha4YeHHs TpUBEACHBI

B HT/Ton
IGRF M-1,2 N-1,2
O0cepBaropus, BX

BX ABX BX ABX BX ABX
MMB -23,40 -28,53 5,13 -55,54 32,14 -25,89 2,49
TKT -22,85 -25,76 2,91 1,31 24,16 -17,96 4,89
CLF 14,25 17,84 3,59 -26,83 41,08 14,77 0,52
FRD -60,42 -67,54 7,12 -14,96 45,46 -48,04 12,38
VIC -20,39 -23,62 3,23 -56,96 36,57 -14,09 6,3
GNA 5,19 -2,39 7,58 -64,63 69,82 4,22 0,97
PAF 13,69 4,09 9,60 26,94 13,25 16,72 3,03
HER 95,07 85,40 9,67 44,34 50,73 122,33 27,26
PIL 1,42 -4,99 6,41 210,70 209,28 13,30 11,88

Jlnst GonpiMHCTBA oOcepBaTopuii (akTuuecknii BX o4eHb XOpOIIO anmpoKCUMHUPYETCs
HOBBIMU MoJiensiMu N-1/N-2, HecMOTpsl Ha CHITBHBIE OTJIMYHS B KOJTHMYECTBE ¥ IPOCTPAHCTBEHHOM
pacripeieiecHu MeXIy OTOoOpaHHBIMU JdaHHBIMH cryTHHKOB Kocmoc-49 m Kocmoc-321. B
HEKOTOphIX ciyyasx BX mo HOBbIM MozensM Tpaccupyercsi 0ojiee TOYHO (COOTBETCTBYIOILIUE
3HaueHuss ABX Mmensbuie), yem no stanoHHoi moaenu IGRF. Hauxynmmuii nporso3 no HOBBIM

mozessiMm N-1/N-2 nabaronaercst B paiione 1970 r. ans reppuropun FOAP (o6cepBaropust HER),
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910 OOYCIIOBJICHO HEIOCTAaTKOM HCXOJHBIX NaHHBIX Kocmoca-321 B 3Tom peruone. B psime
cllydaeB HaOIIOJIaeTCsl BBICOKOE COOTBETCTBHE MEXIYy BceMU TpeMms mojaensmu. OnHako B
OOJIBIIMHCTBE CIy4aeB UMEIOT MECTO HEIOMYCTHMbIE OTKJIOHEHHUS MPOTHO3HBIX 3HAUYEHUHU IO
mozensm M-1 u M-2 or ¢daktuueckoro BX, uTo nmemaer 3TH HUCTOPUYECKHE MOJCIU

HENIPUMEHUMBIMH JUIs u3ydeHust BX 3a paccMaTpuBaeMblil IEPUOL.
9.2 Baauaanusi aJJbTUMETPUYECKUX H3MepeHuit

B uwactu paboT no BanMmanuy aabTUMETPUYECKUX U3MEPEHUH pa3paboTana apXUTEKTypa
U cocraB  0a3bl  JaHHBIX  QJIbTUMETPUYECKUX  HM3MEPEHHUH  CepUM  POCCHMCKHX
cnyTHUKOB ['e0-UK-1 Ne 1-9. Bce nannbie pa3oUThI HA TPEKU: BOCXOAIINE (YETHBIE HOMEPA) U
HUCXOJAIIME (YeTHbIE HOMEpa); COXpaHEeHbl M3HauaibHas pa30MBKa MO 5 JHEBHBIM IUKJIAM U
HOMEpa CIyTHUKOB. Bcsi 3Ta mHbopMamusi comepkurcs B HazBaHuu (¢aitnia. B kauectBe
JIOTIOTHUTEIHHON MH(GOpPMAIlMU B HEro BKIIFOUEHO BpeMsl Hayajla M OKOHYaHHs Tpeka. Kaxmbiit
TPEK COAEPIKUT CIIEAYIOIIUE TapaMeTPhl: BpPEMsl, KOOPAUHATHI TOUKU U3MEPEHUS, BBICOTY OPOUTHI,
BBICOTY MOPCKOW MOBEPXHOCTH, BhICOTHI reouna (moxenu [13-90.11 u EGM 2008), BbICOTHI
okeannueckux npuianBoB (Moxenn GOT4.8 u FES2014), nHarpy3ska Ha OKEaHMUYECKOE JIHO
(mogens GOT4.8 u FES2014), BricoTa MOTIOCHOTO MPHUIMBA, BHICOTA NMPUJIMBA B 3€MHOU KOpe
(monens ATLANTIDA3.1 2014), nonpaBku (Ha «cyxyto» atmocdepy — peananu3z MERRA-2, Ha
BIaXHOCTh — peaHanu3 MERRA-2 u nmannsie CBY-paguomerpa SSM/I, Ha wuonocdepy —
mozenb IRI2007), mompaBka oOpatHoro ©Oapomerpa — peananu3 MERRA-2, npusnak
MOJICTUJIAIOIIEH TTOBEPXHOCTH, HOMEp cIyTHHKA). O01as [yIMHa 3anKicy cocTaBuia 62 Oaiira.

Jlns BpeMEeHHOTO WHTepBana paboThl ciytHuka ['eo-MK-1 Ne 1 (08.07.85 — 31.10.86)
(10 958 tpekoB, 343 568 6aiiT) A CO3MaHKS MACCHBA JAHHBIX O TOYKAX MMEPECCUCHUS TPEKOB
cnytHuka GEOSAT 6wutu BeiOpans! 1ukiiel 006—025 reoaeznueckoit mporpamMmsl (12 687 Tpekos,
3 835 958 608 6Gaiir). IlodydyeHHBI MacCHUB AAaHHBIX COJEPXKHUT 7 485 Touek mepeceyeHus,
KOTOpBIM CONEPKUT JaHHbIE U3MepeHui anbTuMerpa cnyTHUKoB ['eo-MK-1 Ne'l u GEOSAT,
BpeMsl M3MEPEHHUH M KOOPJAMHATBI, a Takke N0 AaHHbIM peaHanmn3a MERRA-2 paccumtansl
MIOTIPaBKH Ha Tporocdepy («cyxas» IonmpaBKa v ITOMpaBKa Ha BIAYKHOCTB), a o Monersm IR12007
u NIC09 — nonpaBka Ha noHochepy. IIpoBeneHa Bepudukanus NomnpaBok Ha Tpomochepy u
noHocdepy B Toukax mnepecedeHusi TpekoB crnytHuka GEOSAT u cnmytHmka I'eo-MK-1 No 1.

Cpennsisi cyMMapHO# MOMpaBKy (CyMMa 3THUX TOIMPABOK) B 3TUX Touka cocTaBuia 20,45 cm.
Cnmcok HCIOJIb30BAHHBIX HCTOYHUKOB

Honruno III.II., Hamupaiixko B.U., Twopmun A.B., YunueBoii M.M., bpoackas P.E.,
3notun I'.H., Kuknagze N.H., Tropmuna JI.O. Kartamor u3MepeHHBIX W BBIYMCICHHBIX
3HAYCHHUI MOAYJISl HAMPSHKEHHOCTH T€OMarHMTHOTO IO BAOJIL opout cyTHrKa Kocmoc-49.
AH CCCP. UBMHNPAH. Mocksa. CCCP. 1967

Honruno HIII., JKuranos JI.LH., CtpynnukoBa JI.B., ®enpamreiin .M., Yepesko T.H.,
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10 CucremHblii aHaIu3 O0CO0EHHOCTEH XapakTepa PpacHpoCTPaHeHHs
COVID-19 pas crpan EBponbl u pernonoB Poccuu

paHT POOU Ne 20-57-82003 MUACA
PernctpauunoHHbin Ne: 121032900088-0
Pykosogutenb: akagemuk PAH A.[l. ['Buwnaxm
10.1 Pe3yabTaThl BU3yaJIbHOI0 aHAJIH3A

B pamkax npoekTa  OLEHMBAaeTCs TEYEHME IMaHAEMUU B 5  CyOBEeKTax
P® [Yandex DatalLens, 2023]:  r. Mocksa (puc. 10.1),  r. Caakr-Iletepoypr  (puc. 10.2),
r. CeBactomnois (puc. 10.3), Pecn. Kpeim (puc. 10.4), Kanununrpazackas o06:1. (puc. 10.5) — u B
Asctpuiickoii Pecr. (puc. 10.6) [GitHub, 2023]. Ha cooTBEeTCTBYIOIIMX pErHOHAM PHCYHKaX
IPUBEJCHBl TpapuuecKue BHU3yaJIM3allMd BPEMEHHBIX PSJIOB KOJMYECTBA HOBBIX CIIyyaeB
COVID-19 zapaxenuii (paznen a), BRI3AOpOBICHUH (pa3aen 0) u cMeprel (paszuen B) 3a ACHb BO
BpemenHoM juamasone ¢ 12.03.2020 mo 01.11.2022 (965 mueit). Taxke is Kaxaoro wus3
n30paHHBIX CyOBeKTOB P® BBIUMCICH M BH3YaIM3UpPOBAaH BPEMEHHOW psAJ OOIIEro dmucia
3apa’kKeHHbIX Ha J1aTy, HopMupoBaHHbII Ha 100 ThIC. HaceneHus cyObeKTa (pa3zien r).

[Tuku nrons 2021 r., HaGmoaemMble Ha rpadUUYeCKUX BU3YyallM3alUsaX PAJOB KOJIWYECTBA
HOBBIX CllydaeB cMepTelt 3a neHb B T. Mocksa (puc. 10.18), r. Cankt-IletepOypr (puc. 10.28), a
TaK)K€ HA4aBILIMICS C 3TOr0 Mecsla YCTOMUUBBIN pocT 0011ero yncia 3apa’keHHbIX Ha J1aTy 110 T.
Cesactonomto (puc. 10.3r) u Pecni. Kpeim (puc. 10.41), XpOHOJIOTHYECKH COOTBETCTBYIOT IITAMMY
«JIeNnbTay, s KOTOPOTO XapakTepHa Bbicokasi cMepTHOCTh [Adjei et al, 2022].

[Tuku Ha pyOexe 2021 m 2022 romos, Habmogaemble BO Bcex cyObekTax PP Ha
rpadUUecKrX BU3yaIN3alUsIX PSAIOB KOJIMYECTBA HOBBIX cirydaeB 3apaxenuid (puc. 10.1-10.5a) u
BbI3iopoBieHuit (puc. 10.1-10.5a), XpoHOIOTHYECKH COOTBETCTBYIOT LITAMMY «OMHKDPOHY, IS
KOTOPOTrO XapakKTepHa BBICOKas 3a00JI€Ba€MOCTb M BBI3IOPABIMBAEMOCTh, a TaKXKe HHU3Kas
CMEPTHOCTb, UTO MOATBEpKAacTCs uccienoBanusamu [ Craspos, 2022; Adjei et al, 2022].

10.2 Pe3yabTaThl CTATHCTHYECKOT0 AaHAIN3A

10.2.1 KoppeasiuMOHHBIH aHAJIM3 BPeMEHHBIX PS/10B

BBuny BBIpaKEHHOM MOJOXKHUTEIBHONH KOPPEISLUN MEXIY BPEMEHHBIMHU psIaMu
KOJINYECTBA HOBBIX CITyyaeB 3apakeHUH, BBI3JOPOBJICHUN U cMepTel 3a JIeHb JUIsl T. MOCKBBI
r. Cankr-IlerepOypra MoxHO HaOMIOAATh CXOKUN HAOOP KIIIOUEBBIX OIpPAaHUYUTEIBHBIX MEp U3
sanuceit BO3 [World Health Organization, 2019] B cxoux auana3oHax BPEMEHH: BBEJACHUE U
KOHTPOJIb PeKUMa CaMOM3OJISINH, 3aKPbITHE MECT OOIIECTBEHHOIO MUTaHUS U OIpaHUUYEHHE 110
BpeMeHHU paboThl MecT aocyra. Cinabo BeIpaskeHHAs KOPPENALUs MEXIy BPEMEHHBIMU psiiaMu

KOJIMYECTBA HOBBIX CITy4aeB 3apayKCHUM U CMEpTed 3a JACHb MEXIY JIOObIM U3 CyOheKTOB PD n

ABcTpulickoil Pecn. rOBOPUT O pa3Inyuu TEUEHUS MaHJEMHUHU B CPABHUBAEMbBIX PETMOHAX.
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a. KonmaecTBO HOBEIX CJIy1acB 3apa)KeH1/H71 3a ICHb
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Pucynok 10.1 — Paab1 koaudecTBa HOBBIX ciiydyaeB COVID-19 (a) 3apa:keHuii, (6) BbI310pOBJIEHUI,
(B) cMepTeii 3a JeHb U (T) 001IEro YMciIa 3apaKeHHbIX HA 1aTy
no r. Mockse ¢ 12 mapta 2020 r. o 01 Hosiops 2022 r.
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Pucynoxk 10.2 — Psiapl kotnuecTBa HOBBIX cjiydaeB COVID-19 (a) 3apaxeHnuii, (0) BbI310POBJIEHMUI,

(B) cMepTeii 32 1eHb U (I) 001IEro YHCJIa 3apaskeHHbIX HA ATy
1o r. Cankr-IlerepOypry c 12 mapta 2020 r. mo 01 Hosiops 2022 r.

143



Otuer o pestenbHOCcTH ['eodusuueckoro nenrpa PAH 3a 2022 rog. ..

a. KondecTBo HOBBIX CiTy4yaeB 3apa’keHUi 3a IeHb
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Pucynok 10.3 — Psiab1 kostnuecTBa HOBBIX ciiydyaeB COVID-19 (a) 3apaxxenuii, (0) BbI310pOBJIEHUIA,
(B) cMepTeii 3a 1eHb U (T) 0011ero YUCJIa 3apaskeHHbIX Ha JaTy
no r. Ceacromouio ¢ 12 mapta 2020 r. mo 01 Hosiopsi 2022 r.
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Pucynok 10.4 — Paabl koinvecTBa HOBBIX ciiydaeB COVID-19 (a) 3apaxenuid, (0)

BbI3/I0OPOBJIEHMI, (B) cMepTeil 3a 1eHb U (I) 00111ero YncJjia 3apaskeHHbIX HA 1aTy
no Pecn. Kpsim ¢ 12 mapta 2020 r. mo 01 Hosiops 2022 r.
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a. KondecTBo HOBBIX CiTy4yaeB 3apa’keHUi 3a IeHb
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Pucynok 10.5 — Psiabl kostnuecTBa HOBBIX ciaydaeB COVID-19 (a) 3apaxenuid, (0)
BbI3JI0POBJIEHUI, (B) cMepTeii 3a 1eHb U (T) 0011ero 4nc/ia 3apaskeHHbIX Ha 1aTy
no Kanununrpaackoii 00.41. ¢ 12 mapra 2020 r. mo 01 nosiopst 2022 r.
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a. KonraecTBo HOBBIX Cl1y4dacB 3apa>1<eHH171 3a I€Hb
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Pucynok 10.6 — Psaabl koinvecTBa HOBBIX ciiydaeB COVID-19 (a) 3apaxenuid, (0)
BbI3/I0POBJICHUH, (B) cMepTeii 3a 1eHb 110 ABcTpuiickoii Pecn. ¢ 12 maprta 2020 r. mo
01 nosops 2022 r. (|GitHub, 2023] He ¢puxcupyer 3HaUYeHHST KOJINYECTBA HOBBIX CIyYaeB
BBI3I0POBJICHUI HaYuHasA ¢ S aBrycra 2021 r.)
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10.2.2 Pacno3dHaBaHWe KJIIOYEBBIX OIPAHMYHUTEJBHBIX Mep C MNOMOIIbIO

perpeccHOHHbIX MPOU3BOAHBIX

[Toapasaen nocBsALIEH BBIABICHUIO OTPAHUYUTEIBHBIX Mep U3 3anuceit BO3, noBiausaBmmx
Ha CHID)KEHHE KOJIMYECTBa HOBBIX cilydaeB 3apaxeHuit COVID-19 3a neHb, B Tpex W3 BbIIIE
paccmarpuBaeMbiX peruoHoB: T. MockBa (puc. 10.7), r. Cankr-lIletrepOypr (puc. 10.8) wu
Asctpuiickass Pecr. (puc. 10.9). Mepbl BBISBIAIOTCS METOJIOM PETPECCHOHHBIX MPOU3BOJIHBIX
[Aeasn u op., 2019a; Aeasn u op., 20196; Aeasn u op., 2021], BXOAAIMKMM B HHCTPYMEHTAPHii
JTMCKpeTHOro MareMaTuueckoro aHanusa (JIMA) [Agayan et al, 2018] — nanpasiienus: aHajau3a
JIAHHBIX, OCHOBAaHHOTO Ha IEPEHOCE MOHITHH KJIACCMYECKOTO MAaTEMaTHYECKOro aHajin3a Ha
TUCKPETHBIM  Ccllyyal, pa3BHBaeMoro g Treo(u3HuecKux MNpUIoKeHHH B paboTax
A.Jl. I'Bumuanu, C.M. ArasiHa, LII.P. BoroytnuHoBa, b.A. [13e0o0eBa,
M.H. 1oGpoBobCKOro 1 JIp.

[Ipoananu3upoBaB pacrlo3HAHHBIE KIIIOUEBHIE OIPAaHUYUTENLHBIX MEPHI, BBIICICHHBIE C
MOMOIIbI0  PErPECCHOHHBIX IPOU3BOJIHBIX, W WX MPOLEHTHBIA COCTaB, WHCXOIsi U3
MPUHAJICKHOCTH K Kareropuu kiaccudukanuu 3anuced BO3, MOXHO TMpUITH K BBIBOAY, YTO
pelarMMi MEPaMH, BIUSIOMIUMHA HA YMEHBIIIEHUE KOJMYECTBA HOBBIX CITy4aeB 3apakeHHH 3a
neHb ot COVID-19, cranu orpaHuyeHue mnpeObIBaHUs OOJBIIOrO KOJMMYECTBA JIOJEH B
OOIIIECTBEHHBIX, padOYMX MeCTax U B MEXKIYTOPOJAHEM TPAHCIOPTE, BBISIBICHHUE U H3OJSALUS

CJIY4acB 3apaXKC€HUA, a TAKXKEC HOMICHUEC CPCICTB I/IHJII/IBI/I)IYEU'ILHOﬁ 3alIUTHBI 1 MEPbI TUTUCHBI.

148



g 1500
=4
(-]
s
3
:
<
E 1000
8
a
3
Q.
=]
-2- 500
i
=
-1
&
g
- 4
8 0
@
29
2
=z
-
$§ =500
B
8
=
=
=
z
& -1000

T T T T T T T T T T T L T T T T T T T T T T T T T T T T T T

T T T T T

| =om=- ABWTA HHAA NPON3IBOAHAA CrNAMEeHHOro BpeMeHHOrIo a — -
Tpasuraumol ponsson pe pAA g p=4, beta=0.035
e DYHKUMA CBEPTKU HaNaNa Y6biBAHWA BPEMEHHOTO PAJa
CrnaxeHHbiit BpeMeHHOM pAR
Nukn GyHKLUMK CBEPTKM
NpasuTens<Tao MOCKIM PEANHICEANG INCKTPON HYIO
NPOMYCKHYIO CHCTRMY AAR DErYRHPOBIHNA B
n Ha patory
AnToMOBRNALMOIO RPOYIAA NO ropoay ¢ 15 anpenn K & xon COTPYA
/ HenpHaLITRX 0T COVID-19
Map M Cob P & 3
OTAPABKTE 30% COOMX COTPYANHKOS M3 .y
L YAAREHHY® PAGOTY AOMOR
MoCRoBCRRe BASCTI yRECTOMANT KON TPONE
34 cob P W MACOK "
B OOUECTROHHB MECTAX !
| 1 Eme pal peKOMEMAOBANO MATEARM M TOCTAM MOCKEM HOCHTE
Hosoraniue : |" MACKH B JAKP COMECTREOHNBIX MECTAX,
Mocxoncxne aaacTH o e i . '
paspaborann KaHWUKyNnb! 1 \\
- cucremy QR-xopom, 1]
RO IBOARIOULYIO MUTSARM p
NOKKAATE COOM QOMS
1 i 1 L 'l 'l i L A 1 1 A 1 A L 'l 1 A L 1 A 1 i 'l L L 1 'l L L 1 A 1 'l 'l L 1 i 1 L
< B N e o G D B e © & o b O S Y 4 &% @ % Y 4 b P P Y E
"o, o“"'v Yo o o 0 G B G o Yl 0 0 0 0 G 0 G 0,0) 0 o O Y . e 0 %o_, 0, 0 % 0 %‘i's‘ Yo o G 0 q"’c “a
o, o, o, 2, o, ')0., b, b, o "’o', D, o, o, o, 0 B B 2 B "0,_, B, ')0__, o, o, oy oy 0 oy B ')o', o, Yo, o, 2 ."0.-’ %2, 2, "o
D 0 0 0 0 0 0 0 0 O V0 O V0 W W W VU Y U VU Y VP VP U Y VY VD D N 0D DR D% DN

20000

15000

10000

5000

BpemeHHoM papg 3abonesaeMocTn B fieHb

Pucynok 10.7 — I'paguk crijia;keHHOro BpeMeHHOI'0 Psi/ia KOJIMYeCTBa HOBBIX CJIy4aeB 3apakeHuii 3a 1eHb s r. Mocksbl ¢ 12 mapta 2020 r.
o 01 nostopst 2022 r. u3 [Yandex Datalens, 2023] noka3aH YepHBIM HBETOM; rpadguk ero GyHKIUH CBEPTKH M BbIIeJIEHHbIE MHKH MOPOTrOM o
— CHHMM ¥ KPacHbIM IIBETAMH COOTBETCTBeHHO. KpacHbIMH yKa3aTeJasiMH ¢ TEKCTOBBIMH MOSICHEHUIMU MAPKHPOBAHbI 1aThI BBeIeHUSI

I/I36paHHle KJIHYCBbIX OrPAHHYUTECIBHBIX MEP



Ortuer o pesitenbHocTH ['eodusnueckoro nenrpa PAH 3a 2022 rog. ..

L} L} L T T T L) T Ll L} T L L} L} L} L} L} T L} L} T Ll T Ll Ll T L} T L] Ll T L] T L] T T L} T L} L} Al
a | |===-- lPaBUTaUMOHHAA NPOM3IBOAHAA CINAKEHHOTO BPEMEHHOro paaa p=10, beta=0.005
z
] —— QYHKLUMA CBEPTKM HAUaNa y6biBaHUA BPEMEHHOrO pAaa
™)
= 1500 CrnaxeHHbIi BpeMeHHON pag 4117500
é Muxkwn GyHKuMmn ceepTKn
o
-4 o
¢ 1000} TpeGosanne K KOMNANWAM OCTANBATD 415000 =
S Bnacru Cankr-NMerepbypra MUHHMANBHOE KONN-BO COTPYARNKOS &J
e 06BABMNM PEXVUM CAMONIONALMM 8 0dwcax u perynapwo =
o ANA CBOMX XUTENEH AeIuHpnLMPp Proer -
<
& 500f {12500 G
o — ]
4 =
= Q
3 ©
v @
E ok L AW 410000 g
Fy o
e
: E
: 7500 &
g =500t 1 =
> ! Q.
o Toaam HYXHO NpeabABUTL \{ 3 S
8 QR wrpux-xkon ) g
§ -1000 + A:; sl iy O6A3aTeNbHANA BAKUMHALMA BBEACHA 13000 %

WecTseHHble MecTa
s B CannrTiarantiom aRa mea HoBorogHue KaHuKynbl s
2 rpaxaan crapwe 60 ner, niogen ¢ - A g.
- XpOoHMUeCKUMM 3a60neBanuaMy, : (%)
I 1500 + Bce MEpPONPUATMA B NOMELUEHNN CTYAGHTOB KONNGMKER M CTYACHTOB : 42500
-3 ¥ Ha OTKPLITOM BO3AYXe \
z cGonee uem 50 peujenbl :
> '
e / et
410
—2000 ¢
A A ' A s A A 1 A ' A A ' A A 'S A L A A A ' A A A 'l ' A A '8 e ' A ' A A ' A A ' A
< [ % <, r/ 7% o, - 7 o, o, <, r/ b o, 2, % P/ 0 > EY % Q. % % 'é % 7 7, %. - 7% Q
‘)o"'-’ J‘o’-’ 9%# J.o‘,'q’ 6%«' oo)_’) Jvov’ %oor’ 03.) '.lo'v’ )vl‘-’ I'la_') J./.J'-’ oo,-’ I.o.)'-' )OJ'r’ Jv)‘r’ '%9 oo’r' lo‘v’ JO)’-) gv)'v’ ’oo'v’ Ja’-’ .,ov’ A”i’ QJJ'-’ OI.J'-' Jo‘# o”-’ r‘o‘)-’ .0.)-’ 90":’ Jo"v’ a‘r’\bao"r' '.O)'r' )oe-’ oog.) -,0.) lo'q)
% % R % % % NN R

Pucynox 10.8 — I'paduk criiaskeHHOro BpeMeHHOT0 psiia KOJIM4ecTBA HOBBIX CJIy4yaeB 3apaskeHMii 3a JeHb 14 r. CankT-IleTepOypra
¢ 12 mapra 2020 r. o 1 Hosiopst 2022 r. u3 [Yandex Datalens, 2023] noka3aH 4epHbIM HBeTOM; rpauk ero GyHKIHH CBEPTKH U BblIeJIEHHbIE
MUKH MOPOTOM ¢ — CHHUM H KPACHBIM I[BETAMH COOTBeTCTBeHHO. KpacHBIMHU yKa3aTe/IsiIMH ¢ TEKCTOBBIMHU MOSICHEHUSIMH MAPKHPOBAHBI 1AThI
BBe/JleHHS H30PAHHBIX KJII0YeBbIX OTPAHMYUTEIBHBIX Mep
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Pucynok 10.9 — I'paduk criiazkeHHOro BpeMEHHOT0 Psiia KOJIMYeCTBA HOBBIX CJIyYaeB 3apakeHHii 3a JeHb JAJs ABcTpuiickoii Pecm.
¢ 12 mapra 2020 r. nmo 10 Hosiopst 2022 r. u3 [GitHub, 2023] noka3an yepHbIM HBeTOM; rpaduK ero GyHKIHHN CBEPTKH U BbIIeJeHHbIE MTHKH
MOPOrOM ¢ — CHHUM M KPAaCHBIM IIBETAMH COOTBETCTBeHHO. KpacHbIMH yKa3aTeIsIMHU ¢ TEKCTOBBIMH MOSICHEHUSIMH MAaPKHPOBAHbI 1aThI

BBCACHUSA I/I36paHHBIX KJII4Y€BbIX OTPAHUYHUTEC/IBHBIX MEP
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10.2.3 Pacno3naBanue aaroputMom FCARS aHoMajibHBIX 3HAa4YeHUH BpeMeHHBIX

psia0B

Bpemennbie psanpl KOJIMUYECTBA HOBBIX CIIY4aeB 3apaKeHWH 3a JE€Hb U1 HPUHATHIX
aBTOpaMH B paMKax HccienoBaHuid cyobektoB P® wu  Ascrpuiickoii Pecrn. Obum
NpoaHaIM3upoBaHbl Ha mpeamer aHoManmuid anroputMom FCARS (a66p. ot amrn. Fuzzy
Comparison Algorithm for Recognition of Signals) [ suwuanu u op., 2003], sBasrormmMcs OAHEM
n3 anroputMoB JIMA. Pesynprarel npumeHeHus FCARS Kk BpeMEeHHBIM psiaM JaHHBIX
KOJIMYECTBA HOBBIX CIIy4yaeB 3apa)K€HUH 3a JE€Hb B PacCMaTPUBAEMbIX PETMOHAX IPUBEICHBI
Ha puc. 10.10-10.15.

N3 pucynkoB BuaHo, uto anroputM FCARS Bbiaenun o61acT MOBBIIIEHHBIX 3HAYCHUN
KOJIMYECTBA HOBBIX CIIy4aeB 3apa)XeHHil 3a JeHb. Takue o0JacTu COOTBETCTBYIOT Hambolee
ocTpbIM (azam pasButus snuaemud. llpunoxenue anroputma FCARS, Bo-miepBbIX, MO3BOJISET
ABTOMATHUYECKH ONPEACIATh BPEMEHHBIE T'PAaHUIIBI TAaKUX OCTPHIX (ha3 MO PETPOCHEKTUBHBIM
JTaHHBIM, a, BO-BTOPBIX, IPU IPUMEHEHUHU K BHOBb IOCTYMAIOLIUM JaHHBIM O KOJMYECTBE HOBBIX
CJIy4aeB 3apakeHUH 3a IeHb MOXKET MCIIOJIb30BaThCs KaK MapKep Hadaia o4epeHoi ocTpoil a3bl

MaHAEMHUU U IPUHATHA COOTBETCTBYIOIIHUX OIPaHUYUTCIIBHBIX MEP.
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Pucynok 10.10 — I'padpux BpeMeHHOT0 psiia KOJIMYECTBA HOBBIX CJIy4YaeB 3apaskeHHi 3a
aeHb 1Js . Mocksbl ¢ 12 mapra 2020 r. mo 01 Hostops 2022 r. u3 [Yandex Datalens, 2023]
NMOKA3aH CHHUM I[BETOM; KPACHBIM IIBETOM OTMe4YeHbl AHOMAJIMH, BbIICJICHHbIE
aaroputMom FCARS
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Pucynok 10.11 — I'papuk BpeMeHHOI0 Psiia KOJIUYeCTBA HOBBIX CJIy4aeB 3apasKeHui 3a
nensb st T. Cankr-Ilerepoypra ¢ 12 maprta 2020 r. o 01 Hosiopst 2022 r. u3 [Yandex
Datalens, 2023] noka3aH CHHHM IBETOM; KPACHBIM IIBETOM 0TMeY€HbI AHOMAJINH,
BbIIesIeHHBbIE aaropuTtMoM FCARS.
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Pucynok 10.12 — I'papuk BpeMEeHHOI0 psiia KOJIUYECTBA HOBBIX CJIy4aeB 3apasKeHui 3a
nens s T. CeBacronous ¢ 12 mapra 2020 r. mo 01 mosiopst 2022 r. u3 [Yandex
Datalens, 2023] noka3aH CHHMM LBETOM; KPACHBIM IBETOM OTMEUYEHbI AaHOMAJINH,
BblejieHHbIe anroputMom FCARS.
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Pucynok 10.13 — I'padpux BpeMeHHOT0 psiia KOJIN4YECTBA HOBBIX CJIy4YaeB 3apaskeHui 3a
nerb 1Jst Pecr. Kpoim ¢ 12 mapTa 2020 r. mo 01 nosiops 2022 r. u3 [Yandex Datalens, 2023]
NMOKA3aH CHHUM I[BETOM; KPACHBIM IIBETOM OTMe4YeHbl AHOMAJIMH, BblJeJIeHHbIE
anroputmom FCARS.
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Pucynok 10.14 — I'papuk BpeMeHHOI0 psiia KOJIHYECTBA HOBBIX CJIy4aeB 3apaKeHUH 3a
aens s Kaaunuarpanckoii 0641. ¢ 12 mapra 2020 r. mo 01 nosiops 2022 r. u3 [Yandex
Datal ens, 2023] noka3aH CHHMM HBETOM; KPACHBIM IBETOM OTMeYEHbI AaHOMAJIUH,
BblIe/ieHHbIe adroputmom FCARS.
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Pucynok 10.15 — I'papuk BpeMeHHOI0 psiia KOJIMYeCTBA HOBBIX CJIy4YaeB 3apakeHHil 3a
aeHb 1 ABcrpuiickoii Pecr. ¢ 12 mapra 2020 r. mo 01 nosiops 2022 r. u3 [GitHub, 2023]
NMOKA3aH CHHUM I[BETOM; KPACHBIM IIBETOM OTMe4YeHbl AHOMAJIMHU, BblJleJICHHbIE
anroputmom FCARS.
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11 Mexnaynapoanas aesiteibHocTh 'Ll PAH B 2022 roay

Corpyanuku I'll PAH BXomdar B coCTaB pPYKOBOISIIMX OPraHOB MEXKIYHAPOIHBIX
HayuyHbix opranu3auuii. dupexktop I'll PAH, unen-koppecnonnentr PAH A.A. ConoBbeB
sBisieTcss  Buie-mpenceaaresieM  Komuccuu mo  paHHbiM - u uHbopmarmu (UCDI)
MexnayHapoaHoro reojesudeckoro u  reodmsmueckoro  corosza (IUGG), poccuiickum
HAI[MOHAJbHBIM  JefleratoM B MeXAyHapOJHOW  accolUMaluu  reoMarHeTu3Ma |
asponomuu (IAGA) MexayHapomHoro reojae3ndeckoro u reodusmdeckoro corsa (IUGG) u
odunepom no Bzaumozericteuio IUGG u MexyHapoJHOTrO KOMUTETA M0 TAaHHBIM JJIsl HAYKH U
texuuku (CODATA) Mexnynapoanoro cosera mo nayke (ISC) (IUGG Liaison Officer to the
Committee on Data for Science and Technology, CODATA). Hayunstii pykoBogurens 'Ll PAH
akagemuk PAH A.Jl. 'Bummnanu siBnsiercst wieHom EBpormeilickoit akanzemun Hayk (Academia
Europaea), Komterun skcneptoB Epomneiickoro nayunoro ¢ouma (“ESF College of Expert
Reviewers”), modeTHBIM wuccienoBareneM MeEXIYHAPOIHOTO HWHCTUTYTa IPHUKIATHOTO
cucremHoro anammsa (IIASA honorary scholar), npencenarenem Hayunoro cosera PAH mo
W3YYECHUIO APKTUKH U AHTAPKTHKU U 4ieHOM MeXBEIOMCTBEHHOTO KOOPIMHAIIMOHHOTO COBETa
0 MEXAYHApOJAHOMY HAyYHOMY M HAyYHO-TEXHUYECKOMY COTPYIHUYECTBY MOJ PYKOBOJCTBOM
npesusenta PAH.

['maBHBIA HAy4dHBIH COTPYIHUK Jabopatopun reodusnuecknx manHbix [ PAH
akanemuk PAH  WM.A. lllepemer  sBiseTcs  compeacenareneM  NpoOJIEMHOM  TpymIbl
«[lepcnieKTUBHbIE MaTeMaTUYeCKUE HMHCTPYMEHTHI MPUKIAAHOTO CHUCTEMHOTO aHalu3a,
ocHoBaHHOTO Ha AaHHBIX» (CODATA) Mexaynapoanoro cosera o Hayke (ISC).

B 2022 r. BemonHssack paboTa mo MeXAyHApoAHBIM TpoekTam Poccuiickoro (onma

(I)YH,I[aMCHTaJ'II)HBIX HCCIIeIOBAHUIM:

1. PODU — BPUKC: UccnenoBanue v coBMeCTHas BaIUAalNs HH(OPMALIMOHHBIX TPOYKTOB
JUCTAaHIIMOHHOTO 30HAWMPOBaHMs 3eMJIM M3 Ppa3HbIX HCTOYHUKOB [UId OOMeHa
uHpopmanueii B crpanax bBPUKC (2019-2022)

CucremHbIN Noe: 19-55-80021 BPUKC 1 ET'UCy HUOKTP
Ne AAAA-A20-120061690061-2

PykoBonurens: akanemuk PAH B.I. Bounyp

OtB. ucnonautens: 4wi.-kopp. PAH A.A. ConoBreB

2. PODOUN — MMACA: CucremHblii aHamu3 0COOEHHOCTEH XapakTepa paclpOCTpaHEHUs
COVID-19 nns crpan EBpomnbl u peruonoB Poccun (2021-2022)

Cucremnsiii Ne: 20-57-82003 NTMACA EI'MCY HUOKTP Ne 121032900088-0

PykoBonutens: akanemuk PAH A.Jl. ['Bummanu
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OtB. uctonuureib: A.A. OnouHIoBAa.

B 2022 r. mpomomxkunack paboTa MO COBEPIICHCTBOBAHUIO MArHUTHBIX 0OCepBaTOpHii
cranaapra MHTEPMATI'HET, nonnepxxuBaembix ' PAH.

B 2022 r. B paMkax pOCCHHCKOTO CErMEHTa MEXIyHapOJHOMW CETH TIeOMarHUTHBIX
obcepBaropuit UHTEPMATHET ycnemno ¢yHKUMOHUpPYET pa3paboTaHHAs CICUATUCTaAMU
I'll PAH anroputmudeckass cucreMa, ¢ NIPUMEHEHUEM ammapara HEYETKOM JIOTMKHU s
IFE€OMAarHUTHBIX M3MEPEHMH, KOTOpas IIO3BOJIAET MOJydYaTb OYHILEHHbIE OT BBIOPOCOB
MarHUTOrpaMMbl U3 NIPeIBapUTENIbHBIX 3aMnceil MpakTUYECKU 0e3 yyacTus 4eIoBeKa.

B 2022 r. nponomxkaercst pabotra COBMECTHON reoMarHuTHOM obcepBaropuu "I tonarapax”
B ApMEHUH, CO3/TaHHOM B pe3ylbTare Koonepauu Mex 1y MHCTUTYTOM reopu3nKH 1 MH)KEHEPHOH
ceicmonorun Pecnyonuku Apmenus (MI'MC HAH) u I'll PAH. B nepuon c¢ 14 mo 18
despansa 2022 . 'l PAH ¢ odunumansasiM BuzutoM mnocetun aupekrop MITWC HAH PA
J.K. Kapanetsn. B xozne Bcrpeuu ¢ pykoBoactom 'Ll PAH oOcyxxnanock ganbHeliee pa3Butue
oOcepBaropuu C LENbIO €€ JoBeleHus a0 MexayHapoaHoro crangapra MHTEPMATHET.
OO6cyxnanach mporpaMma ucciefoBaHui mnpoekta «Haywynas rpynma Maremarudeckoin
reopu3uKu U reouHpopmMaTukny, puHancupyemoro Komurerom no Hayke Pecniyonuku ApmeHust
u peasnmzyemoro Ha 6aze UT'MC HAH PA c nayunbim koHcyneTupoBanueM '] PAH. Takxe Obiin
o0CyXXJIeHbl TEepCIEeKTUBHbIE HallpaBlieHUus pa3BUTHS coTpyaHudectBa Mmexay 'Ll PAH wu
NUI'C HAH PA.

B anpene 2022 r. cocTosack KOMaHIMpOBKa COTpyAHUKOB I eodusuueckoro nenrpa PAH
B Tamkent, Pecnybnuka VY30exkuctan B Muctutyr ceiicmonorun umenu [.A. MasnsiHoBa
Axanemnn Hayx PecnyOmuku VY306ekucrtan. B cocraBe neneramumm Obutm aupekrop 'Ll PAH
A.A. ConoBbeB U 3aM. aupekTopa no Hayke b.A. J[3e6oeB. bbul opraHn3oBan HayyHbI ceMUHap,
Ha KOTOPOM OOCYKIaJTUCh BOIIPOCHI COBPEMEHHBIX TEHCHLIMH B 001aCTH U3y4EeHUs MAarHUTHOTO
nojst 3eMJId U BOIPOC Pa3BUTHsSI MAarHUTHBIX HAOMIONEHUM Ha reodusnueckoi obcepBaTopun
«Surubazap» (Tamkentckas reodusndeckas od0cepBaropus), npuHaanexameil Uuctutyty, u ee
JIOBEJICHHUS JI0 MEXIYHAPOIHOTO cTaHAapTa cetn MarHuTHEIX HaOmonenuit UHTEPMATHET.

PazBuBaercst Hayunoe corpyanudectBo Mexnay 'Ll PAH u Huctutyrom unoHocdeps
(r. Anma-Ata, Pecnyonuka Kaszaxcran). IIpoucxonutr oOMeH JaHHBIMH MEXIy oOcepBatopueit
Anma-Ata» M cepBepoM Poccuiicko-yKpaHCKOTO LIEHTpa T'€OMAarHUTHBIX JlaHHBIX. JlaHHBIE
nepesaroTcss B orneparuBHOM pexkume. OcymiecTBisercs 0OMEeH MCTOPUYECKUMHU JAHHBIMHU IO
JUHUU MUpPOBBIX IIEHTPOB AaHHBIX, (pyHKIMoHUpyronwmx B I'L] PAH.

Wznasaempiii 'Ll PAH sxypuan ‘“Russian Journal of Earth Sciences”, BkiIroueHHBII B

Tpetuit kBapTwib (Q3) B orpacnu 3Hanui “Earth and Planetary Sciences”, sBisieTcst B mOJTHOM
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MEpe AaBTOPHUTETHBIM MEXKIYHAPOIHBIM U3JaHHEM B obOmactu Hayk o 3emue. JKyprHan
Hay4HO€ COOOIIeCTBO C HauOojee BaXKHBIMM HAyYHBIMU peE3YJIbTaraMy, MOJyYECHHBIMU
POCCHUMCKMMHU  y4€HBIMU. [JIaBHBIM  pegakTopoM O KypHala sBisieTcss  akaaemuk PAH
A.Jl. I'Bummanu; B peIKOJUICTHIO KypHaja BXOAST TaKUE U3BECTHBIC YUeHbIe, Kak akageMuk PAH
A.O. I'muko, unen-koppecnonneHT PAH A.A. Conosees, II. Kabar (IlIBeitmapusi) u napyrue

BeAylLINe YUCHbIE B 00JIACTH HAayK O 3eMJie U3 pa3HbIX CTpaH.

B 2022 r. naboparopueii reopusnueckux nanaeix ['Ll PAH coBmecTHO ¢ naboparopueit
ANIEKTPOHHBIX MYOMMKAIMA NpPOJODKMIAach pabota mo mpoekry “basa maHHBIX 1O Haykam
o 3emuie” — ESDB (Earth Science DataBase), nienbto KOTOporo sBisieTCsl CO3AaHUE COBPEMEHHOMN
CHCTEMbl PEruCTpaliM, MyOIUKAUU U HUTUPOBAHUS Te0(pU3NUECKUX JAHHBIX C MPHUCBOCHUEM
mudposoro uaeHrudukaropa oovexra DOI (Digital Object Identifier). [TmaBHOI 11enbI0 TpOEKTa
SBIISICTCS TIOBBIIICHHE 3HAYUMOCTH M JOCTYHHOCTH TeO(M3MYECKHX JAaHHBIX JUIA HayYHBIX
UCCIIeIOBaHUM, OoOJeryeHue mpolecca MX IMOMCKA, MICHTU(UKAUK U MyONUKalMM, a TaKxke
pa3BUTHE KYIBTYPbl HIUTUPOBAHMS JJAHHBIX.

Baxxnoii yacteio MexxayHapoanoi aestenbroctu 'Ll PAH siBnsieTcst yuactue coTpyaHUKOB
B MEX/1YHApOJHBIX [IpOrpaMMax, CEMUHApPaXx, IKOJIaX, KOTOpble cOCTOSIMUCH B 2022 In.:

5-28 suBaps 2022 ronma npomwia 27-s1 koHpepeHuus mnoib3osareneil Esri B Poccun u

ctpaax CHI. bBeimn mpencrasnen npoknan  «Co3gaHMe CHCTEMBI T'€ONOPTANIOB U

MHCTPYMEHTOB Te000pabOTKM Ui aHaju3a TIeosIoro-reoPU3nYecKux JaHHBIX» O

pesynbratax pabotrel 'Ll PAH B wactu TMC: pa3paboTka TEXHOJIOTHI CO3IaHUS

I'NC-reonopranoB: «Hayku o 3emne», “Interactive Geology Atlas”, «Ouenka

ceificMuyeckoil omacHoCTH», «ApKTHKa». B paMkax koH(pepeHLMH Mpolen KOHKYpC

BeO-I'NC MPUJIOKECHUH, Ha KOTOpOM MIPUIIOKECHHUE «Aurora-Forecast»

http://aurora-forecast.ru/), paspaborannoe corpyauukamu [l PAH (Bopo6née A.B.,

ConosneB A.A., BopoOsesa I'.P.), 3ans10 mepBoe mecTo.

i 4 mapra 2022 r. B paMKax IOCTOSHHO AEMCTBYIOIIETO MEXIYHapOIHOro MOCKOBCKOTO
aKaJeMHueckoro skoHomudeckoro ¢popyma (MADD) coctoscss BTOpod ApPKTHUECKHMA
akameMuueckuit ¢opym. MHUIIMATOp M Tipeacenarenb MmeponpusTus: akagemuk PAH,
npencenarens Hayunoro cosera PAH 1o m3yueHuto ApkTUKH U AHTapKTUKH, HAyYHBIN
pykoBogutens ['eopusnueckoro nenrpa PAH A.Jl. I'summanu. Temoii popyma B 3TOM roy
crano: «Pa3BuThe HaydHbBIX MCCIENOBAaHUI M 3KOHOMHUKAa ApPKTUKN». OpraHu3aTropamu
BeICTYyIIM BonbHOE 3KOHOMHYecKoe obOmiecTBo Poccum, Hayunbiii coBer Poccuiickoit
aKaJIeMUd HayK 10 H3y4YEeHHI0O ApPKTHUKA M AHTapkTukd, MexayHapoansiii Coro3

DKOHOMHUCTOB. B MeponpusituM INpUHAIM YydacTHE BEAYLIUE Y4YEHBIE U DKCIIEPTHI,
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MPEACTaBUTENN OPraHOB TOCYIaPCTBEHHOM BJIACTH, MEXIYHApOAHBIX M HAI[MOHAIBHBIX
OOIIECTBEHHBIX OpPraHu3alluii, aIMUHUCTpAUN CyObeKkTOB PD, nemoBoro coobiecTna.

o 30 uronst 2022 roga Ha iomaake PAH npoien HaydHBIA pOCCHICKO-UHIUNHCKII BEOUHAP
Ha Temy «CeHcMONOrus: MOHUTOPHHI M TMPOTHO3UpOBaHUE». MepomnpusTie ObLIo
IIOJrOTOBJIEHO YINpaBIEHUEM MEXIyHapoaHoro corpyaHuuectsa PAH coBmecTtHo ¢
[ToconectBoM HMHanum B MoOCKBE U SBISETCS MPOAOIKEHUEM CEPUH COBMECTHBIX
BeOMHAPOB 10 HAy4YHBIM HAIPABJICHUSAM, IPEACTABISIONIMM B3aUMHBIA HHTEpec. B
MepornpuaTuu ydyactpoBaiau aupekrop 'Ll PAH, un.-xopp. PAH A.A. ConoBbeB, TUpEKTOP
WNucturyra reonoruu I'mmanaeB Baama (1. Hexpanyn), npodeccop Kamagann Caiin u
CTEUAHCTHI, paboTaromie B 001acTH CEHCMOJIOTHH, TIPEJCTABUBIINE CBOM Pa3padOTKU
10 TEXHOJIOTHUSIM U CIIOCO0OaM MPOTHO3UPOBAHMS U MOHUTOPUHTA, a TaKXKe HAOIIoIeHus 3a
3eMIIETPSACEHUSIMU U CMSATUYECHHS X HETaTUBHBIX MTOCIEICTBHI.

. 16 HOAOpst 2022 1. mpomi€n Kpymiblid ctoa "Ponb Hayku B 0OecriedeHIH TEXHOJIOTUYECKOM
yCTOMYMBOCTH TpaHcmopra' B pamkax pabotsl XVI MexnynapogHoro ¢opyma u
BbicTaBku «TpancnoptHas Henens». Jupexrtop 'Ll PAH un.-kopp. PAH A.A. ConoBbes
BBICTYNWJI ¢ JokianoMm "Bmusaue reodusuueckux  QaxTopoB Ha  paboTy
YKEJIE3HOJIOPOYKHOTO TpaHCIIOpTa B poccuiickol Apktuke". B 1okiane ocBemalnch
OCHOBHbIE HayuyHbI€ pe3yJbTaThl, MOJyueHHble B paMkax mnpoekra PH® "Cucremusiii
aHaJIU3 AUHAMUKH reo(pU3NYECKUX MPOLIECCOB B POCCUICKON APKTHKE U UX BO3JIEHCTBUE
Ha pa3BUTHE M (PYHKIMOHUPOBAHHWE MHPPACTPYKTYPHI KEJIE3HOJOPOKHOIO TpaHcmopTa"
3a 2022 ron.

. 7 nexabps 2022 r. cocrosuica Hayunbiii cemunap 'Ll PAH, nma xortopom BbICTYmMI
acconmupoBaHHbli  mpodeccop  Muctutyra  actpoHomuu ¢ HarmumonambpHOM
acTpoHOMHUYecKoil oOcepBatopueil boirapckoil akajeMuu Hayk, aCTPOHOM U reousuk
Bbopuc IlerpoB KomutoB (Ph.D.) ¢ noxmagom Ha Temy: «TpurrepHsie Bo3aeicTBus

KOCMHYECKOM IoroJibl Ha 3EMHYIO TCKTOHUKY».
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12 lessiteabHocTh HanmonaabHoro reogusnyeckoro komurera PAH

HI'K PAH ocymectBiasier mnpeacraButelbcTBO Poccum B MexayHapoaIHOM
reone3ndyeckom u reodusznueckoMm corse (IUGG) u ero Bochmu accormmanusax. HI'K PAH
KOOPAMHHUPYET Yyuyacthue HHCTUTYTOB PAH B pa3iuuHbIX MEXIyHapOJHBIX MPOEKTaX U
nporpamMmax, MNPOBOJUMBIX KomuccusiMu U Komuteramu Coro3a. Komurter Bener CBOIO
JEATENIbHOCTH 1o pykoBoaAcTBOM bropo Otnenenus Hayk o 3emsie PAH. bazoBoit opranusanueit
HI'K PAH saBasiercs 'Ll PAH. CocraB bropo Komurtera yrBepxaen IlocranoBinenuem bropo
Otnenenus Hayk o 3emie PAH Ne 13000/1-2 ot 19 ¢eBpans 2019 1.

Hecmotps Ha nponoskaroliyecs: orpaHuyeHus], cBsizannuple ¢ nagaemueid COVID-19, a
TAaK)X€ YCIOKHUBIIYIOCS BHELIHENONUTUYECKYI0 cuTyauuto mnpeacrasurean HIK PAH u
POCCHUICKHX HAYYHBIX OpraHU3alluil MPUHSIIN yuacTue B HaydHol accamOnee IAHS, npormenieit

Mounmnenbe (@panmus) ¢ 29 mas no 3 urons (http://www.iahs2022.org/).

Hesrensaocts cekunit HIK PAH B 2022 r. 6pu1a HanpasieHa Ha MOATOTOBKY K y4acTHIO
POCCHUHCKHMX YYEHBIX M CIELMAIUCTOB B KPYNHBIX HAYYHBIX MEPOIPUITHUSIX, IPOBOAUMBIX O]

srugoit [IUGG u ero accouuarui, 3amianupoBaHtbix Ha 2023 1.:

— Hayunas accambnes IAVCEIL Poropya, Hosas 3enanaus, 30 suBaps — 3 deBpans 2023 r.
(https://confer.eventsair.com/iavcei2023/);

— 28-1 T'enepabHas accamOness IUGG, bepmun, Iepmanus, 11-20 urons 2023 1.

(https://www.iugg2023berlin.org/).

VYyacte poccuiickux ydeHbix B aedrenbHoctd IUGG umeer Oosblioe HaydHOE U
MOJINTUYECKOE 3HAYEHUE ISl Halllel CTpaHbl, MOCKOJIbKY COr03 ABIISETCS OJHUM U3 KIIOUYEBBIX
UTPOKOB B chepe HayYHOU JUIUIOMATHH U MEXIYHApOJAHOIO HAyYHOT'O COTPYIHUYECTBA.

Bcenencreue BBeneHHBIX B 2022 T. cO CTOPOHBI psAJia CTPAH OTPaHUYEHUN B OTHOLICHHUH
poccuiickoro GaHKOBCKOTO CEKTOpa cTajla HEBO3MOXKHOM OIulaTta eXerojHoro B3Hoca Poccuu
B IUGG. bonee Toro, B ampec Ilpesunenta PAH He Obll CBOEBpEMEHHO BBICTABJIEH CUET Ha
omnaty B3Hoca. Anmnapat HI'K PAH oGpatuiics k pykoBoactBy [IUGG ¢ nmpock60ii MOArOTOBUTH
cueT ¥ HanpaBuTh ero B PAH. [Tocne HeCKOIbKUX payHA0B KOHCYJIbTALUI CUET OBLT ITOATOTOBIIEH
u otmnpasiieH B aapec [Ipesunenra PAH. YMC PAH 6510 Takke MocTaBieHO B U3BECTHOCTH 00
stoii curyaruu. Annapat HI'K PAH npoaomkut nesaTenbHOCTh 0 COXPaHEHHIO MOJTHOLEHHOTO
yieHcTtBa Poccun B IUGG, a Takke mo OOECHEUEHUIO0 ydacTUsi POCCUNCKHUX Y4YEHBIX B
MEPONPUATHUIX, NMPoBOAUMBIX moxa 3rupod Coroza. K coxaneHuto, Ha MOMEHT IOATOTOBKU
HACTOSILIETO OTYeTa CYeT He ObLI OIUIaYeH M3-3a HEBO3MOXKHOCTH OCYIIECTBUTH OAaHKOBCKHIMA

TIePEBO/T
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CnucoK OCHOBHBIX HAYYHBIX MyOaukanuii 3a 2022 roa

Monorpagpuu

1. KarmoB B.M. (pen.) Jlebeme C.A. u np. (2022). Tperuii OICHOYHBIH HOKIam 00
M3MEHEHUAX KIMMaTra U MUX IOCIEACTBUAX Ha Teppuropuu Poccuiickon denepaunum.
Pocruapomer. — Cankr-Ilerepoypr: Haykoemkue TexHosorum, -(-), 676.

Crarbu B s)KypHaJIax

1. Anémun .M., Koznosckas E.I'., Manbeirua U.B. (2022). [IpumeHeHrne METOOB TEOPHH
MalmyMHHOTO 00ydeHuss B ToMorpaduu mnpuéMubix (QyHkmui. [eoduszmdeckue
uccnenoBanus, 23(1), 49-61. DOI: 10.21455/gr2022.1-4

2. benos A.B., I'Bummanu A./l., I'etmanoB B.I'., ConoBréB A.A., KoBeinseBa A.A., UnHKUH
B.E., Sluke B.I'., Slumn W.U. (2022). Pacnio3HaBaHue reOMarHUTHBIX Oypb Ha OCHOBE

HeHpoceTeBbIX MOAENbHBIX oleHOK Dst-unnexcos. M3sectus PAH. Teopus u cucremsl
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peructpauuu nporpammsl aist 9BM Ne 2022617085 ot 18 anpens 2022 r.

CunopoB P.B., ConoBeeB A.A., llleBuyk P.B., I'pynneB A.A. Ilporpamma oOpaboTku
JAHHBIX a’poMarHuTHOM cbeMkH i BIIJIA myneTuporopHoro tuna / CBUAETEILCTBO O
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roCy/IapCTBEHHOU peructpainuu 6a3el qaHabix Ne 2022623073 ot 24 Hosi0pst 2022 1.
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ceficMoakTuBHOW 30He Anraii m Casuer, 1922-1957 r1r. / CBHIOETENBCTBO O
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ceiicmoakTuBHBIX 30HaX BocTounsie Kapnatst u Kpbim, 1908-1957 rr. / CBuneTenscTBo o
rocyaapcTBeHHOM peructpamuu 6a3el nanHbix Ne 2022623078 ot 24 nosiopst 2022 1.

CepreeBa H.A., 3abapunckas JL.II., Hukutuna U.M., Kuunnep H.M. Ucropuueckue
3emyieTpsiceHus B cedicMoakTuBHOM 30He [lampHuit Bocrtok, 1911-1956 rr. /
CBUAETENBCTBO O TOCYAAPCTBEHHOM peructpanuu 6a3el qaHHbix Ne 2022623074 ot 24
HOs10pst 2022 T.

CepreeBa H.A., 3abapunckas JLII., Kuunnep H.M. Hcropudeckue 3emnerpsceHus B
ceiicMoakTuBHOM 30He KaBka3z, 1911-1957 rr. / CBuUIETENBCTBO O TOCYJapCTBEHHOMH
peructpanmu 6a3bl naHHbIX No 2022623064 ot 23 HOsi0ps 2022 1.

Cepreesa H.A., 3abapunckas JI.II., Hukutuna U.M., Kuunnep H.M. Ucropuueckue
3emJieTpsceHus B ceiicMoakTuBHOM 30He [Ipubaiikanse, 1912-1957 rr. / CBuaeTensCcTBO 0
rocyaapcTBeHHOM peructpamuu 6a3sl naHHbIX Ne 2022623065 ot 23 Hosi0pst 2022 1.

CepreeBa H.A., 3abapunckas JILII., Kuunmep H.U. Hctopuueckue 3eMmieTpsiceHUs B
ceiicmoaktuBHOi 30He Cpemuss Asms, 1911-1957 r1r. / CBUAETENBCTBO O
roCy/IapCTBEHHON perucTpanuu 6a3el qaHHbIX Ne 2022623011 ot 22 Hos10ps 2022 T.
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