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OTtuer o gesitenbHOCTU ['eodumsnueckoro meHTpa PAH 3a 2023 rop,

1 Hayunas nesiteibHocTs I'Ll PAH

1.1 I'ocynapcTBeHHOe 3a1aHue

Hayunas pgestensHOoCcTh moapaszaeneHuil  denepallbHOTO  TOCYAAPCTBEHHOTO
OFOJDKETHOTO YUpEKJeHUS Hayku [ 'eodusmdeckoro meHtpa Poccwiickoll akagemMun Hayk
(I'lT PAH) B 2023 1. ObIIA COCpEIOTOYECHA HA BBIMOJHEHUH TOCYJAPCTBEHHOTO 3aMaHus Ne
075-01349-23-00, yrBepxknmenHoro 29 nexabps 2022 r. MccnenoBaHusi MPOBOJUIUCH B
pamkax [Iporpammbl (GyHIaMEHTANBHBIX HAy4YHBIX HCCIEIOBaHMK B Poccuiickoi
@enepaunu Ha ponrocpounslii nepuon (2021-2030 rr.). Hanmpasnenue nayku: 1.5. Hayku o

3emiie.

CormacHo  rocyaapctBeHHoMy  3amanuto, B [l PAH  npoBomgmmuch

dbyHIaMeHTalIbHBIC uccienoBanus o 4 remam HUP:

1 Tema HUP: «®yHnameHTanbHBIE  HCCIEOBaHUS U pa3paboTka  METOJOB
IIPOTHO3MPOBAHNS M MOHUTOPHHIA YCTOWYHMBOCTH TI'€OJIOTMYECKOW Cpeabl I
HOPENyNpexaAeHUsT yIrpo3 OT OOBEKTOB HCIOJIb30BAaHUS AaTOMHOM »SHEpruu M
IIPUPOHBIX OIIACHOCTEW»

Mudp Tempr: FMWG-2022-0005

Perucrpanuonnsiit Homep:122080300206-4
CrpyxrypHOe nonpaszaenenue:Jlaboparopus reofnHaMUKA
PykoBonurens:un.-kopp. PAH B. H. Tatapunos

2 Tema HUP: «Pa3ButHe maTeMaTHYE€CKMX METOJAO0B HHTEJUIEKTYaJIbHOTO AaHAJIN3a
JAHHBIX Te0(QHU3NYECKOr0 MOHUTOPUHIA Ui H3YYEHHs] DJIEKTPOMArHUTHBIX
napameTpoB 3eMJIM U OKOJIO3€MHOI'0 MPOCTPAHCTBA»

udp tremer: FMWG-2022-0006

Perucrpanuonnsiit Homep:122080300204-0

CrpykrypHOe noapasnencuaue:Jlaboparopust reonH(pOpMaTUKH u
Ie€OMAarHUTHBIX UCCIIETOBAaHHUN

PykoBogutens:un.-kopp. PAH A. A. ConoBbéB

3 Tema HUP: «CtpykTypupoBaHue, BU3yaJM3allkds, aHAIU3 W PACHPOCTPAHEHUE
reo(pU3NIeCcKUX TaHHBIX»
Mudp Temer: FMWG-2022-0007

Perucrpanuonnsiii Homep:122080300191-3

CrpykrypHOoe noapasnencnue:Jlaboparopust reou3nIecKux JAHHBIX;
JlaGopatopust 2JIeKTpOHHBIX MyOnHuKanuii; JlabopaTopusi HHHOBaIlMOHHBIX TIPOEKTOB

PykoBomutens:a.¢.-M.H. b. A. [I3e60eB




OTuer o gestenbHocTU ['eodumsnyeckoro meraTpa PAH 3a 2023 rog

4 Tema HUP: «Pa3paboTka TeOpeTHUECKHMX OCHOB W AKCIIEPUMEHTAIBHBIX METOIUK
CHCTEMHOI'0 aHaJIM3a Uil KOMIUIEKCHOTO M3Y4eHUs reo(hU3NYeCcKUX, re0e3nYecKuX
U METEOPOJIOTMUYECKUX JTaHHBIX»

HIndp Tempr: FMWG-2022-0008

Peructpanmonnsiii Homep: 122080300190-6

CrpykrypHoe noapasaenenue:Jlaboparopus reonH(pOpMaTUKU u
Ir€OMarHUTHBIX HCCIIEJOBAHU; JlaGoparopus reOJMHAMUKHY; Cekrop
reo(pU3NIecKOro MOHUTOPUHTA

PykoBoaurens:k.¢.-M.H. P. B. Cunopos
1.2 IIpoexkTbl HAy4YHBIX (POHIOB
B 2023 r. B I'll PAH Bemonnsuiuck uccienoBaHus no 2 rpanram Pocculickoro

Hay4Horo ¢onna (PHD):

1 I'paut PH® Ne 21-77-30010: «CucremHBbIii aHamu3 JOUHAMUKA TeO(U3NYECKUX
MPOIIECCOB B POCCHUMCKOM ApKTHUKE W WX BO3JIEHCTBHE Ha pPa3BUTHE W
(GYHKIMOHMPOBaHUE UH(PPACTPYKTYPHI XKEIE3HOJOPOKHOIO TPAHCTIOPTa

Peructpanuonssiii Homep:121041200191-6
PykxoBogurens:1.¢.-M.H. B. A. [Tununenko
https://rsct.ru/project/21-77-30010/

2 I'pant PH® Ne 23-17-00176: «CuctemHasi OLICHKAa CEHCMUYECKOM OIACHOCTH

ueHTpaiabHOM yactu bonbimoro Kaskaza (OceTuHckuil ceKTop)»
Perucrpanumonnsiii Homep:123070600012-8

PykoBomurens:a.¢.-M.H. b. A. JI3e60eB

https://rscf.ru/project/23-17-00176/

1.3 Baxneiimue pe3yJbTarbl PYHAAMEHTAJIBHBIX HAYYHBIX HCCJICIOBAHUI

Opraﬂmauuﬂ BBICOKOTOYHBIX CEKYHIAHBIX TI'€COMArHUTHBIX Ha0JII0IecHUi B

MoCKOBCKOM peruoHe

Yn.-kopp. PAH  A. A. Conoswvés, akademuxk PAH  A. J suwuanu,
0.¢p.-m.n. C. 5. Typynmaes, «.¢p.-m.n. P. B. Cuoopos, k.¢p.-m.n. H. A. Paxoeckuii,
k.m.H. 1. B. Kyoun, x.¢p.-m.n. P. U. Kpacnonépos, A. A. I pyones

(Tema HUP «Paszpabomxa meopemuseckux 0CHO8 U IKCNePUMEHMATbHBIX MEMOOUK
CUCMEMHO20 aHanu3a OJisl KOMIIEKCHO20 U3V4eHUs 2e0pu3udecKux, 2eo0e3uteckux u

MemeoponocudecKux OaHHbIX»)

Pa3BépHyT n BBGI[éH B OKCILTyaTaluIO MYHKT BBICOKOTOYHBIX CCKYHAHBIX MAarHTUHBIX

HaOmoeHui Ha 6a3e reodusndeckon oocepparopun «Muxueso» UJI" PAH (puc. 1.1). Oto
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mepBass COBPEMEHHass T'€OMarHWTHas oOcepBaTopus Ha OOIMMPHON  TEPPUTOPUHU
LEHTpaIbHOTO peruoHa P®, koTopas perucTpupyeT BbICOKOKAUYE€CTBEHHBIE JaHHbIE C 1-
CEeKyHIHOU aucKpeTu3anuei. OOcepBaToOpusi pacriojokeHa Ha yAaJleHWH OT MCTOYHUKOB
TEXHOTE€HHBIX JJIEKTPOMArHUTHBIX MOMEX, YTO NOATBEPKAAIOT LIYMOBBIE XapAKTEPUCTUKU
pPETUCTPpUPYEMBIX JaHHBIX. Pa3BEpThiBaHME 00CEPBATOPHH TPOU3BOAMIOCH C YYETOM
MHOT'OJIETHEr0 OmbITa, HakoruieHHoro cnemuanuctamu [l PAH, u pexomenpamuit
MEXAyHapoaHoW cetn TeoMarHuTHbIX HaOmogenuit WHTEPMAI'HET. Bong B
SKCIUTyaTaluo odcepBatopuu «MUXHEBO» IMO3BOJHUT TMONydYaTh YHUKAIbHBIC JaHHBIE 00
ABOJIIOLMYA T€OMAarHUTHOTO TIOJISI M 00€CTIEYUT BHICOKOTOUHBIN re0(pU3MIECKHT MOHUTOPUHT

MOCKOBCKOI'0O peruoHa.

(©)

(@)

(8)

Pucynok 1.1 — I'eomarnutHas o0cepBatopusi «KMUXHEBO»: a) PACIOJIOKEHHE
OTHOCHTEJIbHO APYrux oocepBaropuii P® u 6/mxnero 3apydexnbs; 0) npuMep JaHHBIX
HAO0JII0IeHU i TOPU30HTAJILHONH KOMIIOHEHThI BEKTOPA M0JIS1; B) IIyMOBbIE
XapaKTePUCTUKHU 1-CeKYHIHBIX HAOII0/IeHUII BePTUKAJIbHOM KOMIIOHEHThI

Krasnoperov R., Sidorov R., Grudnev A., Karapetyan J., Lazarev D. On the magnetic
properties of construction materials for magnetic observatories // Applied Sciences. 2023.

Vol. 13. No. 4. DOI: 10.3390/app13042246.

Soloviev A., Gvishiani A., Turuntaev S., Sidorov R., Ryakhovsky I., Kudin D., Krasnoperov
R., Grudnev A. Geomagnetic data recorded at Geomagnetic Observatory Mikhnevo (IAGA
code: MHV). MHV2023 geomagnetic database / ESDB repository, GCRAS, Moscow.
2023. DOI: 10.2205/MHV2023sec.
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Karajor 3emJierpsicennii ApkrTuuyeckoid 30HbI P® ¢ yHHPUIUPOBAHHOM

MATHUTYIHOM LIKAJIOH

Axaoemux PAH A. /1. I'suwuanu, K.¢h.-M.H. U. A. Bopobvéasa,
yn.-xopp. PAH I1. H. lllebanun, 0.¢h.-m.1. b. A. /[3eb0e8, k.2.-m.H. B. B. /[3epanos

(I panm PH® Ne 21-77-30010 «Cucmemnvlii anaiu3 OUHAMUKU 2€0DU3ULECKUX
npoyeccoe 6 poccutickou Apxmuke u ux 8o3oelicmgue Ha pazeumue U

@YHKYUOHUPOBAHUE UHDPACMPYKMYDbL HCELE3HOOOPOIHCHO20 MPAHCNOPMA)

Briepsble cozman Hanbosee MOMHBIA U NMPEACTaBUTENbHBINA KaTaJIOT 3eMJIETPSICEHUI
A3P® (Brmrowas xpeOtwl ['akkens n KaumoBuua, a taroke apxumnenar IlmumGepren) c
yHU(UUIUPOBAaHHONM MarHUTyAHOM mkanoil (puc. 1.2). Karamor mnpencrasisier co0oii
o0beIMHEHNE JTAHHBIX O 3eMIIETPSACEHUsIX u3 perrnoHanbHbiX kKatanmoroB UL EI'C PAH
(Axytus, Cesepo-Boctok Poccun, KamuaTtka, Apkruka, Bocrouno-EBporneiickas
mnatdopma u llnundepren), pernonampHOro KaTtaymora ceiicmuyeckort cetu OUIIKMA
YpO PAH, peruonHaibHOro xarajora 3amagHoro cexkropa A3P® wu  pgaHHBIX
MexayHapoaHOro ceiicmoiornueckoro 1meHTpa. Karamor coxepxut wuHdoOpmaiuoo o
45 793 celicMudeckux coObITHAX 3a mepuof 1962—2022 rr. ABTopckas yHH(PHUIIUPOBAHHAS
MarHuTyJHas MIKaja, CBEJACHHAs K proxi-Mw, siBisieTcst onHopoHOW. Karasor BbUIOKEH B
OTKPBITHIM JOCTYyNn Ha caiiTe MHUpOBOro IIEHTpa JaHHBIX 1Mo ¢uznuke TBepAaon 3emiu ['1]

PAH: http://www.wdcb.ru/arctic_antarctic/arctic_seism.ru.html.

Pucynok 1.2 — O0bequHeHHBI KaTAJI0T 3eMJIeTPSICCHU APKTHYeCKOH 30HbI
Poccuiickoii ®@enepauun. I — Bocrounslii cexktop A3P®; 11 — 3anaaublii cekTop
A3P®; 111 — xpeoTnl I'akkenss u Knunosuua, apxunesnar lnuudepren
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Vorobieval. A., Gvishiani A.D., Shebalin P. N.,, Dzeboev B. A., Dzeranov B. V.,
Skorkina A. A., Sergeeva N. A., Fomenko N. A. Integrated Earthquake Catalog II:
The Western Sector of the Russian Arctic // Applied Sciences. 2023. Vol. 13. No. 12. 7084.
DOI: 10.3390/app13127084.

Vorobieval. A., Gvishiani A. D., Shebalin P. N., Dzeboev B. A., Dzeranov B. V.,
Sergeeva N. A., Kedrov E. O., Barykina Y. V. Integrated Earthquake Catalog III: Gakkel
Ridge, Knipovich Ridge, and Svalbard Archipelago // Applied Sciences. 2023. Vol. 13.
No. 22. 12422. DOI: 10.3390/app132212422.

TpéxMepHasi KOMIUIEKCHAasi MoJeJb MapamMeTpoB JuTocdepbl W BepxHel

MaHTHH APKTHKH

Yn.-xopp. PAH A. A. Conosvés, 0.¢p.-m.n. M. K. Kaban, k.¢p.-m.n. A. I'. [lempyHun,
K.¢h.-m.n. P. B. Cuoopos

(I panm PH® Ne 21-77-30010 «Cucmemuvlii anaiu3 OUHAMUKU 2e0u3U4ecKux
npoyeccoé 6 poccutickou Apxmuke u ux 8o30elicmgue Ha pazgumue U

@dyHKYUOHUpOBaHUue UHGPACMPYKIMYPLL HCENEZHOOOPOHCHO20 MPAHCHOPIAY)

Co3mana KOMIUIEKCHash MOJENIb, ONMCHIBAIOIIAS IIUPOKOE MHOTroo0Opa3ue Ieosoro-
reousnueckux xapakrepuctuk autochepsl A3P®. PernoH xapakrepusyercs CIOXKHBIM
ICOJIOTUYECKUM CTPOEHHEM U CJab0oil H3y4eHHOCTBIO MPSIMBIMU T'€O(PU3NYECKUMU
Metoaamu. HaGop maHHBIX BKIIOYAeT B ce0s MHPOPMAIMIO O TPaBUTAIIMOHHOM TI0JIE U €T0
pPEAyKIUH, TETIJIOBOM TMOTOKE, CPE3bl UETHIPEX ceiicMoToMOrpaguuecKux MOAENeH ¢ Iarom
50 kM mo riaybuHe. B HaOOp BKIIOYCHBI HOBBIC MOJETH OCAJOYHOTO YeXja W TITyOWHBI
Moxo, 1aHHbIe TIIyOUMHHOTO pacIpeieieHus] TeMIIePaTypbl U CTENEHU ACTIETUPOBAHHOCTU
MaHTUHHOTO BelIecTBa B (pOopMe MPOLEHTHOrO cojepkaHus onmBuHA. [locTpoena kapra
3¢ (}eKTUBHON PaJMOTeHHON TEeMJoreHepalud B BEPXHEM CII0O€ KOpBHl U KapTa TIyOuH 10
touku Kropu. Mognens nosiesHa ais U3ydeHUs TEPPUTOPHUM, NEPCIEKTUBHBIX IS ITOMCKA
MECTOPOXKIECHUHN TOJE3HBIX HMCKOINAaeMbIX. ba3a AaHHBIX TOCTyNMHa Ha caite MHpPOBOro
LIEHTpA JTAHHBIX o busnke TBEPIOU 3emin ' PAH:

http://www.wdcb.ru/arctic_antarctic/arctic_geoph.fields.ru.html.

Soloviev A., Petrunin A., Gvozdik S., Sidorov R. A set of geophysical fields for modeling of
the lithosphere structure and dynamics in the Russian Arctic Zone // Data. 2023. Vol. 8. No.
5.91. DOI: 10.3390/data8050091.
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(a) (6)

Pucynok 1.3 — TpéxmepHasi KOMILUIeKCHAas1 MO/IeJIb IAPaMeTPOB JUTOC(epbl U BepXHeil
MAHTHU APKTHKH: a) NIPOCTPAHCTBEHHOE MOKPbITHE M0JIeli; 0) mpuMep KapThl
HU30CTATHYECKUX AaHOMAJIUI CHJIbI THKECTH

TpéxMmepHass reomexaHu4yeckass Moaejab YydacTka «Exuceiickuiny» HwukHe-

Kanckoro maccusa
Yn.-xopp. PAH B. H. Tamapunos, /[. K. Axmamos, A. U. Manesuu, P. B. Illeguyk

(Tema HHUP «D@ynoamenmanvhvle uUCCie008anus u paspabomka Memooos
NPOCHOUPOBAHUSL U MOHUMOPUH2A YCMOUYUBOCU 2€0]102UYEeCKOU  cpedbl O
npeoynpescoenHus. yepo3 om O00beKmMOo8 UCHONb308AHUSL AMOMHOU Hepeuu U

NPUPOOHLIX ONACHOCMEU»)

PazpabGorannas Monenp mpenHa3Ha4YeHa I OIEHKH W MPOTHO3a TeOMEXaHHYECKUX
MPOLIECCOB B MPUKOHTYPHOUM YacT MOA3EMHOU HuccienoBarenbckoi maboparopuu (ITNUJII),
CO3/1aBaeMoi TUIs 000CHOBaHUS T'€09KOJIOTUUECKH Oe30macHoM U30JISIIAN
BbICOKOaKTUBHBIX PAO B rpanutorneiicax Huxne-Kanckoro maccua. Ee ucnonbs3oBanue
MO3BOJIIET  TOBBICUTH  JIOCTOBEPHOCTh  PAcCUYe€TOB  HAMPSIKEHHO-IE()OPMHPOBAHHOTO

COCTOSIHMS IOPOJA U ITPOTHO34a JUIUTEIbHOM YCTOIZHHBOCTH T€0JI0TrHYeCKOM CpCAbl.

COSILaHHafl MOJECIb BKJIIOYacT B ceOs JIUTOJIOTUYCCKHUC Pa3HOCTH,
CTPYKTYPHO-TCKTOHHYCCKHUEC XapPaKTCPUCTHUKU, (1)I/I3I/IKO-MCX8HI/I‘IGCKI/I6 CBOMCTBA mopon, a
TaKXEC peﬁTHHFOBBIG KHaCCH(bHKaHHH, OCHOBAHHBIC Ha OMIHUPHYCCKUX 3aBHCHMOCTAX.

Mogenb npeacTaBisieT COO0M MOMOTHAEMbIN TUGPOBOM TBOWHHUK ydacTka « EHUCEHCKMit.
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OTtuer o gesitenbHOCTU ['eodumsnueckoro meHTpa PAH 3a 2023 rop,

a) 6) B)
Pucynok 1.4 — 'eoMexaHuuyeckasi TpexMepHasi MO/JeJIb y4aCTKA CTPOUTEIbCTBA
NOA3EMHOI1 HcciIei0oBaTebCcKoM JJabopaTtopun B Huskne-Kanckom maccuse: a)

CTPYKTYPHasi MoJieJib; 0) Mo/ie/ib HANPSAKeHHO-1e()OPMHPOBAHHOI0 COCTOSIHHS; B)
0J104YHAasi MOJIeJIb PETUHHIOBOM Kiaccupuranuu nopox B reosornyeckoin 'MC
Macromine
AxmaroB [[. )K., Manesnu A.WN., Tarapunos B.H., Illeuyk P.B. Tpéxmepnas
CTPYKTYpPHO-TEKTOHHMUYECKass Mojnenb ydacTtka «Enwuceiickuit» (HwkHEKaHCKMIT MaccuB)

/I Toproui acypuan. 2023. Nel. ¢. 69-74. DOI: 10.17580/gzh.2023.01.11.

1.4 Harpaas! u npeMuu

B 2023 r. corpyauuku I'l]l PAH Obimu y10cTOEHBI BHICOKMX BEJOMCTBEHHBIX Harpa.
Hayunsiii pykoBomutens akagemuk PAH A. JI. I'Bummanu ObUT HarpakaeH Mealibio
[lerpa 'ybonuna MunucrepctBa TpaHcnopta P®. 3aBenyromemy CEKTOPOM K.T.H.
. B. Kynuny Obl1 BpyueH HarpyaHbIi 3HaK «Mojo1oil yueHbliny MUHUCTEPCTBA HAYKU U
Bbicuiero oOpasoBanus P®. 3a 3acayru mepea reoJe3MUECKO OTpacibio TJIABHOMY
Hay4yHOMY cOTpynHuKy A.T.H. B. W. Kadrany Opina Bpyuyena mamsTHas menanb «S50 net
Poccuiickoro obmiecTBa reoie3suu, kaprorpadpuu u 3emiaeycTpoicTBay. [1aBHbIN HayyHBIN
corpyaHuK A.¢.-M.H. A. A. JlymuukoB Obl1 ynmoctoeH biaromapnoctn MuHucTepcTBa

HaYKH{ U BbIcIIero oopazoBanus PO.

1.5 JloroBopHasi 1eATeJIbHOCTH

B 2023 r. norosopnas aestensHocTs ['L[ PAH BriTOUana BeIIOJIHEHHE 0053aTEIIbCTB

1o 9 norosopam.

1 Jorosop Ha BeinonHenue HHUP.
IIpeomem. TlpukiagHble U SKCIEPUMEHTAIbHbBIE UCCIEOBAHUS METO/IOB M CPENICTB
¢ynnamentanpHoro obecneuenuss cucrembl [JIOHACC B wyactu yTOYHEHHUSA
[IapaMeTpPOB MarHUTHOI'O MOJIS 3EMIIH.

3axazuux: 'K «Pockocmocy

12



OTuer o gestenbHocTU ['eodumsnyeckoro meraTpa PAH 3a 2023 rog

HoroBop Ha BeinosHeHue HMP.

IIpeomem: TlpoBeneHWe pPEKUMHBIX TEOAMHAMHYECKHX HaONrOAeHUid, 0o0paboTka
JAHHBIX CEHMCMHYECKOTO0 MOHUTOPUHTA U OLEHKa HaNpsKEHHO-Ie(hOPMUPOBAHHOTO
COCTOSIHMSL ~ NOPOJHOIO  MaccMBa B  pailloHE  pPACIOJIOKEHHUS  IOA3EMHOMN
HCCIIEI0BATENbCKOM J1abopaTopuH.

3axazuux: UBPAD PAH, 'K «Pocatom»

Horosop Ha BeinosHenue HMP.

Ilpeomem. AHanu3 KIUMATUYECKUX M3MEHEHHII Ha OCHOBE aTjlaca OCHOBHBIX
TUIPOMETEOPOJIOTUYECKUX — MapaMeTpoOB  LIEHTPAJIbHOM W 3amagHOW  4acTH
poccuiickoit Apktuku 3a nepuon 1980-2021 rr. u npornos Ha 2023-2064 rr.
3akazuuk: AO «HUHUACy» / OAO «PX]I».

Horosop Ha BemnosHnenue HMP.

Ilpeomem: Co3nanue MarHuUTHOM oOcepBaTopuM Ha moiyoctpoBe Sman (moc.
CaberTa) A5 IpOBEJCHMSI TEOMAarHUTHBIX HCCIEIOBAHUN B apKTHUECKOM PETHOHE.
3axazuux: Komnanus Schlumberger.

Jorosop Ha BeinonHenue HMP.

IIpedmem: Yciayru mo pacyery ONOPHBIX 3HAYEHUH KOMIIOHEHTOB I€OMarHUTHOTO
OIS

3akazuux: AO «T'uPI'N» / TTAO «HK ,,PocHed1b*Y.

JloroBop Ha OKa3aHHE yCIyT.

IIpeomem. TlpoBeneHHE OIEHOYHO-PA3BEIBIBATEIBHBIX PA0OT Ui OMNpEACICHUs
MECTOIOJIO)KEHUSI MarHUTHOM  oOcepBaTopuu Ui TOJACPKKHA  HAKIOHHO-
HaNpaBJICHHOT0 OypeHUsl Ha MECTOPOXKICHUH.

3axasuukx: Hayuno-Texanueckuit Lleatp « TIIM» / TTAO «I"azmpom».

JIoroBop Ha OKa3aHueE yCIyT.

IIpeomem: Opranusainus nepeiayu B peaibHOM BpeMEHH 00CepBaTOPCKUX JTAaHHBIX.
3akasuux: Hayuno-Texunueckuii Llentp « TTIM» / [TAO «I"aznpom».

JHorosop Ha OKP.

IIpeomem. PazpaboTka anmapaTHO-POrPaMMHOTO KOMILIEKCa €O CepuuecKuM
MPOEKIIMOHHBIM ~ 3KPaHOM  JHaMETpOM  OJMH METp U1  BHU3yalU3alHH
reONpPOCTPAHCTBEHHBIX JaHHBIX.

3axazuux: AO «I'maBkocmocy / 'K «Pockocmocy, Lentp /133 Pecryomuku Coros

Mprsama
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OTtuer o gesitenbHOCTU ['eodumsnueckoro meHTpa PAH 3a 2023 rop,

JloroBop Ha OKa3aHHE YCIIyT.
IIpeomem. W3naHue cnenuaibHOrO BBITycKa kypHaia Russian Journal of Earth
Sciences.

Jaxazuux: MallKOICKUIl rOCyJapCTBEHHBIM TEXHOJIOTMYECKUA YHUBEPCUTET.

1.6 IxkcneauuMyu U MoJeBbIe padoThI

B 2023 r. corpynuuku I'll PAH npunsanu ydactue B LeIOM psiie SKCHOEAUIUN U

BbI€3KaJlM HA Hay4HbIE 1oJeBble paboThl (puc. 1.5). Cpenu npodnx cienyer BbLACTUTh:

Pabora nHa wMarHuTHbIX oOcepBaropusix «Cankr-IlerepOypr» (A. JI. Kotukos),
«KnumoBckas» (B. B. Kab6pos), «benoe MOpe» (H. A. Bepuinaun),
«Aptu» (I1. b. boponun), «HoBocubupck» (H. H. Cemakos).

Maruutnas obcepBaropus «Upkytck», UpkyTckas 06i1. (1HBaps)

Yuacmuuxu: A. A. I'pynues, /1. B. Kyaus.

3adauu: PaboTbl 1O  MOJAEpPHM3aLMM  KOMIUIEKTA  MAarHUTOMETPUYECKOTO
o0opyoBaHUs 00CEPBATOPHH.

DKCIepUMEHTANBHBIN oroH «HeBepkoBoy, Bragumupckas 00:71. (dheBpaib)
Yuacmuuxu: 1. M. Anemmin, B. B. JIpakoB.

3aoauu: CnuuutenbHas MarHUTOMETPHYECKAsh ChEMKa KIACCUYECKHM HAa3eMHBIM
MeToioM u ¢ ucnoiibzoBanueM BITJIA I'eockan 401.

WpkyTckas 0671. (anpenb — Mail, HIOHb, CEHTSOPB)

Yuacmnuxku: A. A.pyanes, B.B. IpskoB, P.W. Kpacnonépon, B. H. Ceprees,
P. B. Cunopos, K. 1. Xononkos, P. B. I1leBuyk.

3adauu: OnpeneneHue MEPCHEKTUBHBIX YYaCTKOB, MPUTOIHBIX Ui pa3BepPTHIBAHUS
MarauTHo# obcepBaropuu cranaapra MHTEPMATHET.

Pecniy6muka CeBepnast Ocetnst — Ananust (MIOHB)

Yuacmnuxu: b. B. /I3epanoB, A. 1. ManeBuu.

3a0auu: PekorHOCUIHMpPOBKAa MECTHOCTH W OOCIIEOBaHHE T'eOJC3MUECKUX ITyHKTOB
Ui peleHus 3ana4d B pamkax rpaita PH® Ne 23-17-00176.

Pecniy0Onmka CeBepnast Ocetust — Ananust (MI0Jb)

Yuacmnuxu: J1. XK. Akmaros, b. B. JI3epanos, A. 1. ManeBuu

3adauu: 3axnmanka myHktoB 'HCC-cetu reogMHaMHy4ecKOro IOJUTOHA B paiioHE
pacrionoskeHust Bocrounsix BeTBel BianmkaBka3ckoro pasnoma B paMKax I'paHTa
PH® Ne 23-17-00176.

Jlanoxckoe o3epo, Jlackenbckuii paiton, Kapenus (urosn)
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OTuer o gestenbHocTU ['eodumsnyeckoro meraTpa PAH 3a 2023 rog

Yuacmuuxu: 1. M. Anemnn, B. B. JIpsxos, K. 1. Xomnoakos.

3aodauu: IlpoBeneHre aApOMarHUTHON ChEMKH.

O6cepBatopus «MuxHeBo», MockoBckast 00:1. (MI0JIb, aBTYCT, CEHTSIOPb, AeKa0Oph)
Yuacmuuxu: A. A. ConoBbséB, A. /l. I'Bummanu, O. B. bapsikuna, A. A. I'pynHes,
2. 0. Kenpos, P. . Kpacnonépos, . B. KyauHn, M. A. ITacumiHuYEHKO,
P. B. Cunopos, . K. Axkmaros, /. /I.JlazapeB, B.H. Ceprees, B. B. /Ipsikos,
K. H. Xomoakos.

3aodayu: Onpenenenue a3uMyTa BU3upHo# 1enu. Texundeckue padboTsl. [IpoBenenue
a’poOMarHuTHOM creMKku. OTKpbITHE 0OCEPBATOPHUU.

r. XKenesnoropck, KpacHosipckuii kpaii (aBrycr)

Yuacmuuku: A. . ManeBuy, P. B. llleBuyk, U. B. Jloces.

3adayu: TToBTOpHBIE CHEMKH HA T€OJJMHAMUYECKOM TIOJUTOHE.

Pecniy6nuka CeBepnast Ocerust — Ananus (CEHTAOpb — OKTSIOPB)

Yuacmnuku: J1. XK. Akmaros, b. B. /[3epanos, UW. B. JloceB, A.W. ManeBuu,
M. A. [lacumnnuenxko, P. B. [lleBuyk

3aodauyu: Teone3udeckas CheMKa Ha TEOJAWHAMHUYECKOM TIOJUTOHE B pailoHe
BocTtounbix BeTBel BitagukaBKa3CKOro pasjiomMa s PElIeHUs 3a7ad B paMKax
rpaHTa

PH® Ne 23-17-00176.

CrynuHCcku# paiton MockoBckoi 0071. (1ekadpsb)

Yyacmnuku: A. A. T'pynues, B. B. JIpsikos, 1. B. Kynun

3adauu: Peructpanus reoMarHuTHEIX Bapuanuii Bomu3u JIOTI1.
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OTtuer o gesitenbHOCTU ['eodumsnueckoro meHTpa PAH 3a 2023 rop,

Pucynok 1.5 — DOxkcneguuuu I'Ll PAH B 2023 1.

1.7 llonmyaspu3anust HAYKH

C 5 mo 8 wmons 2023 1. B 1. Bumsom MockoBckoil obmactu mpomnuia
III Beepoccuiickas mikosia MOJIOABIX YUeHbIX «CHCTEMHBIH aHaIW3 JUHAMMKHU TPUPOTHBIX
mporeccoB B poccuiickoir  Apktuke»  (https://school2023.gcras.ru/). Illkoma Obiia
opranu3oBaHa MpH (QpuHAHCOBOM moanepxkke Poccuiickoro HaydHoro ¢oHIa u nMpuypoueHa
k 300-nerHemy robuneto Poccuiickoil akagemun Hayk. MepomnpusTue MpOJOHKUIO CEPUI0
©KEroJJHbIX IIKOJ MOJIOABIX Y4YEHBIX, NPOBOJAMMBIX B paMKax IpoekTa Poccuiickoro
Hay4qHOTO (poHa «CHCTEeMHBIN aHAIHN3 JUHAMUKH Te0(U3UISCKUX MPOIECCOB B POCCUMCKOM
ApKTHKE M UX BO3JCWUCTBUE HA pa3BUTHE, U (PYHKIMOHUPOBAHUE HWHPPACTPYKTYpPHI

HKENE3HOJOPOKHOr0 TpaHcnopray (puc. 1.6).

B pamkax Hay4yHOW nporpamMMmbl y4acTHHUKaM ObLIM HpPEJICTaBIECHbI 24 JEKIUH OT
BEAYIIUX POCCHUMCKMX YYEHBIX M CIEIHAIUCTOB B 00JacTU Teo(pH3MKH, KIMMATOJIOTHUH,
OKEaHOJIOTHH, TUCTAHLMOHHOIO 30HIUPOBAHUS, T€OMH(POPMATUKU U CUCTEMHOIO aHajIu3a,
OMOJIOTHH, HKOJIOTHH, TPAHCIOpTa MU JAPYTHMX CMEXKHBIX IUCHMILIMH. [Iporpamma Obuia
pazpaboTaHa TakuM 00pa3oM, YTOObI MNPEAOCTaBUTHh YYACTHUKAM UIIMPOKUN 0030p
KITIOUEBBIX ACTIEKTOB MCCIENOBAHUSI APKTUKU M MOHUMAaHUS €€ 3HAaUUMOCTH Uil OyIyIero
IUIaHeThl.  JIOMONMHUTENBHO JUIS YYacTHUKOB ObUIa OpraHM30BaHa JejoBas UIpa,
HarpaBJICHHAs Ha KOMaHIHOE pEIIeHHE TeMAaTHYEeCKUX 3a/ad, a TaKXKe MPaKTUYECKHH

MacTep-KJacc 1Mo 00padoTke reoPu3nIeCKiX JaHHBIX.
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OTuer o gestenbHocTU ['eodumsnyeckoro meraTpa PAH 3a 2023 rog

B pa6ote I1Ikonbl MpuHAIN y4acTHE B KadecTBe ciymiaTteneid 41 mMoioaoi y4EHBIX,
npubbBIMX u3 llerpomaBnoBcka-Kamuatckoro, BmamumBoctoka, Skyrtcka, Tomcka,
HoBocubupcka, bumkeka (Kuprusus), Tiomenn, EkarepunOypra, VYdoi, Kazann,
CreikThiBKapa, BmammkaBkaza, Apxanrenbcka, MockBbel u Cankrt-IletrepOypra. B xome
TEMaTHYECKHX CECCUM IUIa OXKUBJICHHAsl AMCKYCCHUSI MEXKIY JIEKTOpaMH U CIyLIaTelsiMU
HIkomnel. Ciymiarenu npoieMOHCTPUPOBAIM HE TOJIBKO OOIIYI0 3aMHTEPECOBAHHOCTD TEMOIA,
HO M TIJIyOOKOE€ €€ IOHMMaHHWe M JIOCTaTOYHO BBICOKMH YpPOBEHb IOATOTOBKH H

PO ECCHOHAIBHBIX KOMIIETCHITUH.

st 2 deKTUBHOTO OOIIEHHS CO CIyIIAaTeIsIMHA aKTHBHO Hcmoyib3oBayics Telegram-

kanas HIkonsr: https://t.me/geoarctic.

Pucynok 1.6 — Yuactauxu III Beepoceniickoii IKoabI MOI0ABIX Y4€HbIX «CHCTEeMHBIN
aHAJIN3 AUHAMHKH NPUPOAHBIX NPOLECCOB B POCCHIICKOH APKTHKE»
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OTtuer o gesitenbHOCTU ['eodumsnueckoro meHTpa PAH 3a 2023 rop,

B 2023 1. corpynuuku 'Ll PAH Taxxe Beau akTHBHYIO paboTy B chepe momyasspru3aiuu

U IMIMPOKOTO pacipoCTpaHEHUs! HaydHoro 3HaHus B CMU.

«I"azera.RU»: «Maruutnabie KocMoTpsiceHus. Kak OHM BIUSIIOT HA OPraHUu3M U
JTUHUY JIEKTPOIIEpeIaum»
(https://www.gazeta.ru/science/2023/01/10/16059301.shtml?updated);

«MomnoaéxHas razeray: «YueHsle u3 Y QoI pa3paboTaii yHUKATBHYIO CUCTEMY IS
HaOJI0/IEHUS ¥ POTHO3UPOBAHUA MOJIApHBIX custHuiD» (https://mgazeta.com/articles/
interesno/2023-01-16/uchenye-iz-ufy-razrabotali-unikalnuyu-sistemu-dlya-
nablyudeniya-i-prognozirovaniya-polyarnyh-siyaniy-3107379);

«Komcomornnbckas npaBiay: «Yuensie u3 Y (bl pazpadoTaiv cCHCTEMY 110
HaOJTFOICHUIO ¥ TPOTHO3UPOBAHUIO ITOJIIPHBIX CHSTHUID

(https://www.ufa.kp.ru/online/news/5099291/);

Pucynok 1.7 — OcBemienue gesreasnoctu I'lLl PAH B CMU

«ApryMeHTHI U (akTh»: «YueHsle u3 Y (bl pa3paboTanu YHUKATbHYIO CUCTEMY IS
Habmronenus nomsapHbix cusiaui (https://ufa.aif.ru/society/details/uchenye iz ufy
razrabotali_unikalnuyu sistemu dlya nablyudeniya polyarnyh siyaniy);
«TaiimpIpckuii Tenerpady»: «Moaeas TPOrHO3UPOBAHUS MOJISPHBIX CUSTHAN CO3aIIH
yuensle u3 Y do» (https://www.ttelegraf.ru/news/model-prognozirovaniya-
polyarnyh-siyanij-sozdali-uchenye-iz-ufy);

«"azera.RUy»: «Kusznb o "Humbom". Kak nomnsipabie CUSIHUS BIUSIOT HA CBSI3b U
xKene3HoaopokHoe coobmenue» (https://m.gazeta.ru/science/2023/01/18/
16098127.shtml);
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«Bectauk OH3 PAH»: «MarautHbsie KocMOoTpsiceHus. Kak oHU BIMSIOT Ha
OpraHu3M M TUHUM 31ekTpornepenaun» (https://onznews.wdcb.ru/yan23/magnitnye-
kosmotryaseniya-kak-oni-vliyayut-na-organizm-i-linii-elektroperedachi.html);

«the Arctic»: «Pa3paboTka pocCHUIICKMX YYEHBIX TTO3BOIUT KOPPEKTHPOBATH PAOOTY
TEXHUYECKUX CHCTEM B 3aI0JISIphe»
(https://ru.arctic.ru/environmental/20230118/1014230.html);

Hosoctu noprana PAH: IIpencenarens Hayunoro coera PAH no nzy4yenuto
ApPKTHKY U AHTApKTUKH, HAYYHBIN pykoBoauTeNb [ eodusnueckoro nenrpa PAH,
akagemuk PAH, noxtop ¢pusnko-mMaTemMaTnueckux Hayk, mpodeccop Anekceit
Jlxepmenosuu I'BuIInanyu npuHaAn yyactue Bo Berpeue: «lIpesunent PAH

I'. 51. KpacHuKOB BCTpeTHIiICS ¢ pyKOBOACTBOM Poccuiickoro yHuBepcuTeTa
tpancnopta» (https://new.ras.ru/activities/news/prezident-ran-g-ya-krasnikova-g-ya-
vstretilsya-s-rukovodstvom-rossiyskogo-universiteta-transporta/);

I'azera «Ilouck»: ['maBHBIN Hay4HBII COTPYAHUK JJAOOPATOPUH I€0IMHAMUKU
JOKTOp TexHuueckux Hayk Brnagumup VUBanosuy Kadran: «Ilpenckazanue niamu
runore3a? YdeHble BRIABIAIOT IPU3HAKU TPASYIIUX KATAaKIU3MOB
(https://poisknews.ru/sejsmologiya/predskazanie-ili-gipoteza-uchenye-vyyavlyayut-
priznaki-gryadushhih-kataklizmov/);

«Hayxa B Cubupu»: «IlonspHblil OCTpOB Ha mepe3arpys3Ky»

(https://www .sbras.info/articles/infrastruktura/polyarnyy-ostrov-na-perezagruzku);
«Tenexommanuss HTB»: upexrop ['eodusnaeckoro nentpa PAH un.-kopp. PAH
Anartonuit AnexkcanapoBuy CosloBbEB MPHUHSUT yUacTHe B mporpamme «Mbl U HayKa.
Hayka u mb1» (https:// www.ntv.ru/peredacha/Mi i1 nauka/m56446/0720949/video/);
«Poccuiickas razeran: «Poccuiickue yueHble COBMECTHO € TYPELIKUMHU
HCCIIEIOBATENSIMU Pa3padoTaIl HOBBIM METO/ MPOTHO3a 3EMIIETPSICEHHID)
(https://rg.ru/2023/04/04/tochka-udara.html);

«Poccus-1»: Jupexrop I'eopusnueckoro nenrpa PAH un.-xopp. PAH Anatonuii
AnexcannpoBud ColoBbEB U COTPYAHUKH PACCKa3aayd O MOHUTOPUHIE MArHUTHOTO
110J1 3eMJIU, OCYILIECTBIISIEMOM HHCTUTYTOM B Iporpamme «YTpo Poccum»
(https://youtu.be/cOHrNrXxsMQ);

l"azera «Ilouck» A. Cy66otun: «Bpems bonsmmx. PAH co3pena mnst co3nanus
JlaTa-ieHTpa» — Hay4YHBIH pyKoBoAUTENb [ eodusznueckoro nenrpa akageMuk PAH
Anekceit [IxepmenoBud ['Bulinanu Ha nipoueamiem 3aceaanuu Ilpesuanyma PAH
BBICTYNHJI C 0K 10M «CUCTeMHBIN aHaiau3 OOJBIINX JAHHBIX I HAYK O 3eMyie»
(https://gcras.ru/doc/news/poisk BD 14 20230407.pdf);

A «Anpires Cerognsi»: «Pexrop MI'TY Bpyuunna numiomsl u ManTuu [logeTHBIX
npodeccopoB By3a». B 4acTHOCTH, BRICOKOE 3BaHHE OBLIIO TPHCBOCHO IIIABHOMY

HayyHoMmy cotpyaauky 'Ll PAH n.¢.-m.H. C. A. JlebeneBy u BeaymeMy HayqYHOMY
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corpyaauky I'll PAH n.¢.-m.H. A. I'. Koctsanomy
(https://adigeatoday.ru/news/45473.html);

— HoBoctu noprana PAH: «HoBast reomarauTtHast oocepBatopus "MuxHeBo"
PErucCTpupyeT KOMIIOHEHTHI MTOJTHOTO BEKTOPa MArHUTHOTO TOJISt 3eMIIU B PEaJIbHOM
Bpemernn» (https://new.ras.ru/activities/news/novaya-geomagnitnaya-observatoriya-
mikhnevo-registriruet-komponent-polnogo-vektora-magnitnogo-polya-/)

—  «llouck»: «bypu — non kouTpoaby» (https://poisknews.ru/magazine/buri-pod-
kontrol/);

— HoBoctu noprana PAH: «DnekTpoHHBIN aTyiac OTpa3uil KIMMaTHYECKUE N3MEHEHUS
Ha 3anaze Poccuiickoii Apktuku» (https://new.ras.ru/activities/news/elektronnyy-
atlas-otrazil-klimaticheskie-izmeneniya-na-zapade-rossiyskoy-arktiki/);

—  «Bectauk OH3 PAH»: «Yuensie I'L] PAH pacckazanu 06 sKkcriequiuu B paiioH
CTPOUTENILCTBA MOI3EMHON MCCIIEI0BATEIBCKON J1ab0paToprum
(https://onznews.wdcb.ru/sep23/uchenye-gts-ran-rasskazali-ob-ekspeditsii-v-rajon-
stroitelstva-podzemnoj-issledovatelskoj-laboratorii.html);

— HoBoctu noprana PAH: «9kcneaunus B pailoH CTpOUTENbCTBA MOA3EMHOMN
nccienaoBarenbckoi madopatopum» (https://new.ras.ru/activities/news/ekspeditsiya-
v-rayon-stroitelstva-podzemnoy-issledovatelskoy-laboratorii/);

—  «Tenexomnanuss HTB»: Hayunsnii pykosogurens I'Ll PAH akanemux PAH
A. Jl. I'Buminanu npuHan yyactue B nepenade «Mbl 1 Hayka. Hayka u MbD»
(https://www.ntv.ru/peredacha/Mi_i_nauka/m56446/0742144);

— Hosoctu noprana PAH: «Ha ¢ectuBane "Hayka 0+" pacckaxyT o 3emiie»
(https://new.ras.ru/activities/news/na-festivale-nauka-0-rasskazhut-o-zemle/);

— Hosoctu noprana PAH: «/leneranus copeta nocetuna 'YMP® nmenun anmupana
C. O. MakapoBa». [lenerauus Bo riase ¢ 3aMecturesieM npeacenarens Hayunoro
coBeta PAH «Oxpyxarorias cpesia u TpaHCIOPT», HAYYHBIM pykoBoautesnem ['L]
PAH akanemuxom PAH A. JI. I'Bummanu Hanecnu padouuit Bu3ut B [ YMP® um.
anmupana C. O. Makapoga (https://new.ras.ru/activities/news/delegatsiya-soveta-
posetila-gumrf-imeni-admirala-s-o-makarova/);

—  Kopaben.py: «B T'YMP® o6cyauinu nepcrneKTUBEI COTPYAHHYSCTBA aKaIeMHIECKOM
Y OTPACIEBON HAYKU»

(https://www .korabel.ru/news/comments/v_gumrf obsudili perspektivy sotrudniche
stva_akademicheskoy i otraslevoy nauki.html);

—  PH®: Corpynuuku 'eopusnueckoro nenrpa PAH nposenu maciitaOHble NOJIEBbIE
uccnenoBanus B Pecy6nuke CeBepHast Ocetust — Ananusl.
(https://vk.com/rnfpage?w=wall-107824202 6731);

—  «Becrauk OH3 PAH»: «Bpiuta kaura o wi.-kopp. PAH A. A. ConoBbéBey.

Bocnomunanusamu noaenuinuck aupexrop 'l PAH un.-kopp. PAH A. A. ConoBbéB
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u HayuHbli pykoBoautenb I'Il PAH akagemuk PAH A. [I. [ Bummanu
(https://onznews.wdcb.ru/nov23/vyshla-kniga-o-chl-korr-ran-a-a-solovjove.html);
Iopran «Hayka.pd»: Beaymuit Hayunslii corpyauuk ['eopusnyeckoro nentpa PAH
KaHauat pu3nko-maremaTnueckux Hayk Poman Bukroposuu Cunopos: «IloiimMaTh
BOJIHY: 3a4€M HY>KHBI T€OMarHUTHbBIE 00CEPBATOPUI
(https://nayxa.pd/journal/poymat-magnitnuyu-volnu-zachem-nuzhny-geomagnitnye-
observatorii/);

Hosoctu noprana PAH: Benymuii Hayunsiii coTpyaauk [ 'eodusnyueckoro meHTpa
PAH kannunar ¢pusmnko-marematnueckux Hayk Poman Bukropouu Cugopos:
«TexHOIOTUN U BO3MOYKHOCTH F€OMarHUTHBIX 00CEepBaTOPHIN»
(https://new.ras.ru/activities/news/tekhnologii-i-vozmozhnosti-geomagnitnykh-
observatoriy/);

HoBoctu noprana PAH: « MHTeHCUBHOCTh T€OMarHuTHBIX Oypb OyAET pacTu.
KommMmenTapuii cTapiiero Hay4Horo COTpyJHHKa, 3aBEIYIOIIEro CEKTOPOM
reodusnueckoro Mmouutopunra I'eopusnaeckoro nearpa PAH x.1.1. JI. B. Kynuna u
Benymiero HayuyHoro cotpyanuka 'l PAH k.¢.-m.H. P. B. Cunoposa
(https://new.ras.ru/activities/news/intensivnost-geomagnitnykh-bur-budet-rasti/);
«Bectanuk OH3 PAH»: «Yuensie 'Ll PAH u3y4aroT reoguHamMuKky B pailoHe
CTPOUTEJNIbCTBA MOA3EMHOM HcCclie1oBaTeNbCKo 1abopaTopun B KpacHosipckom
Kpae». MHTepBbIo ¢ 3aBeayromuM 1aboparopueii reoguHamuku 'L PAH wi.-xopp.
PAH n.1.1. B. H. TarapunoBeim (https://onznews.wdcb.ru/nov23/uchenye-gts-ran-
izuchayut-geodinamiku-v-rajone-stroitelstva-podzemnoj-issledovatelskoj-laboratorii-
v-krasnoyarskom-krae.html);

PH®: «Yuensie I'l] PAH co3nanu nHTErpupOBaHHBIN KaTaaor 3eMJIETPSACCHUN
Apxrudeckoit 30061 Poccum» (https://rscf.ru/news/presidential-program/uchenye-gts-
ran-sozdali-integrirovannyy-katalog-zemletryaseniy-arkticheskoy-zony-rossii/);
Tenexanan «Hayka»: «"eopu3uku pacckazaiu, aHOMaJIbHA JIM HbIHEIIHSS
akTUBHOCTH COJIHIIA U BIIMAET JIM OHA HA JIIOJIC»

(https://naukatv.ru/news/geofizik rasskazal

yavlyaetsya li nyneshnyaya intensivnost solntsa anomalnoj i vredit li zdorovyu
_lyudej);

Hayxka.pd: «I"eopu3uku co3gany HHTETPUPOBAHHBINA KaTalIOT 3eMIICTPSICEHUIA

B Apkrtuke» (https://nayka.pd/news/geofiziki-sozdali-integrirovannyy-katalog-
zemletryaseniy-v-arktike/);

«MK B ApxaHrenbcke»: « YUeHbIE CO3AaTIN KaTalor 3eMJIeTPSICeHUN ApPKTUYECKON
30ubI Poccumy (https://arh.mk.ru/social/2023/12/10/uchenye-sozdali-katalog-

zemletryaseniy-arkticheskoy-zony-rossii.html).
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2 @yHaaMeHTAJbHbIEe HMCCIEIOBAHMS M  pa3padoTka  MeTOA0B
NPOTHO3UPOBAHNS M MOHUTOPUHIA YCTONYMBOCTH Ie0JJOTHYECKON cpebl
AJIsl MpeayNpexIeHUusi yYrpo3 OT O0bEKTOB MCIHOJIL30BAHUSI ATOMHOM
JHEPruy U MPUPOIHBIX ONMACHOCTEN

LWndpp Tembl FMWG-2022-0005

PernctpauunoHHbin Ne 122080300206-4

PykoBogutens: un.-kopp. PAH, 3aB. na6. o.1.H. B. H. TatapuHoB

OTBeTCTBEHHbIE UCONHUTENU: Npod., A.T.H. B. H. Mopo3os.,

A.T.H. B. . KadpTtaH, H.c. A. 1. MaHeBunY, M.H.c. P. B. lLleBuyk, Mm.H.c. 1. XK. AkmaToB

2.1 UccnenoBanne METOANYECKHUX MOAX00B K MPOTrHO3MPOBAHUIO MECT
OyaylIMX CHJIBHBIX KOPOBBIX 3eMJICTPSICCHUH ¥ KPUIIOBBIX IIPOIECCOB B 30HAX

oporetne3a no ganubiM 'HCC-naosonennii

YHuKaabHbIC T€0IMHAMUYECKHE SIBICHUS — MEJJICHHbIE Je)OpMAIlOHHBIE BOJIHBI, C
OJIHOM CTOPOHBI OTBETCTBEHHBI 3a NEpEepacnpeeicHne MEXaHUYECKOM PHEPruu B 3€MHOM
KOp€, a C Ipyroi HalpaBJICHUE UX JABUKEHUS SIBISETCS MPOTHOCTUYECKUM MPU3HAKOM MECT
OyAyILIMX CHIIbHBIX 3emileTpsiceHUi. [Toka OTKpBITBIM OCTaeTCsl BOIIPOC ABOJIIOLMH BOJIH MPU
MPOXOXKACHUM Yepe3 pa3IOMHO-OJIOKOBYIO CTPYKTYpy 3€MHOH KOpbL. JTOW mpobieme
nocBsiteHbl pabotel B. I'. beikora, C. A. bopasikopa, FO. O. Ky3smuna, C. U. lllepmana u
Ap.

B 2010-2016 rr. B paitone HoBoii 3enanauu npousonuia OecnpeneeHTHas cepus
CHJIBHBIX 3emiieTpsiceHud M>6 u3 11 celicMuuecKkuX COOBITHH, BKIIFOYAs JIBA CUIILHEUIIINX:
Kaiikoypa (M7,8, 13 HosOps 2016 1.) u Happwnng (M7,1, 03 cenrssdps 2010 r.).
3emnetpsacenue Kalikoypa o MarHuTy/ie mpubanxKaeTcs K Mera-3eMJIETPSICEHUSM I10 IIKaJe
Puxrepa.

B os1oif cBssm B 2023 1. OBUIM BBINOJHEHBLI HWCCIEOOBAHUS [0 BBIIBICHUIO
ocoOeHHOCTEH negopMHpoBaHUs 3eMHOM Kopbl 1o pesyibratam ' HCC-nabmonenuit. s
storo paiiona HoBoii 3enanaun (pucyHok 2.1a) Oblna copMupoBaHa pacdyeTHasl cXxema U3
64 mynkroB moctosHHO neiictByromeldr ['HCC-cetu Homoit 3emanmuum (pucyHok 2.10).
BpemenHble psabl €KECYTOUHBIX OIpENeiIeHU KOOPAWHAT MYyHKTOB OBLIM IMOJIyYEHBI U3
apxuBa ['eone3nueckoi mabopatopun HeBansl. HauanbHas u KOHeuHast 3MOXHU MU3MEPEHUN
paBuel  2008.01.01 wu 2021.06.25 coorBercTtBeHHO. WHpopmanuss o celicMudeckoi
aKTUBHOCTH pernoHa B mHTepBaine BpemeHu ¢ 2008 mo 2016 rr. momydeHa u3 BeG-pecypca
National Earthquake Information Center (NEIC).

CunpHelmme 3CMIICTPACCHUA 3a yKa3aHHBII>i HUHTCpBaJI BPpCMCHU HPCACTABJICHBI B
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Tabmuue 2.1.

PucyHnoxk 2.1 - Tekronnueckue yciosus (a) u pacuerHass GPS-cers (0) B 30He TPOHOIO
couwnenenns Kaiikoypa
Tabnuua 2.1 — CunpHelinme 3emierpsicenus B paiione 3a 2010-2016 rr.

Ha3Banue Hara Bpems I'eorpaduueckue I'myOuna My,

3EMJIETPSICEHUS (ron, mec., (uac, MHH., KOOpAMHATHI (°) (xm)
JICHB) CeK.) [MIupota Jonrota

Hapdunn 2010.09.03 16 35 47,770 —43,5220 | 171,8300 12 7,0

Kpuctuépu 2011.02.21 2351 42,350 —43,5830 | 172,6800 5,9 6,1

Cennon 2013.07.21 05 09 31,450 —41,7040 | 174,3370 17 6,5

Cennon 2013.08.16 02 31 05,750 —41,7340 | 174,1520 8,2 6,5

Exeraxyna 2014.01.20 02 52 44,350 —40,6595 | 175,8144 28 6,1

- 2015.04.24 03 36 42,400 —42,0602 | 173,0066 48 6,1

Kaiixoypa 2016.11.13 11 02 56,340 —42,7373 | 173,0540 15,11 7,8

- 2016.11.13 1132 06,540 —42,3205 | 173,6694 10 6,5

- 2016.11.13 1152 45,010 —42,1762 | 173,6227 13,99 6,1

s 2016.11.13 13 31 25,660 —42,3093 | 173,6961 2,09 6,2

s 2016.11.14 00 34 22,610 —42,6058 | 173,2543 9 6,5

Beryucisuiics T. H. «BHYTPEHHHUE» CMELICHUS 3€MHOU NOBepXHOCTU. [Io oTHOMmIEHUIO

K HayaJIbHOM 31oxe M3MepeHui i = ( Kak K pa3HOCTH KOOPAMHAT 7 U e MO KaKJIOoW u3
TOPU30HTAIIBHBIX OCEN BBIYMCIUINCH HAKOIUIEHHBIE TOPU30HTaIbHBIE cMeneHus Un u Ue

Uni =Mn; — Ny, Uei =€ — € (1)

rae [ — TeKyllas 310Xa U3MEpEeHUi (MOpPSIKOBBII HOMEP CYTOK OT Hayaa

HaOmozieHnit). BHyTpeHHUE CMeIleHHs, HaKOIJIEHHbIE OT HadaJlbHOM AIOXH,

BBIYHCIISUTUCH 110 opMyJTie
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Up; = Un]- - U_nruej = Uej _U_e' (2)
rae U — cpenHue 3HaueHUs CMENIEHUH IO OCAM HPSAMOYTOJBHBIX KOOpAMHAT Ha
KaX/Ible CYTKHU; j — MOPS,AKOBBIN HOMep nmyHkTa GPS-HabmoneHuii.

[To umdpoBEIM MOAENSIM 3aTeM CO3JABAINCH TpaduuecKkue u300pakeHwus,
COOTBETCTBYIOIIME KAKJIBIM CyTKaM. Buieo-aHMManuu pa3MenieHbl Ha WHGOPMAMOHHOM
pecypce Earth Science DataBase, Geophysical Center RAS http://esdb.wdcb.ru/.

Ha pucynke 2.2 mokasana »Bomronus aedopMainuu moHoro casura 3a 20082021
rr. IlepBrIii Kaap (pucyHOK 2.2a) IEMOHCTPUPYET pa3BUTHE aHOMAJIBHOM 30HBI IeOopMaLluu
IPUMEPHO 3a 3 roJa ¢ MOMEHTa Havana peructpaiuu. Ee Bennuuna gocturaer 2:107°, Dto
Ha TOPANOK NPEBHIIAET TOYHOCTHL ompexpeneHus aedopmanuu 1077, Yepes 3 Mecsaua
MPOM30IIJIa CePUsi YMEPEHHBIX U CHIIBHBIX adTepiiokoB (Mw=5,9—6,2) Ha MPOIODKEHUH
aKTHBHOTO PasjioMa, BOJIM3H KOTOPOTo Mpou301uIo 3emiuerpsicenue Japdunng M6,2.

B coBokymHoctH ¢ 3emserpsicenuem Jlapduig dTta  mocnemnoBaTeIbHOCTD
ceficMuueckux coObITHII uMeHyercs cepueit Kenrepbepu (pucyHok 2.20). Ilpu sTom
IpUMEYATENbHO, YTO aHOMaus JaedopMaluK TOJHOrO caBura Bospociaa a0 107, yro
XapaKTEepPHO AJIs1 YPOBHS KOCEHCMHUUYECKUX Ae(opMaliuii, 1 mepeMecTHIIach Ha CeBep MIMEHHO
B 00macte TpoWHOro cowieHeHus Kaiikoypa, BOMM3M KoToporo uepe3d 2,5-3 roma
MPOUCXOJAT CHUJIbHBIE 3emiieTpsiceHusi B mnponuBe Kyka m B paitone o3epa ['peccmep
(pucyHok 2.2r).

24.04.2015 r. B paiioHe pa3ioma ABaTepe IPOUCXOAUT 3emieTpsceHue ¢ M6,1.
UYepes nonropa roga 13—14.11.2016 r. B obmactu nedopManuii MOJHOTO CABUra MOpPsAKa
107> u Gosiee MPOUCXOMUT cuibHENIIEee 3emierpsicenue Kaiikoypa (M7,8) ¥ TpU CHIIBHBIX
adrepmoka ¢ M6,2—6,5 (pucynok 2.23). JIBa U3 HUX pacronararoTcs B 00JIaCTH TPOHHOTO
cowleHeHus Kaiikoypa y nosyocrposa Kaiikoypa.

[TpuypoueHHOCTh COOBITHII K TEPPUTOPHH HENAaBHO OOHApPYKEHHOT'O MaHTHITHOTO
CyMepIIioMa W KOHIIGHTpPAllUs MaKCUMyMa CIBHTOBOM KOCEHCMHYECKOW aedopManuu
MMEHHO B O9TOM MECTE€ IO3BOJIAIOT MPEANojaratb OOYCIOBJIEHHOCTh CEHCMHUYECKOTO
nporecca HerayOOKMM pacHoOXKEHHEM BSI3KOTO MaHTHUHHOTO CJIOS U €0 BOCXOSIIETo
MIOTOKA C paJlalIbHbIM LIEHTPOCTPEMUTEIBHBIM TOPHU30HTAIBHBIM PACTEKAaHUEM.

CnoxHoe codeTaHuWe CHJIBHBIX 3E€MIIETPSACEHUN 3a KOpPOTKMM mepuoa Hu B
OrpaHMYEHHONW o001acTu OOYCIOBUIIO MHTEpEC K aHaliM3y TaKuX IPEIBECTHUKOB, Kak
INPUCYTCTBUE «Ae(pUIIUTa BHYTPEHHUX CMEIIEHUH 3eMHON KOpbI». JTa XapaKTepUCTHKA,
OTpakaroIlasi MPOCTPAHCTBEHHYIO AUHAMHUKY U3MEHEHHS a0COIOTHBIX 3HAYCHUN CMELICHHH
I'HCC-nynkTtoB B celicMoonacHbIX pailoHax 3emiu, wu3ydaercss B Jaboparopuu
reoJJMHAMHUKH B TIOCJIEIHUE TOMbI.

Haxomnnenue neguuura cMemeHnii nepea cepueil CuilbHbIX 3emierpsicenuit Jdapoung

u Kpucuepu B nexabpe 2010 u B deBpane — umrone 2011 rr. (paiion Kentepbepu)

24




OTuer o gestenbHocTU ['eodumsnyeckoro meraTpa PAH 3a 2023 rog

MpelicTaBieHO0 Ha pucyHke 2.3). B pesynbprare cuibHEHIIEro  3eMIIETPSICEHUS
MaKCHUMaJbHble KOCEHCMHYECKHE CMEIICHHS MPOM3OILIN HE B DJIMHIIEHTPE COOBITHS, a
MEPEMECTHIINCH HA CEBEPO-BOCTOK HA PACCTOSIHME OKOJIO COTHHM KM B OCJAa0JEHHYIO 30HY,
I7Ie 10 3TOro MPOM3OLUIM CHIIbHBbIE coObiTHA B mposinBe Kyka u Bo3ne ozepa ['epcmep

(pucyHok 2.3r, 60bIIHe PUOIETOBBIC CTPEIKH).

Pucynok 2.2 — Jpononus geopmManuy moTHOro CABMIra B CBA3H C X0A0M
celicMHM4YecKOl AKTHBHOCTH B paiioHe CHIIbHBIX 3eMJyeTpsiceHuilt HoBoii 3esanaun
2008-2021 rr. 1 — 3nuueHTPbI 3eMJeTpsiceHnid M>7; 2 — SIHIEHTPbI 3eMJIeTPSICEHU I
5,9<M<7; 3 — 3nuueHTpsI 3eMiaeTpsicenuit 6>M>4,9; 4 — 5>M>2,5; 5 — ntunun
Pa310MHBIX 30H; 6 — GeperoBasi imuusi; 7 — nyHkTel THCC
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Pucynok 2.3 — JlepuiuT BHyTPEHHUX CMEIlEHUI B CBAA3M € 3eMJIETPSICEHUSIMU B
paiione Kentepoepu

B o6nactu Kaiikoypa pacnonaraercs LEHTpaibHas 4acThb BEPIIMHBI THTAHTCKOTO
cynepruitoma.  [Ipennonaraercd, 4ro 3Ta 00JacTh IOJABEPKEHA LEHTPOOEKHOMY
pacTeKkaHuIo MOAKOPOBBIX BA3KHX MACC OT LIEHTpPa K Nepudepru 1 OIyCKaHUIO HEHTPaIbHON
YacTH 3a CYeT KoJulalca IUIoMa. JTO MpoOyKIaeT OMNpEAETICHHBbIH HMHTEpeC K aHaIu3y
BEPTUKAJBHBIX JBIWXKEHUH u Aedopmaruu aunatauuu. CHHONTHYECKAas aHUMAIUS
9BOJIIOLMM JWJIaTallUM IpeJCTaBiIeHa Ha pucyHke 2.4a. [lokazaHo M3MeHEHHE BEIMYUH
JUIIaTallid B CBSI3U C 3emiieTpsiceHueM Jlapduina, pa3BuBarolieecss Ha BOCTOK B 00J1acTh
aprepuiokoB. BuaHo, uTo o0nacTh IIaBHBIX CEMCMHMUYECKUX COOBITUH U HUX aTEpLIOKOB
ABJISIETCS O0IACTBIO CHKATHSL.

Jlnst BBISICHEHMSI MeXaHM3Ma OOpa30BaHMsSI MHTEHCUBHOM JeQopMaliy pacTsKEeHUs
ObUTM HCCIIeIOBaHbl HAKOIJICHHbIE MOPU30HTalIbHbIE M BepTuKanbHble cMemeHuss [HCC-
MYHKTOB. XapakTep WX W3MEHEHWH IOKa3aHbl HAa pUCYHKe 2.40. 3HaunMoe MOIHSTHE
BEIMYMHON 10 5 cM o0pa3oBanoch Beien 3a 3emierpsiceHueM Kpuctuépu u coBmagaer c

IJIABHOM aHOMAJIMEN PACTSKCHMUS.
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0)

Pucynox 2.4 — Jposaouus negpopmManum Aujiatanum (a) 1 rOpu30oHTAIbHBIX U
BEPTUKAJBLHBIX JIBUKeHU i (0) B CBSI3H B CBSI3H € 3emJieTpsiceHusiMu B HoBoit
3eadananu 2008-2021 rr.
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2.2 HccaenoBaHue CelCMOTEKTOHHYECKHUX IPOLECCOB ISl OLEHKH CTeleHH

OIMAaCHOCTH CUJIBbHBIX KOPOBBIX 3eM.11eTpﬂceHu171

[Tocnennue wuccrnenoBaHWsl OTEUECTBEHHBIX M 3apyO€XHBIX YYEHBIX I1OKa3aiu
HEOOXOMMOCTh MoJienell HanpskEHHO-nedopmupoBanHoro cocrosuus (HIC) 3emuoit
KOpBI B MIPOTHO3€ CEHCMHYECKON OMAcHOCTH. PemeHune 3a1aun mporHo3a MOJIOKEHHsI oyara
CHJIbHBIX KOPOBBIX 3eMJIETPSICEHUI B CEHCMOAKTHBHBIX 30HAaX IMOCTPOEHO Ha THIIOTE3€, 4TO
CYIIECTBYET HMX B3aMMOCBS3b C PACHPEICICHUEM TMOJIed HANPSHKEHUA TeTEepOreHHOMN
OJIOYHOM CpeJibl U C Pa3IOMHON TEKTOHUKOH.

Metononoruss moxaenupoBanuss HJIC s palloHOB  SHUIEHTpPaibHBIX  30H
Hernyookux (H ~ 10-20 kM) kopoBbIX 3emierpsicenuii ¢ M > 6,0 O6bu1a pazpaboTtana paHee.
B 2023 r. otu uccnenoBanus ObUIM MPOJOSKEeHbl. Huke mpeacTaBieH peTpOoCHEeKTUBHBIN
IIPOrHO3 MECTONOJIOKEHUS M HHTEHCHUBHOCTH KOPOBOIO 3emuerpsaceHus ¢ Mw = 6,4,
KOTOpOE€ MPOU30IUIO0 Ha ceBepo-3amane Mpana mexmay ropHeiMH paiioHamu Anb00p3 Ha

ceBepe U 3arpoc Ha rore (pUCyHOK 2.5).

Pucynok 2.5 — CTpyKTypHO-TeKTOHHYeCKasi cxeMa paiioHa. 1 — snuueHTp
3emJieTpsicenus 22.06.2002 M6,4; 2 — 3nMIEeHTPBI CHJIBHBIX HCTOPHYECKHUX
3eMuleTpsiceHmii; 3 — snuueHTpbl adprepmokon 22.06.2002-07.11.2002 M >4,0; 4 —
Kpynnsblie ropoaa Upana;

5 — TekTOHMYeCKHe Pa3jioMbl; 6 — 00/1aCTh MOJEJTUPOBAHUS

28




OTuer o gestenbHocTU ['eodumsnyeckoro meraTpa PAH 3a 2023 rog

B urore 6butn MOIyYeHbI KapThl pacipeesieHis] HHTEHCUBHOCTH HAIPsDKEHUH 0; 1
Pa3HOCTU HHTEHCUBHOCTH HANPSHKEHUH Ad;, KOMIIOHEHT TEH30pa HANPSDKEHUH Oy, Ty Toy
¥ OTHOLICHUs HANPSKEHHIl 0y, /0y, B SIHIEHTPAIbHOH 30He mtomansio ~ 10* km?. Ha
pUCYHKE 2.6a IpencraBicHa KapTa MHTEHCUBHOCTH HAIPSDKEHMHM 110 3emileTpsiceHus. B
JIEBOM BEPXHEM YIUly MIPUBEACHA po3a-AuarpaMMa JOMUHUPYIOLIETO HallpaBJIEHUs YCIOBHO
JIMHENHBIX Y4aCTKOB TEKTOHMYECKUX Pa3jIOMOB paiiOHa, WIUIIOCTPUPYIOLIAs 3Ty CUTYyAaLHIoO.
Ha pucynke 2.60 mpuBegeHa KapTa OTHOIIEHUS TJIABHBIX JIEHCTBYIOIIMX HAMPSHKCHUN
Oyy /Oxx-

a) 0)

Pucynok 2.6 — KapTel 0; ¥ OTHOLIEHHSI O yy, /Oy 10 3eMJIETPSICEHHUs. 1 —

TEeKTOHMYeCKHe Pa3jioMbl; 2 — 00J1aCTh HOBOI'0 Pa3pbiBa; 3 —30HbI BBICOKOM
MHTEHCHMBHOCTH HaTPSIKeHUl

AHoOManbpHBIE 3HAUEHHSA ayy/axx >6 MepeceKkarTCs C 30HAMU  BBICOKOU
WHTEHCUBHOCTH HANPsDKEHUH, TJIe MOXKHO ObUTO Obl 0KMJIaTh BO3HUKHOBEHHS Pa3phIBOB U
X PpACIpPOCTPAHEHHE KaK B CEBEPHOM, TaK M B CEBEpO-3allaJHOM HampaBieHusx. Ha
pucyHke 2.7 TmpuBeNeHa KapTa COpOIIEHHOW o; Tocie o00pa3oBaHUS pPa3phIBa,
MPOTSHKEHHOCTh U OPUEHTALUs. KOTOPOIr'o MPHUHSATA MPU UCHOJb30BaHUU CEMCMOJIOTUUECKUX
narabX. COpoc HampspKeHUH 3a cdeT 00pa3oBaHUS pa3phiBa MPUBOIUT K HHTCHCUBHOMY
Pa3BUTHIO MOCIEIYIOMIEro a(TepIIOKOBOro mpolecca (Kentas U KpacHas 30Ha, PUCYHOK
2.7). Bce cunbHble adTEpUIOKH JIOKATU30BAaHBI B JTOH 30HE 3a HCKIIOYCHHEM JIBYX,
BBI3BAHHBIX, BEPOSTHO, MPUPOCTOM HAMpPSHKEHUH B OKOHYAHUU CGHOPMHUPOBABILETOCS
paspeiBa. IIpy comocTtaBiE€HWM WHTEHCUBHOCTH HAIPSXKECHUM SMIULEHTPAIBbHONW 30HBI

3EMIICTPACCHUA A0 U IMOCJIC OCHOBHOI'O TOJIYKA MOXKHO BUJACTH 3HAYMMBIC U3MCHCHUA (60J'I€€

29



OTtuer o gesitenbHOCTU ['eodumsnueckoro meHTpa PAH 3a 2023 rop,

5 MIla) B 30ne ¢ paanycoM R ~ 30 kM OT 3mHIIeHTpa 3eMIICTPSICEHUS.

PucyHnok 2.7 — Kapra pa3HoCTH HHTEHCMBHOCTH HalNIpsizkeHUH A0; 10 U 1ocJie
3emJIeTpsACeHUs : 1 — TEKTOHHYeCKHe Pa3JjioMbl; 2 — MpPeanoJaraeMoe moJoKeHme
o0pa3oBaBuIerocsi paspbiBa 10 CeCMOJOTHYEeCKHM JAHHbIM; 3 — JIIULEHTPBI
aTepuIOKOB

ITo uroram aHanM3a KapT MOXKHO YTBEPXKIATh CJIEAYIOIIEe:

—HOBBIIl pa3pblB MNpH 3eMIICTPSCEHUM CTApTyeT W3 IepecedyeHus o0IacTH
NOBBIIICHHBIX 3HAYCHWH WHTEHCHBHOCTH HANpPSDKEHUH O; W OTHOUICHUS TJIABHBIX
HANIPSOKEHUH Ty, / Oy

—OpHEHTAIUsl pa3pblBa COOTBETCTBYET HAIPABICHUIO OOJbIIEH OCH  PO3bI
JarpaMMBbl TEKTOHUYECKUX PAa3IOMOB UCCIIETyEeMOTO PErHOHa,

—HanOonee BEpOSTHAs JJIMHA pa3pblBa ONPEICNAETCS PACCTOSHUEM MEXITY
MOJTYYEHHBIMH B MOJICJIIX aHOMAJIbHBIMU 30HAMHU 0; TIepe]l CEHCMUYECKUM COOBITHEM;

—CIIEyeT OKUAATh, YTO JUIMHA pa3pblBa M MarHUTyJa 3€MJIETPSICEHUSI 3aBUCAT OT
HAKOIUICHHOM YIpyroi SHEpPruM W €€ BO3MOXKHOM pealu3ald B  33JaHHBIX
CTPYKTYPHO-TEKTOHUYECKUX YCIOBHSIX.

Wneanu3anus TeONIOTHUECKOM Cpelnbl  yMEHBIIAET ypPOBEHb JIOCTOBEPHOCTH
MOJYYEHHBIX JIaHHBIX. BwmecTte ¢ TeM TMOJydeHHBIE pe3yabTaThl MPEICTABISAIOTCS
MOJIE3HBIMHU KaK C TO3UIMH TIOHUMAaHHS Pa3BUTHS CEHCMOTEKTOHMYECKOTO MpOIecca, Tak U

BO3MOXXHOT'O IMPOTrHO3a MCCTAa U SHCPIUU CUJIBHBIX KOPOBLIX 3€MJICTp5vICGHI/II7L
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2.3 Pa3zpa0oTKa CTPYKTYPHO-TEeKTOHUYECKOI MoJe/n yyacTka « Enuceiickuii» B
NPUJIOKEHUHM K 3aJayaM reomMexaHudeckux wucciaenosanui B IIHJI

Huxnexanckoro maccuBa (KpacHosipckuii kpai)

Lens wuccnenoBaHui 3aKio4anach B CO3JaHUM IUGPOBOM TpEXMEpHOH Moaenu
ydacTtka «Exuceiickuit» (mudpoBoro 1BOWHHUKA), MAKCUMAIILHO MTPUOJIMKEHHON K pealbHON
TOPHO-TEOJIOTHYECKO  oO0CTaHOBKe. Mopaens BIOCIEACTBUM CTaHET OCHOBOM IS
MIPOEKTUPOBAHMS HATYPHBIX FTEOMEXaHUYECKUX HAaOII0AeHU B TOpHBIX BeIpadboTkax [TMJI.

B otuere 3a 2022 r. ObulM HpUBEACHBI MaTEpHalbl, COOpPAHHBIC IS MOCTPOCHHS
CTPYKTYpHO-TeKTOHHUYecKor monenu. B 2023 r. uccrnenoBanus ObUTH TPOJOJDKEHBI, HA UX
OocHOBe OblJa TOCTpOEHAa CTPYKTypHass Mojenb ydactka «Enuceiickuit», B 2024 T.
IJIAaHUPYETCS BBIIOJHEHNE MHOTOBAapPUAHTHBIX PAacdyeTOB HANpPSKEHHO-IEPOPMUPOBAHHOTO
COCTOSIHMSL TIOPOJl M HX reoMexaHuueckas uHrepnperanus. Ha pucyHke 2.8 mokazaHa
cXxeMma IOCTPOEeHHS TeoMexaHndeckoil 3D-Moenu u MecTo B Heil OJI0YHON CTPYKTYpHO-

TEKTOHHUYECKOM MOJCIH.

Pucynok 2.8 — Cxema mocTpoeHusi TpeXMepHO# reoMexXaHM4ecKoii Moaesn
B nagane pabot Obuta pazpaboTaHa peHTHHroBas KJIacCH(HKAIMS KauecTBa MOPOA
MaccHBa JUISl OLIGHKH €ro yCTOHYMBOCTH. MOJICpHU3UPOBAaHHBIH HHIEKC KauecTBa MacCHBa

QR ompenensercs popMyJIOii:
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]\f/ HLW
QR.w =CR X CRx(Q x2tW 3)

rae CR ,, — MHIeKec XMMUYecKoro cocTaBa Mo3eMHbIX Bo; CX — tennosoit sddexr;
]‘f,,HLW — IUApaBIMYecKas MPOBOAUMOCTh; SRFE,,, — WHJEKC OTHOMIEHHS MPOYHOCTH K

HaIPSDKEHUIO.

Q' ="2x T, (4)
n a

rae RQD — uHaeke KayecTBa TOPHBIX MOPO; [, — MOKa3aTeslb KOJUYECTBA CUCTEM
TpELMH; J, — II0Ka3aTellb MEePOXOBATOCTH IIOBEPXHOCTEH CTEHOK TpELUH; [, — I0Ka3aTeib
BBIBETPEJIOCTU TPELIUH.

CornacHo (3) ompenaensercs 3HaU€HUE, KOTOPOE COOTHOCHUT HUCCIEAYEMbI MacCUB K

oIpeieIecHHOMY KJlaccy yCToHunBOCTH (Tabmuna 2.2).

Ta6muna 2.2 — Kiace ycToifuMBOCTH MaccuBa FOpHBIX TOPOJ coriacHo QX ./

R
Qiiw Knace Crenenp KommeHnTapuu
YCTOMYUBOCTH
Bhicokas O1ieHEHHBII MaCCHB UCCIIETYEMOr0 y4acTKa O4EHb
[40, 1000] I [[PUTOHOCTE noaxoaut ais crpoutensctsa [I3PO.

O1eHeHHBIN MacCUB UCCIETYEMOI0 y4acTKa B
OCHOBHOM TIOJIXOJIUT JUISi CTPOUTENBCTBA ITyHKTA
[10, 40] I YMepeHHas rmyOrnHHOTO 3axopoHeHus PAO (VHF 3PO). Oanaxo,

IPUTOTHOCTh U1l 00eCTIeueHus 10JITOCPOYHON CTaOMIBHOCTH U
0e3011acHOCTH 00BEKTA, MOTPEOYIOTCS

OIIpe/IeNICHHBIC MHXCHEPHBIC MEPhI

[0.0, 10] 1 Huskas OneHeHHbI MaCCUB UCCIIENYEMOI0 yUacTKa
" HPUTOTHOCTh caemyet n3derarb npu crpoutensctse [1I'3PO.

JIisi OLIEHKM KaTeropHil YCTOMYMBOCTH WM HApyIICHHOCTH TOPHBIX MOpOJ Oblia
BBINOJIHEHA JOKYMEHTAIUS CKaJIbHBIX OOHAXKEHUH Ha 3eMHOW MOBEPXHOCTHU (PUCYHOK 2.9).

Jlutonoruyeckas MOJENb BKIIOYAET B c€OS TPU OCHOBHBIX CIIOSI: YETBEPTHUHBIX
OTJIIOKEHUH U 00pa3oBaHHsS KOpbl  BBIBETPUBAHMS  HEpacwICHEHHblE  (CYTJIMHKH
MECYAHHCTBIC, TIMHHUCTO-JPECBSHO-IIEOHUCTRIE OTJIOXKEHUs) MOIIHOCThI0O 10-20 M,
BEPXHIOIO TONIY (MJIardOTHEMChl, THEHChl OMOTHUTOBBIE C MPOCIOAMHU KPUCTAIUIMYECKUX
CIIAHIICB) M HWXXHIOIO TOJNIIY (THEWCHI KOPAMEPUT-OMOTHTOBBIE C MPOCIOSIMA THEHCOB
OMOTUTOBBIX, THEHWCOB TpaHarcoaepxkammx) (pucyHok 2.10). TexkroHWYECKHE pa3phIBBI

HpeHCTaBHGHHOﬁ MOZACIIN MOAPa3ACIIA0TCA Ha TJIABHBIC 1 BTOPOCTCIICHHBIC HAPYIIICHH .
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PucyHnok 2.9 — CtepeorpaMMbl TPeIIMHOBATOCTH NMOPO/1 B 30HE JUHAMHYECKOT0
BJUsiHMSE MypaToBCKOro pa3jiomMa (a) U B 30He IMHAMHY€CKOT0 BJIUSTHUS
Be3biMsiHHOrO0 pa3ioma (0), po3a-auarpaMmma TpPeluiiHOBATOCTH B 30He JUHAMHYECKOT 0
BJaMsiHUS MypaToBCcKOro pas3jioMa () 4 B 30He ITHHAMUYECKOT0 BJAMSTHUS
be3piMsiHHOTO pa3ioma (2)

PucyHnok 2.10 — TpexmepHoe npeacTaBjieHHe OCHOBHBIX I'€0JIOTHYECKUX CTPYKTYP
00beMHOI MoJesin yuacTKka « EHuceiickniD>: a — JINTOJIOTMYeCKas Mo/iesb; 0 — Mojie/b
Pa3pbIBHBIX HAPYUIEHUIi; B — 30HbI IP00JIeHUS, TOBBINIEHHOI TPEIIMHOBATOCTH U
OpeKYHPOBaHMsI; T — HHTPY3UBHbIE H IAKOBbI€ KOMILJIEKCHI
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biounas Moxmens, cocTaBieHHas Ha OCHOBE KapkacHOW mojmenu (pucyHok 2.11),
MPEJICTaBIISIET  I'EOJIOTMYECKHE  CTPYKTYpHbIE OCOOEHHOCTM B  BUAe OJOKOB €
OIpe/ieieHHBIMH  (PM3UKO-MEXaHWYEeCKUMHU cBoiicTBamMu. OHa wucmonb3dyercs it Ooree
JIETAILHOTO M TOYHOTO ONMCAHHUS TI'EOJIOTMYECKOM CTPYKTYpbl M IOBEAEHHUS TOPHOTO
MaccHBa.

B xapxacHoit monenu (pucyHok 2.11) pa3pbiBHbIE HapyIIeHHs] CTPOWIIHCH B BUJE
MOBEPXHOCTEH (AMCIOKAIMil) C HYJEBOW IIUPUHOW, B CHIIy HEAOCTaTKa MH(OpPMAIUH O
MOITHOCTH Pa3IoMOB. McCHoibp3ys SMIHUPHYECKHE 3aBUCUMOCTH, OBUIM OIpPEIeTICHbI
pa3Mepbl 30H JUHAMMYECKOTO BIMSHHMS pa3pblBHBIX HaApyILIEHWH, U HAa OCHOBE 3TOH
nH(popMaluu OplIa TOCTpOeHA OJIOYHASI MOJIEb.

Pucynok 2.11 — KapkacHasi mojiesib. a) — CTPYKTYpPHasi 0J104Has1 MOJiesIb; 0) — 30HbI
AUHAMHUYECKOI0 BJIUSIHUS INIABHBIX PA3PbIBHBIX HApYIIeHUii. 1 — YeTBepTHYHbIE
OTJIOKEHUS1; 2 — BEPXHSAS TOJA; 3 — HUKHSAA TOJA; 4 — 30HbI MOBBILIEHHOM
TpemuHoBaTocTu. PH1 — Bepxnemymuxunckuii pasiom; PH-2 —
BepxnemepkypbeBckuii pasziiom; PH-3 — MepkypbeBckuii pazinom; PH-4 —
be3bIMsIHHBIN pa3jiom;

PHS — Pazinom Ne5; PH6 — Paznom 6; PH7 — Pazinom Ne7

Paspaborana  TpexmepHas  CTPYKTYpPHO-TEKTOHHYECKas  MOJENb  ydacTKa
«EHnuceiickuit», KoTOpas CTaHET OCHOBOHM ISl MOCTPOCHUS T'€OMEXaHWYECKOW MOJIENHU U
OyZeT  WCIoNb30BaHa  MPU  MHOTOBAPHMAHTHOM  MOJEIMPOBAHUM  HANpPSHKEHHO-
e OpMUPOBAHHOTO COCTOSTHUS MacCHBa B OKPeCTHOCTIX BbIpaboTok [TNJI ¢ menbro oreHkn
Y MIPOTHO3a JUTUTEJIbHOW COXPAHHOCTH €0 U30JISIUOHHBIX CBOMCTB U MPOSKTUPOBAHUS MECT
pacloJIOKEHUs KaMep U CKBAXKUH JJIsi T€OMEXaHUYECKUX dKcnepuMmeHToB. lloctpoenue
CTPYKTYpHOM Mojenu ywactka «EHHCeWcKHil» ¢ 30HaAMHU JAUHAMUYECKOTO BIUSHUS
Pa3phIBHBIX HAPYIICHWH SBISETCS TMEPBBIM IIaroM B 0oJjiee TIIyOOKOM TIOHMMaHUHU
MOBEJICHUS pa3JIOMOB M WX BIHSHUAS HAa CTa0OWIBHOCTh W 0€30MaCHOCTh TOPOJHBIX
MaccuBOB. [oSBISETCS BO3SMOXKHOCTD I 00Jiee JOCTOBEPHOTO IPOTHO3UPOBAHUS PA3BUTHS
HEraTUBHBIX T€OMEXAHUYECKHUX MpoueccoB npu crpoutenserse [1I'3PO.
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3 Pa3zBurHe MaTeMATHYECKHX METOAOB HHTE/ICKTYAJbHOI0 aHAJIN3A
JAaHHBIX reopu3nyecKoro MOHHMTOPHHIA NI U3y4eHHUs
3JIeKTPOMATHUTHBIX NAPaMeTPOB 3eMJIM M 0K0JI03€MHOI0 MPOCTPAHCTBA

Wndpp Tembl: FMWG-2022-0006
PeructpaumnoHHbin Ne: 122080300204-0
Pykosoautens: gupektop yn.-kopp. PAH Conosbés A. A.

3.1 U3syuyenune 3¢¢eKToB KOCMHYECKOH MOroabl MO JAHHBIM TFe€OMATHUTHOIO

MOHHUTOpPHHIA

B BepxHeil noHocdepe oOHapy’>KeH HOBBIIM THUIT BOJIHOBBIX BO3MYILEHUI HAa 4acTOTax
4-12 T'm ¢ MakCMMyMOM IIOSIBJIGHUSI Ha HIMPOTaxX IMOJAPHOW manku M Kacma. Hamboiee
BEPOSITHBIM SIBJISIETCSI MAarHUTOC(HEPHBIM MCTOYHHK B 00JACTH TMOJSIPHOTO Kacma/kiedra u
MaHTuH (puc. 3.1). [IpeanonoxuTenbHO, ITH KOJIeOaHUs CBSI3aHbI ¢ MOHHO-IIUKIOTPOHHBIMHU
BOJIHAMH, BO30YXKIa€MbIMH BJIaJIM OT MarHuToc(epHoro skparopa. Hamuume korepeHTHBIX
B MOHOC(epe 1 Ha 3emiie KoneOaHU MarHUTHOTO TOJIsl IOATBEP)KIAET, YTO OOHAPYKEHHbIE
II0 CIYTHUKOBBIM HAOJIOACHUSAM BapHalMM MarHUTHOIO IIOJII Ha YacTOTax BbIIIE
HOMHHaNbHOTO Pcl nuamazoHa sBJIAIOTCS BOJHOBBIM IpoleccoM. IIpocTpaHCTBEHHBIN
Macitad KoyebaHuil B MOHOC(EpPE COCTaBISET COTHU KUIOMETPOB, YTO MOIATBEPKIAETCS
CpaBHEHHEM 3HAYCHHWH OTHOLICHMS aMIUIMTYJA 3eMiisi/HoHOC(epa, BOCCTAHOBICHHBIX M3
U3MEpPEHUIl U PacCUMTAHHBIX B MOJEIU MPOXOXKIEHHUS albBEHOBCKOIO IMy4YKa KOHEYHOI'O

paauyca uepes nonocdepy (puc. 3.2).

(a) (6)

Pucynok 3.1 — KorepenTHbie kosied0anusi B nonocgepe u Ha 3emiie: Swarm A, C (50
I'm), CARISMA (100 I') (9-12/2006) (a); kayecTBeHHAS WIJIIOCTPAIUSI BO3MOKHOT 0
MeCTa reHepalu «BbICOKOYACTOTHBIX Pcl» myabcaumii (0)
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PucyHnok 3.2 — 3aBHCHMOCTH OTHOIICHUSI AMILIUTY/ABI KOJIeOaHUI Ha 3emJie K
aMILIMTY/e B HOHOC(hepe 0T PagualbHOI0 PACCTOSIHUA: pacyeTHbIEe U ONpee/eHHbIE
3HaYeHMs

BomnoBoit  yneTpanuskouactoTHeid (YHY) wHAaekc XapakTepu3yeTr aMmIUTUTYOY
Kosie0aHMIl F€OMarHUTHOIO MOJIS B II0JIOCE YacTOT HanboJiee HHTEHCUBHBIX MyJbcauuid PcS
(1,7-6 mI'm). Ananu3 mexnonymrapHoi acummerpun Y HU-MoOmHOCTH BakeH Kak IS
OLIEHKM OMIMOKHM, BO3HUKAIOMICH MPHU SKCTPAMOJSALUH JAHHBIX OJHOTO MONYIIapusi, TaKk H
JUIs perieHust (pu3nueckoi MpoOJeMbl O BIMUSHUM HOHOCHEPHOM MPOBOJUMOCTH Ha
nyinbcanuu Pc5. C noMompio JaHHBIX MarHUTOMETPOB B MAarHUTOCONPSDKEHHBIX TOYKax
AnTapktuael u I'pernnanauu (puc. 3.3) OblIM paccuuTaHbl 3HaYeHHUs] MomHocTH Y HY-BoH
Ui OByX — monmymapuii  u cozmana  BJ[: http://www.wdcb.ru/arctic_antarctic/
antarctic_magn_8.ru.html. x ananu3 nokazan Omm3kue 3HadueHus Y HU-unaexca B o6oux
nonymapusx (pacxoxzaenue He Oonee 10%), HECMOTps Ha 3HAUUTENBHYIO pa3HUIY B
noHOC(EPHBIX TPOBOAUMOCTSX (Oosee uem Ha mopsiaok). bl oxBareiBaer mepuon ¢ 2002 r.,

a ee Tekymuii o0beM npesbimaer 300 MO.

3.2 I'eomarnutHbIil 3¢ dekT 3emierpsicenuit Mw=7,5-7,8 B Typuuu 6 peBpais

2023 r.

HccnenoBanicss OTKIMK B BapHalMsIX TI'€OMarHUTHOTO TIOJIs, BBI3BAHHBIA cepHei
3emsieTpsceHuit ¢ maruutyaamu Mw=7,5-7,8 B Typuuu 6 ¢espans 2023 r. B kauectBe
UCXOJHBIX JIAHHBIX HCIOJB30BaHbl BBICOKOTOYHbBIE HAOIIOJEHHS T'€OMAarHUTHOTO MOJS C
l-CeKyHIHBIM ~ BPEMEHHBIM  pa3pellieHHEM, 3aperuCTPUPOBAHHbIE HA  MAarHUTHBIX
obcepBaropusax PD u GnmxHEro 3apyOexbs OT YMEPEHHBIX 10 BBICOKMX MIMPOT (pHc. 3.4).
beuin  mpoaHanu3upoBaHbl MOPQOJIOrHs T€OMAarHUTHOTO CHUTHAjda, €ro aMIUTUTYIHO-

YaCTOTHBIC XapaKTCPUCTUKHU, BCINJICCKU CKOPOCTHU HU3MCHCHHA W 3aJCPKKU B OTKIIMKE
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IF€OMarHUTHOTO IOJIi Ha 3eMJIETPACEHHMs C MarHutygod Mw>7 B 3aBHCHUMOCTH OT
paccrosHus a0 ouara. Hecmorps Ha HaOmonaemble 6 ¢epans 2023 r. ropU30HTaIbHBIC
CMEMICHHS 10 5 M B 30HE BOCTOYHO-aHATOJIMHCKOT'O pasjioMa, MEXaHU4eCKui 3P (HeKT oT
3eMJIETPSICEHUI B BapualMsIX I€OMarHUTHOTO IOJIsi HE BbIsBIEH. B Teyenue 5—6 Qespans
2023 r. wnHaOmoomancs TOHWXKEHHBIM YpPOBEHb TE€OMAarHUTHOM AaKTUBHOCTH. OTO
OOCTOSITENILCTBO HCKJIIOYACT JIOKHYIO TPAaKTOBKY BBIJEISIEMOIO CUTHala Kak 3¢dexTa
KOCMHUYECKOH MOTobl BMECTO 3(dekTa celicMUYecKOro CoOBITHS, a TaKXkKe IO3BOJIseT Ooee

OTYCTJIUMBO BBIACIUTH reomMar HUTHBIN OTKJIMK Ha 06H.[€M (I)OHG.

Pucynok 3.3 — Kapra conpsizkeHHbIX MATHUTHBIX CTAHIMH B CEBEPHOM (CHHHE) U
0’KHOM (KpacHbIe) NOJYIIAPUAX BI0Jb MATHUTHOTro0 Mepuanana 40° (LT=UT-2.3)

Pucynok 3.4 — Kapra snuneHTpoB 3eMJIeTpsiCeHU ¢ MarHuTyaoi Mw>7 3a nepuon
2020-01-01-2023-03-20 o nanabiM USGS (cepbie Kpyru) 1 0TOOpaHHbIe MATHUTHBIE
o0cepBaTopuu, NpeAocTaABIsIOMUE 1-CeKyHIHbIE TaHHbIe (YepHbIe 3Be3Abl —
oocepBaTopuu cetu UHTEPMAT'HET, noJsible 3Be31bl — He BXOAsIIIAE B
NHTEPMAT'HET o6cepBaTtopuu)
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[ToxazaHo, 94TO TeOMarHUTHBIA (HPEKT HAMITYUIIUM 00pa3oM ACTEKTUPYETCS HE B
UCXOIHBIX BapHUAIUAX, @ B CKOPOCTU MU3MEHEHUs MoJisi. B HEKOTOpHIX Ciiydasx BeIHMYHHA
amruTyabl npesbimaer 10 uTn/c (puc. 3.5). Takoe 3HaueHHE SBISAETCS aHOMAJIBHBIM IS
JHOOBIX IIUPOT U HEJOCTUKUMO BO BpPEMsI CUIIbHBIX T€OMarHuTHbIX Oypb. Takum oOpaszowm,
U3 BCEX MPUPOITHBIX MPOLECCOB, BO30YKIAIOUUX OBICTpble HM3MEHEHUS T€OMarHUTHOIO
T0JIsl, CAMBIMU MOIIHBIMU SIBIISIOTCA CEiCMUYECKHE COOBITUS HAa OTHOCHTEIHHO HEOOIbIIOM
paccTOsHUU OT MyHKTa HaOMIOJeHUU. 3ajiep)kka CuUrHaia cocraBiseT oT 221 mo 592 ¢ B
3aBHCHUMOCTH OT KOMIIOHEHTbI MAarHUTHOIO MOJISl U PACCTOSIHUS J0 SMULIEHTPA, KOTOPOE AJIs
BBIOPAHHBIX 00CEPBATOPHI JICKHUT B JIUara3oHe oT 765 mo 2650 kM. 3amepkka B OTKIHKE
T€OMarHUTHOTO TIOJII HA TMPOM3OLIEAIIEe 3EMICTPACEHUE YBEIUYMBACTCS C POCTOM
paccTosiHusA A0 ero dnuueHTpa. C yMEHBIIEHUEM PACCTOSHUS 10 SMUILIEHTPA YBEIUUUBACTCS
aMIUTATYy1a CUTHAJIA, MPUIEM deM OJimke oOcepBaTOpHs K AIUIEHTPY, TEM CUTHaN Ooliee

JIOKaJIM30BaH BO BpeMeHH (cM. puc. 3.5).

(a) (6)

(8) (r)

Pucynoxk 3.5 — (a)-(B): dB/dt (n'Ta/c) no komnonentam X (Bepxuuii rpaguk), Y
(cpennnii rpadux) u Z (au:kauii rpadux) 3a nepuoa 00:00-14:00 UT 6 ¢peBpans 2023
r. 1o 1aHubIM o0cepBatopuii GLK (a), KLI (6) u SPG (B), BpeMeHa 3eMJIeTPsSICEHUI ¢

Mw=7,8 u Mw=7,5 noMeyeHbl BePTUKAJIbHBIMUA NYHKTUPHBIMH JIMHUAMM. (T):
Bapuauuu KOMNoHeHTbl Y (HTa, Bepxuuii rpadux) u dY/dt (nTa/c, amxuuii rpadpux)

3a mepuoj 01:00—02:00 UT 6 ¢eBpans 2023 r. no nanabiM o0cepBaTopuu MHV (Ha
BepXHeM rpaduke KeJThIM IIBETOM Bbl/IeJIeHbI CeliCMOTreHHbIe BApUAI[UH,
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pacno3Hanubie AIIK MAT'HYC http://geomag.gcras.ru)

N3 Bcex oCTalbHBIX 3€MIIETPACEHMH, IIOKa3aHHbIX Ha KapTe Ha puc. 3.4,
Te€OMAarHUTHBIN 3(QQEeKT B JaHHBIX paccMaTpHUBaeMbIX oOcepBaTOpuil ObUT 3aUKCHPOBAH
TOJBKO OT 3emiieTpsiceHus ¢ Marautyaoin Mw=7,0, npousomemmero 30 oktsops 2020 . B
OreiickoM Mope Ha riryoune okoio 20 kM. o cpaBHEHHIO ¢ APYTUMH 3eMJIETPSICEHUSIMH €T0
SNULEHTP HaXOAWJICS JOCTaTOYHO OJIM3KO K MyHKTaM HaOmroAeHuil. Bbi3BaHHbIE UM

reoMarHUTHbBIE BO3MYIIEHUS ITPOSBUIIM ce0sl TOJIBKO B AaHHBIX obcepBaropuii GLK u MHV.

3.3 Pa3BuTHe IMCKPETHOr0 MAaTeMATH4YeCKOI0 AHAJW3a JJIsl pelieHusl 3aJa4d

reopusuxku

Pa3Butne nuckperHoro maremarumdeckoro aHanmuza ([IMA) B mpenmiecTByroIIue
rofibl MOKa3ajo, YTO MHOTHE €ro METOAbl HMEIT MHOTIOMEpHble 0000meHus. OTo
00CTOATENBCTBO OYEHb BAXKHO, MOCKOJIBbKY aHAIM3 (PU3WYECKHX MOJeH ¢ MaTeMaTH4eCKON
TOUKH 3PEHHUs BO MHOIOM ABYMepeH M TpexmepeH. B 2023 r. momyuwmna passutue DPS-
knacrepuzauus [Agayan et al., 2020, 2021, 2022]. llpemyioxeHa ee TpeThs, BhICIIAS CTAAUS,
CBSI3aHHAs C MEPApPXUYECKOM KiIacTepu3aluedl pe3ysbTaToB MHpenplaymux craauid DPS.
[Ipumep Bcex craguii DPS-knactepuszanuu npuseneH Ha puc. 3.6. Ha puc. 3.6r kaxnas
COBOKYITHOCTb ~ OJHOLIBETHBIX  IATEH  MpPEJICTaBiIsieT Cco0OW  KOJJIEKTMBHOE, HO
(dbparMeHTapHOE MPOSIBIICHUE CTOSIICH 32 HEH €IMHOW aHOMAILHOUW CYIIHOCTH B UCXOIHOM

KOHEYHOM METPUYECKOM MpocTpaHcTBe (puc. 3.6a).

PucyHnok 3.6 — (a) — ucxoanbiii MaccuB X; (b) — pe3y/ibTaT BbINOJIHEHHUS NEPBOii
craaguu aaropurma SDPS; (¢) — pe3yabTaT BhINOJHEHUs] BTOPO# CTaANU aJIrOpuTMA
SDPS — KOMIIOHEHTHI CBSI3HOCTH (OJHOPOAHBbIE N0 LIBETY MHOkKeCcTBA); (d) — pe3yabTar
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BbINOJIHEHNUS TpeTheil craauu ajaropurma SDPS — ocToBbI M KBa3MOCTOBBI
(ogHOpOAHBIE MO IIBETY MHOKECTBA)

JIBymepHBbIii penbed BeiiBneT-npeodpazoanus W, (t,a) xapakTepusyeT CBOWCTBa
CUTHa&JIa X, B YAaCTHOCTH, JA€T HAIVIAJHOE IPEJICTABIEHUE O AMHAMHKE BO3HUKHOBEHUS,
SBOJIIOIIMM U MCUE3HOBEHUHU KOPOTKOXKHUBYILMX aHOMAJINK MCCIENyEMOr0 CUTHajla B pa3HbIX
Macirtabax. dopmanuzalysa TaKoro MpeICTaBIeHHs] OUeHb Ba)kKHA JJISl TOHUMAaHUS CUTHAJIa
X : B KadecTBe IMpuMepa JocTaroyHo mnpuBectd wmeron WTMM [Mallat, 2009],
YCTaHABJIMBAIOIINI CBSA3b MEXIY BEPTHKAIbHBIME XpebTamu penbeda momyns |W,.(t,a)| u
CHHTYJISIPHOCTSMH Ha curHane x. Metoasl /IMA, B yacTHOCTH, MOP(OJIOTHIECKUE MEPHI,
HeveTkre HopMupoBanus, FDPS-kimactepusanus, mo3BoyissroT HaiiTh B penbedax W, (t,a) n
|W,.(t,a)| wunrepecusie penepHubie ¢parmentsl. OOparTHOe BeiBieT-PeoOpa3oBaHKe
TPAHCIUPYET MX OOpaTHO B PANbl OT S, KOTOpbIE CIyXKaT NpUMepaMHd HOBOIO THIIA
TUHEWHBIX ¢GuibTpauuit x(s) . PuipTpanus Ha BPEMEHHBIX pSAax C IOMOIIBIO
OpPTOrOHAJILHOTO KpaTko-paspewmaromero anaiuza (KPA) mpowsumtoctpupoBaHa Ha puc.
3.7a. HoBbIil BapuaHT Takoil 3BOJIIOIMU, OCHOBaHHBIM HAa HEUETKUX cpaBHEeHMsIX [MA B
criektpe |W,|, npowmtoctpupoBan Ha puc 3.76. 3mech a SIBISIETCS HOMEPOM YpOBHSI

JAC€TAJIbHOCTH.

(a) (6)

Pucynok 3.7 — KPA-pekoHCTPYKIIMS HCXOAHOT0 BPEMEHHOI0 PsA/ia JJIsl Pa3HbIX
YPOBHeH CHHTYJIAPHOCTH curHanam = 7,...,1 (a) u JIMA-peKkoHCTPpYKIHS HCXOAHOT O
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BPEMEHHOr0 pPsiJia 1Jisl pa3HbIX 3HaYeHnil a (0)

CpaBHeHHE MOKa3bIBACT, YTO BapHaHT X OoJiee MOJHO OMUCHIBACT CHHTYJISIPHOCTH
s x, uem XP . O6bscHeHHe TOMy Ciemylollee: CHHIYJIAPHOCTH HA X MPOSBISIOTCS Ha
pasHBIX YpPOBHSX JETalU3alluH [f, MOATOMY MeHsAs (YMEHbIIas) UX, Mbl aBTOMATHYECKH
HCKa)KaeM CHHTYJSIPHOCTb U JenaeM e€ n3oOpaxeHue HenosHbIM. C Apyroi CTOPOHBI,
COXpaHEHHE YpPOBHEH JeTalbHOCTH BeAET K IyMy (HEYETKOCTH) B H300pakeHUH
CUHTYJIIDHOCTEM. B 3TOHM CBsI3M, BAapMaHT C HEYETKUM CPABHEHUEM JIMUIEH TaKUX
HEJIOCTATKOB: OH OCTABJIAET TOIBKO CHIbHBIE (GOMIbIINE 10 MOAYIII0) Kod(durments! c? na

Pa3HbIX YPOBHSX [ U MOKA3bIBAET CUHTYJISIPHOCTH YETKO U MOJHO.

JIist  TIOCTPOEHHMsI  COAEPKATEIBHOW TEOPUM KOHEYHBIX BEKTOPHBIX IIOJEH
HeoOxoauMa uX riaakocT. Kak m B omHomepHoMm ciywae, B JIMA oHa mosydaercs c
IIOMOLIBI0 PETPECCHOHHBIX NPOU3BOAHBIX (omepatop R). Eciu mnosne v cuutaercs
JIOCTATOYHO TJIAJKUM, TO 3TO 03HAYACT, YTO €0 KOMIIOHEHTBI Vy U Vy, JIOCTATOYHO CIIAKEHBI
omeparopoM R . Ilpm mnomomm [JMA-KOMIUIEKCUPOBAHHUS BBIIPSIMIICHUNH CBOWCTB
«TJIAIKOCTh» M «OTKJIOHEHHE» MPEIIOKEHO pelieHne 3agaun Komm, koTopas 3akirodaercs

B HAXOXJICHUHU pemeHus ¢ ¢ @ (ty) = m,.

Knaccuueckuil BEKTOPHBIM aHaIN3 TJIAAKUAX IOJIEH €CTh COEAMHEHHE JIOKAIBbHOIO
¢ depeHInaIbHOr0 Hayajla B BUJE ONEpaluid JUBEPreHLUUU M poTOpa € TI00aIbHBIM
UHTErpallbHBIM HauajioM B Buie TeopeMmbl Ctokca. B HacTosiee BpeMs B JUCKPETHOM
cllydae JJii KOHEUHBbIX BEKTOPHBIX MOJEH BapuaHT MEpPBOM JIOKAIbHOM MOJOBUHBI B BHJIE
PErpecCUOHHON TUBEPreHLIMU U PErPECCUOHHOTO POTOPAa UMEET MECTO Ha 0a3e MOITy4eHHBIX
BBIIIE PETPECCHOHHBIX YAaCTHBIX IPOM3BOJHBIX, HO BTOpas HWHTETpalibHAas IOJOBHHA
HaxoguTcs B craguu usydeHus. C qpyroil ctoponsl, Metoasl JIMA mo3BOJISIOT OCTPOUTH
Jpyrofl BapuaHT BEKTOPHOIO aHalIW3a JUCKPETHBIX IIOJ€H, Ha MHBIX NPUHLMIIAX.
JluBepreHuyst U poTop B HEM OyAyT UMETh JIOKAIbHO WHBEPCHBIM XapakTep, a poJjb

r7100aJIbHOTO UHTETPATILHOTO Havyasa OyIeT UTpaTh KJIaCTepH3aIst HHBEPCUH.

OO0t moIX0/ K IMCKpEeTHOMY BeKTopHOMY aHanu3y (JIBA) mons W, 3aganHoro Ha
cetke II, cocrout u3 nByx 3TanoB. Ha nmokanpHOM 3Tame Ui MAJETKH C 3aJaHHBIM y3JI0M
CeTKH B €€ IIEHTPE CTPOMM POTOp M IUBEPreHLUI0. MeHsis y3ibl Ha CEeTKE, MOJIy4YaeM B
o0ImeM cirydae HeperyJsipHbIe MacCHUBBI TOYEK Ha IJIOCKOCTH. [ T0OanpHBIN 3TAll COCTOUT B
JIMA -knacTepu3aliii 3TUX MAaCCHBOB C IIEJIbI0 HAXOXKIACHHUS B HUX 00JIacTel, UIPAIOIINX

pOJIb HEYETKUX IICHTPOB BUXpEW M AMBEpreHuuMu Ui mosst W B rimobambHOM MaciiTade.
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[Tpumepsl mocTpoeHus: poTopa AJsl 3aJJaHHOTO BEKTOPHOT'O TOJISl MPOUJUIIOCTPUPOBAHBI Ha

puc. 3.8.

(a) (6)

(8) (r)

Pucynok 3.8 — UcxogHoe BeKTOPHOeE 10J1e M POTOP AJsl KPacHOM najeTku 3x3 (a),
poOTOPHI AJ151 Beex najierok (0), DPS-kaacrepuszanus 1151 BolejieHUs1 HEHTPOB (B),
BHUXPH, COOTBETCTBYIOIIUE IEHTPAM KJIACTePoB (T)

[Ipu momomM perpeccCMOHHBIX MPOM3BOJHBIX M KacaTelbHbIX Ha 0aze JIMA Obun
IIOCTPOEH AITOPUTM IPOCTPAHCTBEHHO-BPEMEHHOW MHTEPIOJSALUMN BPEMEHHBIX PAJIOB,
3aJJaHHBIX B HEKOTOPBIX TOYKax Ha cdepe. ITOT MOIAXOJA HCIOIB30BAJICS Ul U3Y4YECHHUS
BEKOBOT'O YCKOpPEHMsI MarHUTHOro mnois 3emuu 3a 1932-2013 rr. B pesynbrate paboTbl
[Soloviev et al., 2017] Mbpl UMeeM Ha Kax/I0il paccMaTpuBaeMoll 0OCEpBATOPUU S CETU
MHTEPMATHET S (https://intermagnet.org) BpemeHHO# psia Vs(t), ero mepsywo yg(t) u
BTOpyI0 Vs (t) mpomsBoaubie. TpeOyercs BuMHCINTL Vo (t) (BEKOBOE YCKOpPEHHE) B

IIPOM3BOJILHOM TOUYKE S HAa MOBEPXHOCTU 3emiin. PaccMoTpuM npumep aHain3a JaHHbIX 19
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MarHUTHBIX OOCEpBATOPUA, M KOTOPBIX JOCTYNHBI HENPEPHIBHBIE CpPEIHEYACOBBIC
HaOJIO/IEHUs] TEOMAarHUTHOTO outst 3a nepuoy 1932-2013 rr. Ha caiite MupoBoro meHrpa
JMaHHBIX 10 reomardHeTusmy B T. OamHOypre (http://www.wdc.bgs.ac.uk/data.html). B
cootBeTcTBUE C [Soloviev et al., 2017] Ha kaxmoil u3 obcepBaropuil OBLIM MOCTPOCHBI
BTOpbIE MPOU3BOAHBIE IO TPEM HAIIPaBJICHHUEM, a 3aTe€M MPOHU3BeJIeHa MPOCTPAaHCTBEHHO-
BpEMEHHAsI HUHTEPIIOJIALNS Ha ceTKy 1o mupote oT —60° no 60° n no goarore or —180° no
180° ¢ marom 10° 3a yka3zanHbIl niepuoa HabmoneHuit. Ha puc. 3.9 npuBeneHb nmpuMepbl

MHTEPHOJSINKA BTOPOH MPOM3BOMHONW HAa BBHIOpaHHOHN ceTke Ha HOSOpb 1997 1. M HrONB

2006 r.

(a) (6)

Pucynok 3.9 — UaTepnossinusi BEKOBOI0 yCKOPEHHUs T€OMATHUTHOIO 1OJISl HA
paBHOMeEpHOIi ceTke Ha HOsIOPB 1997 1. (a) 1 urosb 2006 1. (0): BepXHUH PUCYHOK —
KOMNOHeHTa X, cpeanuii — Y, HumokHuil — Z. Toukamu 0003Ha4eHbl 00cepBaTopuu,
MOCTABJIAIOIIME HCXOHbIE JaHHbIE

Jnsa kaxgoro mecana 3a mepuon 1932-2013 rr. MBI MONMy4YWiIM pacnpeneiaceHue
3HAQYCHUM BTOPOM IPOU3BOJHOW Ha 3aJaHHOM ceTke. JUId MpOJOJDKEHUS MCCIENOBaHUs
9BOJIIOLIMH, NIEPUOJANYHOCTH U MOIIHOCTH BCIUIECKOB BEKOBOI'O YCKOPEHHs '€OMarHUTHOTO
MOJISl B TUIAHETAPHOM MaclITa0e MbI MOCUUTAIM MHTETPAIbHBIE CYyMMBI MOJIOKUTEIBHBIX U
oTpuuaTenbHbix 3HaueHui. Ha puc. 3.10 moctpoeHsl rucTorpaMMbl U3MEHEHUS 3TUX CYMM
BO BPEMEHM AJI TPEX KOMIIOHEHT MAarHUTHOro nossd. KauecTBeHHBIH aHaIU3 MOIYy4YEHHBIX
rpadUKOB BIEPBHIE CBHUAETENBCTBYET O TPEXJIETHEM KBAa3HUIIEPUOANYECKOM XapakTepe
4epeloBaHNs MOJIIPHOCTU BCIUIECKOB BEKOBOI'O YCKOPEHMsT Ha CTOJIb JUIMTEIBHOM

BpeMeHHOM uHTepBaie (80 net). Janubiii pesynbTaT Xopoiuo cornacyercs ¢ [ Chulliat et al.,
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2015; Soloviev et al., 2017, , Lesur et al., 2022] u BHOCUT BECOMBIH BKJIaJ B MOHUMAaHUE

BOJIHOBBIX IMTPOLIECCOB B JXUIAKOM AJpC.

Pucynok 3.10 — OneHka MOIIHOCTH BCILUIECKOB BEKOBOI'0 YCKOPEHHUS reOMArHUTHOIO
MOJIS1 B BH/Ie IOMECAYHBIX HHTErPAJIbHBIX CYMM MOJ0KUTEIbHBIX (KPACHBIN) H
OTpPULATENbHBIX (CHHUIT) 3HaUeHu# Ha ceTke 3a 1932-2013 rr. Ha BepxHem rpajguxe
TUCTOrPaMMa HHTErpajbHbIX CYMM /IUISI KOMIIOHEHTHI X, HA cpeAHeM — 1Jid Y, Ha

auxHeM — st Z (uTa/ron?)

3.4 PazButne pynkuuonana AIIK MATHYC

B pamkax pa3Butusa anmapaTtHo-mporpamMmHoro komruiekca (AIIK) MATHVYC
(Monutopunr u Anamu3 I'eomarautHbix aHomanuit B YHudumuposannoii Cpene) Obul
CO3/laH U amnpoOMpOBaH HAa OOCEPBATOPCKHX JAHHBIX METOJl KOPPEKIMH HEIWHEHHBIX
TEMIEPATypHBIX JpeiipoB B JAHHBIX BEKTOPHBIX BapuoMeTpoB. [lo crammapram
NHTEPMAT'HET 3nauenus kanuOpoBOYHON KpUBOW delfaF NOMKHBI J€XaTh B JUAla30He
ot —0,5 mo 0,5 HTn B mepuoabl MOHMKEHHOM reomMarHuTHOM aktuBHOCTH. Ha puc. 3.11
noka3anbl rpaduku deltaF’ 10 KOppeKIUU MO Oa3MCHBIM 3HAYCHHSIM KOMIIOHEHT Jis
oOcepBatopuil mMoJ Hay4HO-meToaudeckuM pykoBoactBoM [l PAH. Paspabortannsblii
METO/l, KOTOPBII MO3BOJSET B MOJIyaBTOMAaTUYECKOM PEKUME YUUTHIBATh TeMIIEpaTypHbIE
Iperdbl mpyU KOPpEeKIHH BapUAIlMOHHBIX JaHHBIX MarHUTOMETpA, Ha PETYJSIPHOI OCHOBE
BHEIPEH B MPOLENYypY €XKEMECSIYHOW MMOATOTOBKM KBAa3HMOKOHYATEIbHBIX JaHHBIX
obocepBaropun  «Cankrt-IletepOypr» (SPG) B  cooTBercTBHM €O  CTaHIApTaMu

NHTEPMATI'HET.
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[Ipeanaraemplii MOAX0J OCHOBAaH Ha NMPUHLUIIE MUHUMAJIBHOTO BMEUIATENbCTBA B
UCXOJHBIC JJaHHbIe. Tak, KOPpeKIHs C MOMpaBKOil Ha TeMIepaTypHble Apeidbl 3aTpoHyIa
MeHee 25% BapumanMoHHBIX AaHHBIX 3a 2021 r., 4ro moBieksio mnepecyer aumb 10
HaOroIeHHBIX 0a3ucHBIX 3HaueHud w3 47. Ha puc. 3.12 mpexacraBieH CpaBHUTEIbHBIN
rpaduK  HUCXOAHBIX  Oa3UCHBIX  3HAYEHWH, TOKa3aHHBIX CHHMMU TOYKAMH, U
OTKOPPEKTUPOBAHHBIX CO3/IaHHBIM AJIFOPUTMOM (KpacHble TpEYrojabHUKH). V3011poBaHHbIE
TOYKHM MCXOJHBIX Oa3MCHBIX SIBJISIFOTCSI BBIOpOCAMHU, CBSI3aHHBIMU C OIIMOKaMU M3MEpEeHU
win  npubopHbiMH  dpdexTamMmu. OTKOPPEKTHpPOBAHHbIE TakUM OOpa3oM  JlaHHBIC
obcepBaropuii  «Cankt-IlerepOypr» u «KnuMoBcKkas» OBUIM HCIIONB30BaHBI B paboTe
[Conosvés u Op., 2022] nna onepaTuBHOTO OOHApPY)KEHUS T€OMAarHUTHOTO JKEpKa, YTO
CBUJETENLCTBYET 00 3((HEKTUBHOCTH MPEATIOKEHHOTO METOJa U BBICOKOW JOCTOBEPHOCTHU

MOJIY4aCMbIX NaHHBIX.

Pucynok 3.11 — I'paduxu deltaF 1o koppekuuu no 6a3ucHbIM 3HAYE€HH M
oocepBatopuii SPG, KLI, GLK, MHV
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Pucynok 3.12 — ba3ucHble 3Ha4eHHs 10 (CHHHE TOYKH) H MOCJIe (KpacHbIe
TPEYroJbHNUKHN) TEMIIEPATYPHOH KOPPEKLHH, 2 TAKKEe HHTEPIOJIUPOBAHHbIE
MOCYTOYHbIE 3HAYEHHSI 023MCHOI JIMHUM (3eJIeHbIe TOYKH) Il KOMIIOHEHT X, Y u Z,
3aperucTpupoBaHHbIX Ha o0cepBaTopun SPG B 2021 r.

Jns  oOecrieueHuss ONEpPaTHBHOM Mepelayd JaHHBIX C  JICHCTBYIOIIUX W
MPOEKTUPYEMBIX T€OMArHUTHBIX 00cepBaTOPUI OBLIT CO37IaH CEPBHC Tepeaadn U 00paboTKu
JaHHBIX B peajbHOM BpeMeHH. OCHOBHBIM KOMIIOHEHTOM SIBJISIETCS IPOTPAMMHO-
anmnapaTHbld KOMIUIEKC MOHUTOPHHIA M OTHPABKU JaHHBIX, KOTOPBIM yCTaHAaBIWBAaETCAd Ha
oOcepBaropun. MHpopmanus 0 COCTOSHUU HW3MEPUTENbHBIX MPUOOPOB U ONEPATUBHOCTU
nepesavyy JaHHBIX COOMpPAETCs 3TUM KOMIUIEKCOM MO JIOKATbHOW CETH 00CepBaTOpHH U

nepenaercs B AIIK MATHVYC (puc. 3.13).
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(a)

(6)
Pucynok 3.13 — Pa3zBépTbhiBaHue NPOrpaMMHO-ANNAPATHOI0 KOMILJIEKCA MOHUTOPHHIa

1 OTIIPABKH JAaHHBIX HAa o0cepBaTtopun «Mpkyrck» (IRT) (a), orobpakenne
HH(OPMALH O COCTOSIHNU NPUOOPOB B peajibHOM BpeMeHH (0)

[TocTymaronie B cucTeMy ONEpAaTUBHBIC JaHHBIE TE€OMArHUTHBIX HAOIIOICHUMA
MPOXOAAT BCE HEOOXOMMMBIE ATalbl 0OpaOOTKH CHIPHIX JAHHBIX, BKJIOYAs BBIICICHHE U
yIaJICHUEe TEXHOTEHHBIX BBIOPOCOB M CKAYKOB, TEMIIEPATYPHYIO KOPPEKIHIO, MPOIEAYPY
JOTIOJTHEHUs 0a3WCHBIMU 3HAYEHUSMH KOMIIOHEHT TI'eéOMarHUTHOro mnoss. OOpaboTaHHBIE
JAHHBIE C MUHYTHOM U CEKYHJHOW YacTOTAMHU JIHUCKPETU3AIlMUd CTAHOBSTCS TOCTYIIHBI IS
WCIIOIb30BaHMs B MPUKIAIHBIX 3a7avax ¢ 3a7epkkoil He Oonee 10 mMuuHyT. BezomacHsrii
CEpBUC JIOCTyIMa K 00paOOTaHHBIM U CHIPHIM JAHHBIM IO3BOJISET MOJIy4aTh ONEPaTUBHEIE,
PETPOCIIEKTUBHBIE JaHHBIC, a TAK)KE 3HAYCHUS MHACKCOB U MEp T€OMarHUTHOW aKTUBHOCTH,

paccuutanusie anroputmamu AITIK MATHYC.

VYcoBeplIeHCTBOBAaH pacueT Mephl aHOMAJbHOCTH 3a CYeT BbIOOpa Haumbosee
MOAXOJAIINX JUIS BBIMOJHCHUS BBIYMCICHUN pa3MEpOB OKOH, a TakkKe IMpOBeIeHa
anpo0alys HOBOI CHUCTEMBbI OMOBEIICHUS O TEOMAarHUTHBIX OYpsX MMyTEM PEeTPOCHEKTUBHOTO

COIIOCTAaBJICHUSI €€ cpabaThIBaHUIl C HM3BECTHBIMU OypsiMH B mpouuioM. Brepsbie ObL1

47



OTtuer o gesitenbHOCTU ['eodumsnueckoro meHTpa PAH 3a 2023 rop,

chOpMHPOBAaH MAaCCHUB CPEIHEMECSYHBIX M CE30HHBIX 3HAYEHUW CIIOKOWHOTO XoAa Sq 3a
Bech mepuoj 24-ro comHeuHoro mukia (2009-2020 rr.) mo gaHHBIM OOCEpBATOpU W3
pasIMYHBIX MUPOTHBIX MOsicoB (puc. 3.14). Jlanneie 3arpyxensl B AIIK MATHYC u
JOCTYIHBI JUTSI U3YYCHUS DBOJIONUU MOP(}OIOTHHM IKBUBAJICHTHONW TOKOBOW CHCTEMBI Sq

OCBEILEHHOW HOHOC(hEPHI.

Pucynok 3.14 — E:xkemecsiuHble U3MEeHEHUs S(-BapUANUM HA NMPOTSKEHUHU MOJTHOTO
COJIHEYHOT0 HuKJIa. JleBblii psin, ceepxy BHu3: THL, HER, AIA, VOS; npasslii psaa:
BOX, IRT, BMT, PET

ITo cocrosHuio Ha 1 mgekadbpst 2023 1. oOmuii 00BEM T'C€OMArHUTHBIX JaHHBIX,
noctynuBmmx B LIKII «Ananmutnueckuii neHTp reomMarHuTHbIX JaHHbIX» ['I[ PAH,

cocrasui 7,659 Thb.
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4 CTpyKTypUpOBaHHe, BHU3yaJIU3alMs, AaHAJIM3 U PacCHpPOCTPAHEHHE
reo(pusM4YeCKuX JaAHHbIX

Wndpp Tembl: FMWG-2022-0007
PeructpauunoHHbin Ne: 122080300191-3
PykoBoantens: 3amM. gnpekTopa no Hayke, 3aB. nab., r.H.c., 4.d.-M.H. b. A. [13eboes

4.1 HakomieHMe M OpraHM3alusi XpaHeHUs] JaHHBIX B MHPOBBIX LEHTpax
AaHHbIX. Paciimpenne neHTpajabHoro peno3uropusi «baspl JaHHBIX 0 HAYKaM

0 3emJjie»

B 2023 r. pabora B MupoBbix nenrpax naHueix (MILLJ]) mo comHeuHO-3eMHOI
¢usuke (C3D) u dusuke TBepaoi 3emnu (DPT3) mpoBomuiack Mo HaMpaBICHUSIM: COOP
HOBBIX JIaHHBIX, PETPOCHEKTHBHOE MOIMOJIHEHHE (OHIOB MyTEM IEPEBOAAa MCTOPHUUECKUX
JAHHBIX B DJICKTPOHHBIN BHI, (OpPMHUPOBAHUE HOBBIX 0a3 JAaHHBIX U MyONUKALUsS B CETH
Wutepuer HaOopoB u 0a3 JaHHBIX, oOOecHeYMBAIONIas BO3MOXKHOCTb CBOOOJHOTO
oOpamenust (OecriaTHO W MHOTOKpPAaTHO) K HHUM JUIS HCIOJIB30BaHUS B HAYYHBIX,
00pa3oBaTeNbHBIX U JPYTMX HEKOMMEpUECKHX Iensax. HoBble TaHHBIE, MOCTYMHUBIIHE OT
CTallMOHAPHBIX 00CepBaTOpUil, IIEHTPOB OOpaOOTKM IaHHBIX, HAYYHBIX HMHCTHTYTOB H
OTIENIbHBIX YYEHBIX, IOCIE€ TMpOLEIypbl aHalIW3a, IPOBEPKH KadyecTBa, PE3EPBHOTO
KONUPOBAHUSA U PETUCTpAllUU MyOIMKoBaluch Ha caiitax LleHTpoB.

B ML/l no costHeuHO-3eMHOM (pu3nKe pasjen caiita «['eoMarHUTHbIE BApUAILIUID)
http://www.wdcb.ru/stp/geomag/geomagnetic_variations.ru.html  nomonnen  maccuBamu
CPEAHEYACOBBIX M MHHYTHBIX 3HAUEHUN DHJIEMEHTOB T'€OMAarHUTHOIO TIOJIS JAaHHBIMU
obocepBatopuii «Kpacnas Ilaxpa» 3a 2022 1., «Maragan» 3a 20121, «ApreHTHHCKHE
octpoBay 3a 2021r. u «llaparynka» 3a 2007-2009 rr. OmnyOauKoBaHbI 3HAYEHUS
reomaruutHoro K-umuaekca 3a 2022—-2023 rr. cemu oOcepBaTOpU U 3a MPEANIECTBYIOIINE
nepuonel (1966-1972, 1982) — nBenaauatu oOcepBaTopuil. Mcropuueckue naHHBIE
MepeBEICHBI B JJICKTPOHHYIO (pOopMy M mpejicTaBlieHbl Ha caiite B nByX ¢opmatax PDF u
TXT. IIpoayensl psibl BCEX TEOMArHUTHBIX MHIEKCOB Ha OCHOBE JAHHBIX MeXITyHapOoaHON
ciyk0b1 TeoMarHuTHBIX MHACKCOB (International Service of Geomagnetic Indices — ISGI).
Ony06nukoBaHbl B CBOOOTHOM JIOCTYyIE IU(PPOBBIE M300paKEHUSI MarHUTOTPAMM YETHIPEX
oOcepBaropwuii (Tabin. 4.1).

B pasnene «MoHochepHble sIBJEHUSD» TOCIE MPOBEPKA OMyOIMKOBAHBI Ha cailTe
naHHble ctaHuu «MockBa» 3a 2023 r., conepkamme 3HaueHUs 18-Tu HOHOC(hHEpPHBIX
napaMeTpoB http://www.wdcb.ru/stp/ionosphere/ionospheric_phenomena.ru.html. B
CcBOOO/IHOM JIOCTYII€ HaxoJsATCs MOHOC(EpHble AaHHbE cTaHIMM «MoOCKBa» 3a mepuon c
2007 mo 2023 rr.
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B pasaciie «CoaHeuyHast AKTHBHOCTb H MEXKIIJIAaHECTHAasA cpeaa»

http://www.wdcb.ru/stp/solar/solar_activity.html omybnukoBan «Karamor COTHEYHBIX
BCIIBIIIIEYHBIX COOBITHI, 3aperucTpUpOBaHHBIX B JUHUM Hoy B JAByX 4acTax 3a MEpHUObI
1972-2017rr. mu 01.2018-06.2023 rr.  Karanor cocrasieH A. B. bopoBukoM u
A. A. XKnanoseim B UC3® CO PAH u nepenan B MIJI 115 XxpaHeHus U pacpoCTpaHEHUs.
[Ipomomkaercs cOop maHHBIX st (opmupoBanust «HakomuTeTbHOTO WHTEPAKTUBHOTO
KaTaJlora 3HAYMMBIX COJHEUHBIX BCHBIIIEYHBIX COOBITUH PEHTIC€HOBCKOIO  KJjacca
M1 - X > 17,5 tekymiero 25-ro coiHe4Horo 1ukiay, aprop B. H. Nmikos. /lonoaHeHb! Tekyien
uHpopManuell BCe TMPOJOIDKAIOUIMECS psAbl JaHHBIX T0 COJHEYHOW aKTUBHOCTH:
COJIHEYHBIC TIISITHA, IMOTOK paguou3IydeHHs Fio7, OaHHBIE O CMEHE MOJSIPHOCTH Ha
CEKTOPHOM T'paHHIle MEXIUIAHETHOTO MarHUTHOT'O MOJIs, TAONUIIBI COTHEYHBIX IIMKIIOB U UX

OITMCaHMUA.

Tabnuma 4.1 — [udpossie u300pakeHUss MarHUTOTpamMM, OMYOJMKOBAHHBIE B
2023 r. Ha caiite MIJ] o C3® BMmecte ¢ wuHpopmamuein o mnpubopax U 0Oa3MCHBIX
3HAYCHUSAX

oscopmaropun | KO Fom varmmorpamy | 007w M
UpkyTck IRT 1974-1978 1871 19 986
Maranan MGD 1976—1980 1141 11 833

Munck MNK 1966—-1970 1 900 20 571
Tukcu TIK 1961-1965 2 240 20 065
Bcero: 7152 72 466

B MII no ¢usuke tBepaoii 3emum B pazzaene «CeHCMOJIOTHS» €XeJEKaTHO
nyonuKyroTcss Ha  caidte  http://www.wdcb.ru/sep/seismology/seismology.ru.html B
cBOOOHOM nocTyne aaHHble «CelicMonorudeckoro OroseTeHs» u «CelcMOIoru4ecKkoro
Karajoray», nmpenoctanisieMbie EquHoit reodusnyeckoit ciyx6oit PAH. ITo aTuM nanubIM 32
2022 r. IONOJIHEHBI KATaJOr 3eMJIETPSICEHUN M KAaTaJlol MEXaHU3MOB 04aroB. J[OMOIHEHBI
naHHbiMu 32 nepuon 2016-2020 rr. W3 eXerogHuKoB [3emnempscenus Cegeproul
Eepasuu...] n [3emnempsacenuss Poccuu...] Karamorun 3eMJIETPACEHHN CEUCMHYECKUX
pernoHoB «Bocrouno-EBpomeiickas mmardopma», «Apkrukay U «llInumndepren» B
TtekctoBoM ¢opmare (B komax ASCII). Iloarotosnensl B TEKCTOBOM (opmaTe KaTalord
semuterpsicennii CeBepHoro KaBkaza, Apmenuu, AsepOaiipkaHa u ['py3unm oTIenpHO U

oObeqMHEHHBI KaTanor pernona «Kaekas» 3a mepwox 1992-2017 rr. mo AaHHBIM U3

[Bemnempacenus Cesepuoii Eépasuu...], a TakkKe KaTaJOTH 3€MIIETPACEHUH, B3pPBIBOB U
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oObenuHEeHHbIN KaTtasior permoHa «Cesepubli KaBkaz» 3a mepumon 2003-2021 rr. mo
JNaHHBIM U3 [3emnempscenus Poccuu...]. CoctaBieHo moapoOHOE onucaHue JaHHbIX. Ha
caiite MIJl mo ®T3 omnyomukoBan «Karamor 3emuerpsiceHnii OCETHHCKOTO CEKTopa
Bonbmoro Kaskaza, 1962-1922 rr.» ¢ onucanueMm u kaptoil (puc. 4.1), moAroToBICHHBIN

KOJUIEKTUBOM aBTOpOB [ Vorobieva et al., 2024].

Pucynok 4.1 — UnutepHer-crpanuna ¢ Karanorom semsierpsicenuii OCeTUHHCKOT0
cexktopa boasmoro Kaska3za, 1962—-1922 rr.
http://www.wdcb.ru/sep/seismology/Ossetia/Ossetia.ru.html

B MIJI Benercsa nocrosiHHas padora mo npoekty «CoxpaHeHHMe MCTOPHYECKHUX
AAHHBIX» — [IPEOOpPa30BaHUE B AJIEKTPOHHBIN BHUJ T€OPU3NYECKUX JaHHBIX, XPAHSALIUXCS B
doHmax Ha OymaxkHom Hocutene. IIporecc BKIIOYaeT: CKaHUpPOBaHUE OyMaXKHBIX
JIOKYMEHTOB, MOCJIEIYIOINE PEeNaKTUPOBAHUE, MPOBEPKY U KOMIBIOTEPHYIO 00pabOTKY
AJIEKTPOHHBIX IOKYMEHTOB Il MyOnIuKauuu B ceTu MHTepHeT U obecneueHus IUTEIbHOTO

xpaHenus. [Iponeccy ckaHnpoBaHUs IPEIIECTBYET TPYAOEMKasl TOATOTOBUTENbHAs paboTa
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1o cucteMaTu3anuu AaHHbIX. Beero B 2023 1. orckanupoBano u oopadoTtano 42 000 nucToB
OyMa)KHBIX JIOKyMEHTOB C reodusnueckumu ganHeiMu: (1) Kocmuueckue naHHBIE.
Mecsunbie 0030pbl € pe3yibTaTaMd HaOMIOJACHHN HMOHOCHEPHl, TE€OMAarHUTHOTO TIOJIs,
KOCMUYECKHX JIyded M CBEJCHHUSIMHU O COJHEYHOM akTUBHOCTH, 1966—-1977rr.; (2)
Exeromaukn «3emnerpsicenuss B CCCP», 1962-1991rr.; (3) CeiicMonoruueckuii

Or0JUIeTEeHb CeTH ONOpHBIX cericMuueckux cranuui CCCP, 1957-1977 rr.

B 2023 r. co3nanbl aBe 0a3bl JaHHbIX (B/) 00 ncTopUUYecKuX 3eMJleTPSCEHUsIX.
Jns BJI o ceficMoakTuBHOM pernoHe MEeHHOCKaHIUsI UCIOJIb30BAH KaTajlor 3eMJIETPSICEHUN
@®ennockanauu, co3fganneiidi I J]. [lanaceHko U OmMyONMUKOBaHHBIH B 4-X KHHXKKaXx.
OpurvHanbHble MyONUKallMd OTCKAaHUPOBAaHBI M IPEJCTABICHBI B 3JEKTPOHHOM BHUIE B
dopmare PDF. Karamor 3emumerpsicenuit 3a mepuox 1951-1985rr. w3 myOnukammii
nepesesieH BpyuHyto B gopmar Microsoft Office Excel, cBepen ¢ opurumHaioMm u 3arem
nepeBefieH B TekcToBbld ¢opmar (xkoabl ASCII). Karanor conmepxxut nmanneie o 2 024
ceficMruecKknX CcOOBITHSIX Ha TeppuTopuu ¢ koopauHaramu 54,5—-73,3°N, 0,3-39,7°E u
BKJIIOYa€T OCHOBHBIE MapaMeTpbl 3emierpsaceHuidl. OmnyOnukoBaHHas Ha caiite MIYJ] mo
OT3 B/ (puc. 4.2) Bkmiouaer: PDF-konuu opuruHagbHBIX MyONUKalUl, OOBEIWHEHHBIH
Kartajor 3emierpsaceruii B 1ByX nudpoBbix ¢popmarax XLSX u TXT, cnucok ceicMuuecKkux
CTaHIMi, omucaHue (¢opMara KaTajora, IOCTPOEHHBIE KapThl MPOCTPAHCTBEHHOTO
pacrpeneneHust SMULIEHTPOB 3EMJICTPACEHUNM W PACHOJIOKEHUSI CEMCMHUYECKUX CTAaHUHUM B

dennockanInu.

Bropas B/l «3emnerpsicenus Apkruku, 1962-1991 rr.» chopmupoBana Ha OCHOBE
cTaTeii 0 CEeUWCMHYHOCTH ApPKTUKM U KaTaJloroB 3EMIICTPSICEHHUN W3 €KEroJHUKa
[Bemnempsicenus ¢ CCCP...]. OnybnukoBanHas Ha caiite MILJ] mo ®T3 6aza maHHBIX
(puc. 4.3) BKIIIOYAET TEKCTHI cTaTell ¢ 0030pOM CEMCMUYECKONM aKTUBHOCTH B APKTHKE, a
TaKXKe KaTajor 3eMJIETPSICEHUH, NepeBeieHHbI B 3eKTpoHHbIM dopmar PDF u Bpyunyto
nepeBeneHHbId B mudpoBeie hopmarel XLSX u TXT; cnucok CeCMHUYECKHX CTaHIMH U
IIOCTPOEHHYIO KapTy C PACIOJOKEHUEM CTAaHLMW M MPOCTPAHCTBEHHBIM DPACHPENEICHUEM
nUIEeHTpoB 3emiterpsicenuii. O6e BJl mpemnazHadensl s oOecriedeHUss CBOOOIHOTO
JOCTyNa B CETH K JAHHBIM OO0 HMCTOPUYECKUX 3EMIICTPSICEHMSIX CEHCMOAKTHBHBIX 30H H
3apeructpupoBanbl B DenepanbHON choyk0e MO WHTEUIEKTyalbHOM coOcTBeHHOCTH P®D
(cBumeTenbcTBa 0 TocyaapcTBeHHOM peructpamuu b Ne 2023624373 u Ne 2023624372 ot
05.12.2023 r.).
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Pucynok 4.2 — Crpanuua caiita ML/l mo ®T3 nas B/l «3emaerpsicenust
®ennockanaum B 1951-198S rr.»
http://www.wdcb.ru/sep/seismology/Fennoscandia/FEN.ru.html

epaoii 3emun
Mockea, Poccus

Ceficuanorum > KaTanons sswnetomcerad =

SemneTpACEeHUs APKTHUKK
SEMIETPICEHHS
B P

1962 - 1991 mm.

& Lehtuoioriy B exerogHurax "3emnerpAcedus 8 CCCP e 1962 _. 1991 roay”, wagasHeix nog peaarumen & CEHMSI
@ Tpasuverpnn H.E.KoHzopcxor  Ap. B wagaTenscTae "Hayka" ¢ 1964 1. no 1997 . [1], cogepxarca JIHJQ‘::ILPH 4
+ Tenaosoii motox WHCTDY W i LaHHEIE 0 PRCEHIAX, NPOMSOLLIBAWINY HE e

s MarnaTaste wistepenns TeppUTOpd CCCP (M B NDUIPAHUYHLLX PaloHax). .

3 Llensio nyGnuealnm exerofnkos Guino o5obLeHre Habn:oneHuit CETH CTaUMOHAPHBIX

Apxeo- i naTeoMarHeTHIM CceACMUMECHX CTaHLMA CCCP ANA M3YYEHUA CEHCMUIHOCTI M CERCMIHYECKON0 pekima E‘ PACEHMS
; Tepputopun CCCP. 2

KamOulii BeINYCK SHEr0IHIAKA BIIOYAET CTATLH, NOCEALEHHEIE ONMCEHMID 3EMNETPACEHHA 7
OCHOBHBIX CMCMOaKTHEHLIX 30H CCCP, 1 kpaTky:o 0Gofiaryi CTaTeo o Haubonee “M'Ilf‘\ I(';'

CEHUS
CHMBHBIX 3EMNETPRCEHIAX HA BCEi TeppuTopiH CCCP (c M=41%) 7

CF

LN\ Kawaoi CeHCMOaKTUBHOR 30Hb! B CTATLAX NPUBEAEHLL

«  KpaTkuii 0520p CeMCMUUBCKOR GKTUBHOCTH 38 TOf C BKMHOUBHHEM KapT 3MULEHTPOR U

MaKPOCEACMUMECKHY [aHHGIX,

« KaTanor 3emneTpACSHWIA, COCTARNEHHLIA N0 (DopMe ATNACE seMneTpRCceHU 8 CCCP [2]

[INA KaWa0r0 3EMNETPACEHNA YXa3aHE! BPEMA BO3HMKHOBEHHA (CPBAHEE FPMHBMYCKDE),

ApkTHka - AHTApETHEA KOOPAMHATS SMALEHTDA, TTYBUKa OUara, KTACE TOUHOCTY ONPEJEneHIA 3MULIBHTDE,
MarHITY[]3 M JHEPrETMYECKH Knacc.

TeoduzHYecKEe NaHERE
Ha ocHoBe cTaTel M3 eMerOgHUKOE 0 CORCMUYHOCTH ApETukM (1962-1974, 1983-1991 1) u
UyKOTKW 1 ADETMUSCKOrD GacceliHa (1975-1982 rr) u CONyTCTRYLLWY KaTanores
ctpopmnpoBaHa 0asa JaHHbIX 0 3eMNeTPACEHMAX ADKTHEM 38 nepvog c 1962 no 1991 .

£833 JaHHbIX 0 3eMNETPACERNAX ADKTHKN BEIHYEET.

1. TexCTal CTATEI 1t KETANOMA 3EMIETPACEHNI, NepeseeHHye B hopmar PDF W cofpaHHsie B daiinsl, oXEaTHEaWMe 5-NeTHIE
nepiuodsl. B exerogHukax 1962-1964 rm HET 0TASNbHLIX CTATER 0 CENCMUYHOCTY ADETUEM. B §a3y AGHHLIX BENHOUEHS! COGLITHA B ADKTHKE
38 3TW NOAbl, NPHBEAEHHEIE 8 pasnene "CiNbHbIe 3eMAETPACEHUR Ha TeppuTopini CCCP”. CTateA  kaTanor 3a 1990-1991 m.
onyGnukoBaHs B [31

1962 - 1964  1965- 1969  1970-1974  1975-1979  1980-1934  1935-198%  1990- 1991

MIIT mo cotHeTHO-3eMEOIT
hmnke

2. Karanor 2eMneTpRceduid 3a nepuog 1962-1991 Im. 2 2NeKTPOHHOM BMge B AByx dopmMaTax
Excel u TXT (ASCII)
3. OnucaHie Gopnara u ocoGeHHOCTER KaTanora.
4. KapTa pacnonomeHnA 3NMLESHTPOS 38MNETPACEHMI 1 COMCMUYECKIX CTaHLMA B AprTUre (puc. 1),

5. CrIMCOK CEMCMUYECKIAX CTaHUMA.

Pucynok 4.3 — Crpanuna caiira aisa B/l «3emierpsicenuss Apktuku, 1962-1991 rr.»
http://www.wdcb.ru/sep/seismology/Arctic/Arctic.ru.html
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B 2023 r. HOBbIe MH(pOPMAIMOHHBIE PECYPCHhl pa3MEIICHBl Ha CaliTe «APKTHKA —
AnTapkruka. 'eopusndeckne AaHHbIE)
http://www.wdcb.ru/arctic_antarctic/index.ru.html. Coznan HOBBII paznen
«ApkTuka. CBoiicTBa JuTOocdepbl», Iie pa3MelleHbl KapThl pacrpenesieHus U3ruOHON
KECTKOCTH U APGEKTUBHON yIpyrod MOIIHOCTA JHUTOC(Eepbl APKTUYECKOH 30HBI
Poccuiickoit @enepannu (puc. 4.4) 1 HaOOPBI JAHHBIX, UCIIOIB30BAHHBIC JJISI TIOCTPOCHUS

kapT. ABropsl: P. B. Cunopos u M. K. KabaH.

Pucynok 4.4 — KapTbl u3ru6Hoii :xecTkoctH (a), 3pdpeKTUBHOI ynpyroi MomHocTHu (0)
Jurocdepsl 1151 ApKTHYecKOi 30HbI Poccuiickoii @enepanuu v geTajibHas KapTa
3¢ peKTHBHOI YyIIPYroil MOIHOCTH € MPOCTPAHCTBEHHBIM pa3pemieHuemM 10x10 km ais
ceBepo-BOCTOYHON EBpasuu (B)
http://www.wdcb.ru/arctic_antarctic/arctic_rigidity.ru.html

B pasznene «AHTapkTuka. I'eomarHuTHble JaHHBIe» pasmemieHa b/
«PernonanpHpie reomaruuTHble Y HU uHAeKch! Ui CONpsKEHHBIX 00acTel B AHTapKTHIe
u I'pennangun», coznannas O. B. KossipeBoit 1 B. A. IIununenko. Ha crtpanuie caiita
IIPUBEJECHBL: ONHMCAHUE METOJA IOCTPOEHUS PErMOHAIBHOrO BOJIHOBOro YHY-nmHnekca;

CIHUCOK BBIOPAHHBIX COINPSKEHHBIX CTaHIUMN B AHTapktuge u [peHnmanauu; npumep
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ucnons3oBanus Y HY-unnekcos; onucanue bJl; maccubl YHY-uHACKCOB JU1si CEBEPHOTO U

F0YKHOTO MOTyIIapuii 1 MarHuTorpammsl s nepuona 2002—-2019 rr.

B pazzaene «Apkruka. CeilicMoJiOrH4ecKHe TaHHbIE)» Oy OJIMKOBAHBI:
«Karanor 3emnerpsiceHuii  3amafHOrO  ceKropa ApkKTudeckod 30HBI  Poccuiickoit
@enepaunn» u «Karamor 3zemuerpscenuit xpedroB [Makkens m KuumoBuua, a Taxke
apxunenara IlInun6epren». Karanorn noarorosnensl rpynmnoi aBropos [Vorobieva et al.,
2023a, 2023b]. B 2023 1. aBTOpamu mpoBeAcHa paboTa Mo OOBEAMHEHHIO ITHX IBYX
KaTaJIOTOB C KaTaJlOrOM 3€MJIETPSICEHUI [UIsl BOCTOYHOIO CEeKTopa ApPKTHUYECKOH 30HBI PO
[Gvishiani et al., 2022], onmyOonukoBaHHBIM B ceTd B 2022 r. O0beIUHEHHBIN KaTaJIOT TAKKe

omyOJIMKOBaH B 3TOM pazzene (puc. 4.5).

Pucynok 4.5 — Kapra 3nuneHTpoB 3eMieTpsiceHUil 00beJHHEHHOI0 KaTajiora
3eMileTpsiceHuii ApkTuuyeckoil 30Hb1 Poccuiickoii @enepanun (BKJI04Yasi XpedThI
l'akkens u KuunoBuua, a tak:ke apxunesar Hnunéepren) 3a nepuon 1962-2022 rr.
http://www.wdcb.ru/arctic_antarctic/arctic_seism_4.ru.html

B 2023 r. obOnoBienwsl rmaBHble crpaHuilbl caiitop MIJJ mo C3® u mo T3 Ha
PYCCKOM M aHTJIMUCKOM si3bikax. CrenaHa HOBas penakiusi crpanuil] pasziena «CoiHeuHas
AKTUBHOCTh M MEXKIUIAaHETHAs Cpela» Ha PYCCKOM S3bIKe, HOBas PENAKIUs CTPaHHI
«CelcMONIOrHYecKre JaHHbIe», OTHOCSIIMXCA K KaTajoraM 3eMJICTPSICEHUN, U MHOTHX

CTPaHMI] TEMAaTHYECKOTO caiiTa « ApKTHKA — AHTapKTHKa. [ 'eopn3nueckne TaHHbICY.

B TILPAH c¢ 2014r. pnelictByer mnpoekT «ba3a paHHBIX 1O HaykaMm o

3emuie» / «Earth Science DataBase» (ESDB) no co3naHuio COBpEMEHHOH CHCTEMBI
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perucrpanuu, MyOJUKalMd M LUTUPOBAHUS TeO(DU3MUYECKUX J[JaHHBIX C MPHUCBOCHUEM
udposoro mueHtudpukaropa oobekra DOI uwepe3 arentctBo Crossref. Co3maBaemast b/l
MPEOCTABIAET BO3MOXKHOCTh I LIUTHUPOBAHUS AaHHBIX, ucnoib3ys DOI. Bxmrouenue
naaabX ¢ DOI B pasnuyHble MHICKCHBIE CHCTEMBI BAXKHO /ISl MOBBIMIEHUS (D (PEeKTUBHOCTH
UCIOJIb30BAHUS JAHHBIX, PAa3BUTUSA KyJIbTYpbl IUTHPOBAHUS JAHHBIX, IOBBIIIAET
3aMHTEPECOBAHHOCTh 00CEpBATOPU B Ka4eCTBE MPOM3BOJUMBIX JAHHBIX M Tepeaade Ux B
MIIJI. B 2023 r. moaroroBinensl omnucanus B cranmapre Crossref XML-cxembl u
ocymectBieHa peructparus B Crossref nByx HaOOpoB MaHHBIX M JAEBITH 0a3 JaHHBIX,
KOTOpBIC OIMyOIUuKOBaHBI B «ba3e maHHBIX MO HaykaM o 3emuie». CTpaHUIBI OTKIUKA JJIs
3aperuCTPUPOBAHHBIX HA0OpOB U 0a3 MaHHBIX JOCTYMHBI Ha BeO-caiite LleHTpambHOTrO

penosutopust ESDB https://esdb.wdcb.ru/.

4.2. UnTepakTHBHBIC cheprUecKre BU3YATU3alUU

WnrepaktuBHas chepudeckas Buzyanuszanus (MCB) gaHHbIX, OMy4uBIIas HIIUPOKOE
MIPUMEHEHUE B cUCTeMax WHTEPAaKTUBHON 00paboTku MIPOCTPAHCTBEHHO-
KOOPJAMHUPOBAHHBIX JAHHBIX C Teorpaduyeckoil NpUBS3KON (TeonpocTpaHCTBEHHBIX
JIAHHBIX) TOCPEACTBOM pa3sHO()OPMATHBIX TMIEprio0ycoB [boapwunos, 3axaposa, 2022],
TaKXKe Ha3bIBaeMBIX IU(PPOBBIMHU TII00ycaMu, o0ecreunBaeT TpPEXMEpHOE, aHUMAIMOHHOE,
MyJIbTUMEANMHOE TIPECTaBICHNE TeOMPOCTPAHCTBA, a TaKxke UHTepdeiichl A 06paboTku
BU3YaJIN3UPYEMBIX JaHHBIX.

B 2023 r. mpoBemeHbl paboThl Ha 0a3e ammapaTHO-NPOTPAMMHOTO KOMILIEKCa
«ORBUSy», mnpencraBisomero -SK3eMIUIIp Turepriodyca TakTWiIbHOro Qopmara.
BoinonHeHsl UccleoBaHWE M yCOBEPIICHCTBOBAHWE TEXHOJOTUN peanu3aliil CHUCTEMbI
obpatHoi mpoeknuu Ha chepuueckuii skpan (COII CD); KOHKPETH3UPOBAH aJITOPUTM
agantanmu gaHHbIX mon MCB Ha mpuMmepe co3gaHusi HOBOTO TEMAaTHYECKOro OJIoKa,
MpeUIo’KEeHa ONTUMH3AIM K MPOrPaMMHBIM MeXaHH3MaM OOpaOOTKH JaHHBIX U METOJaM

€CTECTBCHHOI'O BSaHMOﬂeﬁCTBHﬂ.

4.2.1 Pazpa0oTka TeXHOJIOTMH peaju3alM¥ CHCTeMbl O0pPAaTHOH NPOEKIHMH HAa

cepuyecknii Ikpan

Onrtumuzanusa u moaepauzanus komnoneHtoB COIl C3, yto, B ciiyuae « ORBUSY,
MIPEJICTaBJICHbI IPOEKTOPOM, OOBEKTUBOM, CHEPUUECKUM MPOEKIIMOHHBIM 3KPAaHOM U 06a30-
noctaMeHToM (puc. 4.6), 0Ka3bIBa€T HEMOCPEACTBEHHOE BIIMSHUE HA HUTOrOBOE KayeCTBO

BU3YyaJIN3alUU.
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Pucynok 4.6 — CtpykrypHas cxema komiuiekca «ORBUS»: npoekrop (1), 00bexTHB
(2), chepuyecknii npoeKUMOHHBbIH 3KpaH (3), 0a3a-mocramenT (4), komubiotep (5),
cencopHas (6) u KK (7) nanesn, nporpammuoe odecnedenue (8)

Coepuyecknii npoekuMOHHbIH JKpaH. [lo pa3paboTaHHOW TEXHOJIOTHUH,
ONMCAaHHON HMKE, CIPOEKTUPOBAHO U  M3rOTOBJIEHO HECKOJIbKO oOpasuoB CD,

MPEACTABIISIIONINX COOOM TBEPIOTEIbHBIN MOJIBIN HIap U3 aKpUIIOBOro nojaumepa (puc. 4.7).

Pucynok 4.7 — 3D mozean CI

B3ameHn ucnons3yemoil paHee peakod U JOPOroCTOSIIEN AKCHOPTHOW TEXHOJOTHU
POTAllMOHHOTO JINThS MpeJlaraeTcs METOJ BbIIyBaHUS Moiycdep U3 JIMCTOB akpwia C UX
MOCJIENYIONIEH CKICHKOW M TMECKOCTpYHHON 00paOOTKOW BHYTPEHHEW IMOBEPXHOCTH IS
MOBBIIIEHUS] BHU3YalIbHBIX KauecTB oOpaTHoro mnpoenupoBanus. [loGounsiM 3 dexkrom
TEXHOJOTUHU SBJISETCS BUAMMBIN IIOB, KOTOPBIM, OJHAKO, NPEIOKEHO HCIOIHUTD
BEPTUKAIBHO (IO BUPTYaJIbHOMY MeEpHIMaHy), 4YTOObl OH ObUI BHUIUM TOJBKO IpHU

OTIpe/IeTICHHBIX paKypcax.

BaxkHoe 3HaueHHe HMMeET CIoco0 O6pa6OTKI/I IIBa CKJICHKH. C‘)KCHCpI/IMeHTaJ'IBHBIM
crocoooM INOKAa3aHO, 4YTO aKKypaTHasd KOHTAKTHas CKIIeHiKka 0e3 JIOMIOJTHUTEIIBHOMU

HUTH(OBKH U TIOJIMPOBKH I1BA 3aMETHO CHIDKAET €ro BUAUMOCTS (puc. 4.8).
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Pucynok 4.8 — C3 ¢ enBa pa3jin4uMbIM (CJieBa) U IBHO BUIMMBbIM (CIIPaBa) MIBOM.
B 060ux ciayqasix HACTpOiKH 000pPY10BAHUS HAEHTHYHbBI
«pbIOUIi 1J1a3» U MeTo] 00paTHOI mpoeknuu. COBMECTHO C POCCHICKUMH MapTHEPAMH
paspabaThiBaeTcs TEXHOJNOTHsS aganTupoBaHus noj CO o0beKTHBa THUIMA «PBIOUMN Tia3y,
W3HAYAIbHO TPEIHA3HAYCHHOTO [UIs KYMOJbHOW mpoekuud. HecmoTps HaA TO, dYTO
OOBEKTUBHI JIJIs1 KYTTOJIBHOM MTPOSKIIMUA B OOBEKTHBBI JUIsl 00paTHOTO MpoenupoBanus Ha CO
obecrieuynBalOT pa3BepTKy wu3o0pakeHuss Ha 180° (puc. 4.9) cxoxum o0pa3om, OHHU
pa3ianyarTCs MO paclpeieIeHUI0 CBETOBOIO MOTOKA HAa MPOCIUPYEMYIO0 TOBEPXHOCTh: IS
JOCTHKCHHSI PABHOMEPHOU SIPKOCTH M300pa)KEHUS ISl KyTMOJIBHOW MPOSKIIMH HEOOXO0 MO
ocnabieHne MEeHTPAIBHOIO Jy4Ya M YCWJICHHE IO Mepe MPUOIMKEHHS K KpaeBbIM, IS
chepuuecKoro 3KpaHa — HHBEPCUBHO. Takum 00pa3om, MpU HCIIOTH30BAaHUH OOBEKTHBA IS
KyIOJIbHOM MpoeKuu Juisi odpaTHOro npoeurpoBanus Ha CO HepaBHOMEPHOCTh Haunbouee

SABHO IIPOABJIACTCA IIPH MaJjon APKOCTU IMPOCKTOPa COBMECTHO C YBCIIMYCHUCM AHAMETpPa
Co.

PucyHnok 4.9 — IIpeiomjieHHe cBeTa yepe3 BOAHYIO IV1a/lb JIEJKUT B OCHOBE NPUHIUNIA
AeiicTBUS 00bEKTHBA THIA «PHIOHI r/1a3»
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B kauecTBe anbTepHATHBBI OMUCAHHBIA MPUHIMIT pabOThl 00BEKTHBA [Tl KYTIOJIBHON
npoekuu B cBsizke co CD Moxer OBITh HUBEIMPOBAH TPAJUMEHTHOH 00paboTKOI
BHYTpeHHeH noBepxHoctu CD, Korja JaBJICHHE MECKOCTPYHHON 00paOOTKH CHUXKACTCS OT
I0’)KHOTO K CEBEPHOMY BHUPTYaJIbHOMY IOJIOCY IPONOPLUOHAIBHO 3aKOHY pacIpelesieHus

APKOCTHU, B COBOKYITHOCTH OIIPEACTIACMOMY OO0OBLEKTUBOM H ITPOCKTOPOM.

ba3za-nocramenTt. [{na 0Oa3bl-mocTamMeHTa, NPEJAHA3HAYCHHOTO IS MOHTa)Xa
KOMITOHEHTOB 1-3 u 5, a TakkKe COKPBHITHS BCEX HHKEHEPHO-TEXHOJOTUUYECKUX Y3JIOB

KOMHJ’ICKC&, pa3pa60TaHa HOBAas KOHCTPYKIM:, OTBEYAroas CJICAyOInuM Tpe60BaHI/I$IMI

— YHHUBEPCAIbHOCTh [0 OTHOIIEHUIO K YMEPEHHOW BapUaTUBHOCTH TrabapuTOB U
TEXHOJIOTUYECKUX OCOOCHHOCTEH BCTPaNBAaEMBIX 3JIEMEHTOB, IPOYHOCTH KOHCTPYKITUH;
— ObIcTpas cOopka-pa3zdbopka U TpaHCTIOPTAOETHHOCTD;
— CHIDKEHHE CPOKOB U CIIO)KHOCTH TPOU3BOJCTBA B PO, HU3Kast CTOMMOCTH padoT.
Ha ocHOBe BBbIlIEyKa3aHHBIX TPeOOBAHUM MPOBEAECHBI PACUEThl, YUHUTHIBAOLIHE
yCpeaHEHHbIE 3HAaYEHUsI Macco-radbapuToB npoektopoB U CO (d = 1 M) u onTUMHU3UpYIOLIKE
COCTaB KOHCTpyKIMH: Oanku «OcHOBHas», «Beprukanb», «['opu3oHTanmby; Moika s

KOMIIBIOTECPA; KOJIECa CTOII-CUCTCMBI; ChbEMHas KpPBIIIKA.

Jlyis Bcex 3JIEMEHTOB HCIIONIB3YETCs €AMHOE Pe3b00BOE COSMMHEHHE, COBIAIAOIIEEe
co crangapToMm kpemnexa npoektopoB VESA (Video Electronics Standards Association), ¢
[ENTBI0 B3aMMO3aMEHSIEMOCTH KPETEe)KHBIX HM3JICNUNA U YCKOPEHHUS MOHTa)XXa KOHCTPYKIIHU.
Pa3zpaGoranHasi KOHCTPYKIMs JieTKa M pa30OpHa B OTJIMYME OT BCEX pPaHee CO3AaHHBIX
peanu3zauuii. ONIMOHAIBHO MOXET OBITh NpPOM3BEACHA OOJIMIIOBKA KOHCTPYKLIHHU

aKPHUJIOBBIMHU JIMCTAMU WM MaTepuanamu apyroro tumna (puc. 4.10).

Pucynok 4.10 — 3D mopnennb 0a3bl-nocTaMeHTa, 00 IMII0BKA MAPKHPOBaHA
(¢proseToBHIM HBETOM
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IIporpaMMHasi KOppeKTHPOBKa H300pakeHus. l3o0paxxeHue, mogaBaeMoe Ha
IIPOCKTOP, BBINOJHEHO B CIENUAJIBHOM a3UMYyTaJIbHOM IIpoekuuu. B  3aBepiieHue
paseépteiBanmst COIT CD Ttpebyercs moHACTpolKa H300paKEeHHUS, YTO MPEyCMaTPUBACTCS B
10 «ORBUS» mnapamerpamu, onucanHbiMu Huxke. I[lapamerp SPHERE TEX SCALE
KOPPEKTUPYeT KOI(PPHUIIMEHT MacTaOMpOBaHUSs, BEIBOJAUMOIO IMPOEKTOPOM HM300pakeHHS,
KOMIIEHCUPYIOIIETO Pa3HUIy MEXKJIy BEPTUKAIbHBIMH YPOBHSIMHU HIDKHUX T'PAaHHUII
IJI0CKOCTH mpoenupoBanus U CO (coBmaaaer ¢ BepXHEH I'paHUled O0CaJOYHOTO KOJIBIA).
Koaddunuent npunnmaer crneayromme 3aadeHus: 1,0 — B ciiydae coBMajeHus ypOBHEH; OT
0,9 no 0,(9) — perynupyercsi B ciiy4dae pacrnojoxxkeHus: oobektrBa Hke (puc. 4.11 crneBa) Bo
n30ekaHle YaCTUYHOTO MPOCLUPOBAHMS M300pakeHUs] BO BHYTPb 0a3bl-IOCTAMEHTA, YTO
MPUBOAUT K HEBO3MOXXHOCTH OTOOpa)XEHHsI HIDKHEH IMPHITONSAPHON 00JacTH, a TakkKe K
UCKQ)KEHUSIM B OCTAJIBHBIX OOJAacTsAX. XOTA yMEHbLIEHHE KO3(pPHUIHEHTa HUBEIUPYET
ONMCAaHHBI HENOCTAaTOK, OJHAKO TMPHBOAUT K MPONOPIHOHAIFHOMY  CHIDKEHHIO
s dexTuBHON 006IaCTH M300paKEHUs, TOITOMY JHAMa30H OrpaHUYeH cCHU3y 3HaueHueMm 0,9,

T. €. momnpaska He 6onee 10% (puc. 4.11, cpasa).

Pucynok 4.11 — KomneHncanusi pa3Huibl BEpTHKAIbHBIX YPOBHEH HUKHUX I'PAHUIL
miockocTu npoeunposanusa u CJ ¢ nomompio napamerpa SPHERE TEX SCALE

ITo ymomyanuio u3zoOpaxkeHne (OPMHUPYETCS TaK, YTO MapajuleiH MpPeICTaBICHbI
KOHIICHTPUYECKUMH OKPYKHOCTSIMH C LEHTpPOM B mnomroce 90° ¢. ml.; COOTBETCTBEHHO,
OKPY>KHOCTb C MAaKCUMaJIbHBIM paJUyCcOM, PpPaBHBIM IOJOBHHE IIMPUHBI TEKCTYPBHI,
cootBercTBYeT 90° 10. 1. (puc. 4.12, cripaBa). KoopauHaThl TEKCTENEH, COOTBETCTBYIOIINUX
JUHUAM JPYTUX LIIUPOT, ONPEAEISAIOTCA UCXOA U3 ONTHYECKOTO 3aKOHA, PEAIN30BAHHOTO B
oObexTuBe «pbiOuil ria3y». [lapamerp LENSE PROJ ompenensier kiaccuueckue ciaydyau

MPOEKIIMOHHOTO 0TOOpaXkeHHs: «0» — SKBUJIUCTAHTHOIO (MpocTeHInii cinyvail — TuHelHast
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3aBUCUMOCTh ILUPOTA-paguyc), ¢ = gt; «1» — crepeorpadpuueckoro, ¢ = 2arctg(t) ;

«2» — oprorpagpuueckoro, @ = arcsin(t) (mo ymonuaHuio); «3» — a3UMyTaJIbHOTO,

Q= Zarcsin(\/z—E t). Ilpu sTom t € [—1;1] 3amaeT OTHOCHTENBHYIO KOOPJUHATY TEKCTYPHI,

[10/1aBa€MOM Ha BXOJl IIPOEKTOPa, ( COOTBETCTBYET YIy OTKJIOHEHHS OT IIEHTPaJIbHON OCU

00BEKTHBA.

Opnako B peanmbHocTH cOopka COIICD He Bcerma cTporo COOTBETCTBYET
0003HAUYEHHBIM MaTEeMAaTUYECKUM MOJENsM, IMOTOMY Kak BcTpeudaercssi HepaBeHCTBO 180°
yria pa3BepTKU NPOEKIHH W APYrue WHIAMBHyaJbHBIE OCOOCHHOCTH OOBEKTHBA, (OPMBI
9KpaHa B BHJE c(epHUYecKUX CErMEHTOB U T.. Bce 3To TpeOyeT AOMOJHUTENbHBIX
UCK)KEHUI M300pa’keHMsI, KOTOpPbIe NMEPMAHEHTHBI JUIl KOHKPETHOTO KOMIUIEKCA U MOTYT
ObITh CKOPPEKTUPOBAHbI MOCPEACTBOM HCIOJIb30BAaHUS IMOJIMHOMHUAIBHBIX 3aBUCUMOCTEH
(puc. 4.12 cnesa): mapamerp CORR_TYPE 3amaer Bua koppektupyromeit ynkmun (0 —
cunycounaipHasi, 1 — 6e3 koppekumm, 2 — creneHHas), a CORR COEF - moka3zarens

CTENEHH KOPPEKTUPYIOLEeH QpyHKIUH.

Pucynok 4.12 — Koppexkruposka oprorpapudeckoii npoexkuuu (LENSE_PROJ =2) ¢
NOMOIIBIO MOJTMHOMHUATbHON 3aBUCMMOCTH, OIIpe/iesiseMoii mapaMeTpaMu
CORR_TYPE u CORR_COEF

4.2.2 Co3nanue W aJanTaimus JAAHHBIX I0J HMHTEPAKTUBHYIO cdepuiecKyro

BU3yaJIn3alluIO

Cnaiin ICB — 5TO COBOKYNMHOCTHh JaHHBIX HHU(PPOBOM MOJAEIH IIJIAaHETApPHOTO
SIBJICHUSI WJIM TIPOLIecca, OJHOBPEMEHHO U COIVIACOBAHHO BHU3YaJIU3UPYEMBIX MOCPEICTBOM

TPEX BUJICOYCTPOMCTB:
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— mpoekropa B coctae COIlI CO nmns BeiBoma kapThl chepudeckoro ¢opmara (obOpasza
IJJAHETHOTO 111apa);
— CEHCOpPHOW maHenu Juid BbIBoJa rIpaduueckoro  uHTepdelica  yrnpaBieHUS
MHTEPAaKTUBHOUN BU3yalIU3aLlUCH;
— XK-nanenu /yig BbIBO/Ia MILTIOCTPUPOBAHHBIX CIPABOYHBIX MaTEpPUATIOB.
Co3manue HOBOrO TeMaTH4yecKoro Onoka (Tpynmbl CIAiIoB) OIpenesieHO B

CIIEIYIONIUN aNTOPUTM pabOTHI:

. mouck u wu3ydyeHue UHGOPMAIMOHHBIX MCTOYHMKOB Ha TPEIMET aKTyaJlbHOM,
WHTEPECHOU M MOAXOIAICH 110 opMaTy IpeCTaBICHHUs HHPOpMaIIHH;

2. co3maHue JOTHYECKON CTPYKTYpPHI paszena (Mpyu HeoOX0AMMOCTH MHOTOYPOBHEBOM );

3. MOWCK MarepuajoB W/HWiIu pedepeHcoB Ul CO3MaHMs claiina (kKapra, ONHCaHUE,
WJLTIOCTpanuu, HHporpadrka, UKOHKH, TIOJIIHCH);

4. oOpaboTka rpauueckoro KOHTEHTa (CIOXHOCTh M CYyTh padOT 3aBUCUT OT TUNA H
Ka4ecTBa BXOJISAIIUX JIAHHBIX ),

5. cbopka cmaiinos B ¢popmarte I10;

6. BaJMIAIMS, BEIYUTKA W, TP HEOOXOIMMOCTH, UTEPATUBHAS KOPPEKTUPOBKA CIIAIIOB.

[TpunoxxeHueM pe3ynbTaTa pabOT SBISIETCS JEKIMOHHOE WM CaMOCTOSTENBHOE
M3YYCHHE, MMOCKOJIBKY BCS HEOOXOJMMas COMPOBOAMUTEIbHAS WH(POPMAIUS WHTEPAKTHBHO
aBTOMAaTHYECKH OTOOpakaeTcs B XOJA€ JEMOHCTpAallMM, a HaBUTAlMs IO claigam u

YHOpaBJICHUC UMU ABJIAIOTCA MHTYUTHBHO ITOHATHBIMU.

Ha cerognsimauii neHp BeayTcs pabOThI MO COMPSDKEHHIO CO3/aHHOW KOJUICKITHH
cnaiinoB  «baza coepuueckux Busyanuzanuit: ActpoHoMusi (miaaHetrsl ConHEYHOMH
CUCTEMBbI)» (CBHJAETENbCTBO O rocyiapcTBeHHoM peructpauuu bJ[ Ne 2023622993 ot
30.08.2023) ¢ HOBBIM TEMAaTUYECKUM DPA3JAEIOM, IJ€ BU3YyaTU3UPYIOTCS (HOTOM300paKeHUs
Haumbosee M3BECTHBIX CIYTHUKOB IIJIAHET M JPYrMX AacTPOHOMHUYECKHX Te€J, a TakKkke

CUCTCMATHU3UPOBAHBI JAHHBIC 110 HUM.

B Texymem coctosHuM pasgen obOpasyioT 29 cnaiiioB, pacrpenenéHHbBIX Mo 8
HOJArpyNnIaM B COOTBETCTBUM C IPHHAUICKHOCTBIO K IIJJAHETE JIMOO CKOIUIEHUIO
actpoHomuyeckux  ten  (puc. 4.13). Kaxmomy cmaiiny HWCB  cooTBeTcTBYIOT
MHIUBUIYyalbHbIE 3ar0JI0BOK (KpaTKUW U paclIMPEHHBIH (aHUMAI[MOHHBIN B psijie CIy4aeB)),
KapTa, MKOHKAa, HH(OJEreHaa O BHYTPEHHEM CTPOCHMM aCTPOHOMHUYECKOIO Tela |
WUTIOCTPUPOBAHHbBIE  CIIPAaBOYHbIE MaTepHalbl 1O ero (U3MYEeCKuM MapaMmerpam,

BBIBOJIMMBIEC HAa COOTBETCTBYIOIIIME BUCOYCTpOiicTBa (puc. 4.14).
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Pucynok 4.13 — [Ipumep npeacraBiieHds TEMATHYECKOI0 pa3jiesia noja padouum
Ha3BaHMeM «ba3a cdepuyeckux Busyanusanuii: ACTpOHOMHS (CIIyTHUKH IVIaHET U
Apyrue HeGecHbIe TeJIa)»

Pucynok 4.14 — IIpumep Bu3yaJuM3anum ciaaiaa «JHuenan, cmyTHUK CarypHay.
N300paxenus neperarTcss HA COOTBETCTBYIOIME BH/IE0YCTPOIicTBAa: MPOEKTOP B
cocraBe COII CD (caeBa cHu3y), ceHcopHasi maHes b (ciieBa cBepxy) u KK nanenb

(cmpasa)

4.2.3 PazButue cemeiicta nporpamm «ORBUS»

Jnst pacmimpeHus BO3MOXKHOCTEH HHTEPAaKTUBHON paboThl co cnaiinamu MCB, B
nponovkenne pazButus 110 «ORBUS» Bemymiena Bepcus 3.1 (CBHIETENBCTBO O
rocy/IapCTBEHHOM peructpauuu nporpammsl st 9BM Ne 2023669257 or 12.09.2023),
o0ecrieunBaroIias BBINOJIHEHUE M UCIOJIb30BaHUE pe3ylbTaTa BbluMciaeHuil Python-
ckpunToB. Takue ckpunTbl MoauGuIUpyroT (aiinsl B/l, penakTupys B peaJbHOM BpPeMEHH
XML-noniss  onucaHusi clailia, B TOM YHCJIE€ CJIOM PAcTPOBBIX JAHHBIX M  CIIOU
Kaprorpaguueckux 3HAKOB (Haamucel, MKOHOK). B 3aBUCHMOCTH OT CIeHapus
BU3yaJM3allMd CKPUNT MOMKET BBINOJNHATHCA KaK €IUHOpa3oBO (MpU  3aIrycke

BI/I3yaJ'II/I3aI_II/II/I), TaK 1 B TUKJIC aHUMalluu.
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Jns peanuzanMy  (QyHKLIMOHANA I0JIb30BAaTENIbLCKOrO0 HHTepdelica MocpencTBoM
B3aumogeiicteuss co CO mpomomkaercs passutue [I0 «ORBUS Sensor» (akTyanpHoe
CBHUJIETEIILCTBO O TOCYJIApPCTBEHHOM peructpanuu nporpammsel s 9BM Ne 2021668672 ot
18 HostOpst 2021 1.). lnst ero pa®oThl MCHONB3YETCsl yCTAaHOBJICHHAs BOMU3UM OOBEKTHBA

HK-xamepa c yriom pa3éptku 180° u moacBeTkoit (puc. 4.15).

Pucynok 4.15 — ®@ororpapus UK-kamepsl ¢ moacBeTKOM (cjIeBa) H cXxeMa MecTa eé
pacnosoxxkenue (cnpasa)

C wuenpl0 pacno3HaBaHUS JKECTOB M HaxkaTuh wuzobpaxkenue c WK-kameps

nperepreBaeT 00paboTKy MO CIEAYIOIIEMY aIrOPUTMY:

1. ITpu 3amycke B cucteme coxpansiercst pehepeHCHbIH CHUMOK (puc. 4.16).

Pucynok 4.16 — PepepeHcHbIil CHUMOK

2. Bce panpHEWIIME CHUMKM CPaBHUBAIOTCS C pPEeQEpEeHCHBIM Ui TOTyYSHHS

pa3HOCTHOM KapTuHbI (puc. 4.17) u nmpoBeieHUs: TOPOroBoi 06pabOTKH.

3.In1 monydeHHOro OMHAPHOTO U300paKeHHs MPOU3BOAUTCS  KOHTYpHas
ob6paboTtka. KoHTYypsl GUABTPYIOTCS MO CIEAYIONAM COOTHOIICHUSIM: TUIOMIA/h, TIEPUMETD,
OrPaHUYMBAIOLINNA MPSAMOYTOJIBHUK. Tak OTOpachIBAIOTCS CIMIIKOM OOJbIINE KOHTYPBI,
MOJIy4EeHHbIEe, HallpuMep, Korjaa mojb3oBarenb 3azeBaer CO muedom (puc. 4.18, 6); nubo

CJIMIIKOM MaJIbIC KOHTYPBI ((I)aHTOMHBII\/'I CBCT). CooTHomICHUS MCXKAY IJIomaabo U
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MEePUMETPOM, a TaK)Ke CTOPOHAMU OXBATHIBAIOLIETO MPSIMOYTOJIbHUKA IMO3BOJISIOT Pa3/IeUTh
cllyd4ad, KOrJia B KaJp IMONajaeT TOJNbKO JanoHb (puc. 4.18,a) nubo pyka IeIuKoM

(puc. 4.18, B).

PucyHnok 4.17 — PazHocTHasi KapTHHA U IPOBeJeHUE IIOPOT0BOii 00padoTKH

a0B

Pucynok 4.18 — Boigesienne KOHTYpoOB

4. B cnydae momanaHus B kajap Bceil pyku (puc. 4.18, B) TpebyeTcst cermeHTauus
JagoHU. [ 3TOro BBINOJHSAETCS MOWCK KPAWHUX TOYEK B HAMPABICHWHW MAaKCHUMalIbHON
JUIMHBI KOHTYypa. OKOJIO 3TUX TOYEK BBIMOJHAETCS MOCTPOCHUE JIOKAIBHBIX IMOJMIOHOB C

BBIUMCIIEHUEM CpeJHEeH SPKOCTH Ha pPa3HOCTHOW KapTtuHe. Hambonee sipkuil KOHTYp
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MIPUHUMAETCS 3a JIaIoHb (puc. 4.19).

Pucynok 4.19 — CermeHTAIUA JIAIOHA HA KOHTYpPe PYKH

5. Ilocne 3axBaTta KOHTYpa BBIMOJHAETCS 3alUCh HEHTPATBHOM €ro TOYKU U CpeHEen
SPKOCTH, a TAK)K€ BPEMEHHU NOIy4deHus: nzo0paxenus. [Ipu o6paboTke mocien0oBaTebHOCTH
M300paKEHUIH 1O TEePEMENICHUIO0 I[IEHTPAIBHONH TOYKM BBIUMCISECTCS  TPACKTOPHS

MEepeMCIICHUS JIaJOHU, a 10O U3BMCHCHUIO CpGILHGfI SAPKOCTU — CUJIA HAXKATUA.

Texymas cramus 110 «ORBUS AR» mpencrasiser coboil kpoccriaardopMeHHYo
cpeny pazpabotku kommbloTepHbIX urp Unity 2023.2.0 ¢ mnpeaycTaHOBICHHBIM
MHCTpYMEHTapueM paspaborumka mporpammuHoro obecmeyenus SDK  (Software
Development Kit) momomnenno peanmbHoctH Vuforia Engine 10.19.3 (Bepcum I1O
akTyanbHbl Ha HOAOph 2023 1.). K muctpulsionuu npemiaraercst Unity-mpoekT ¢ Habopom
3D cuen u3 BJ «ORBUS AR 1.0» (cBuaerenscTBO 0 rocyaapcTBeHHoW peructpanuu b/l
Ne 2019620674 ot 19.11.2021), conepxameit 15 Busyanusaumi, B psaae CiydaeB

AHUMHUPOBAHHBIX.

Koneunblii  monb3oBaTenb  aKTUBUPYET OJHY WM  HECKOJIBKO CIEH H
COOTBETCTBYIOIIHNH el ponuTenbckuil Tun AR-mapkepoB: 3D — muanerapsslii map «Model
Target» mnmu 2D — kaprorpaduueckas mkonka «Image Target». Ilpu TecToBOM 3amycke
IpOeKTa U HaBeJeHUU Kamepsl Ha AR-mapkep 3D oObekT nosiisiercs B kazape (puc. 4.20).
Ha ycmoTrpenue mosnbp3oBaresniss MOTYT OBITh OTpEIaKTUpPOBaHbI cBoiicTBa 3D 00bekTa, Kak
no3uIMs, Macmrad, anuManuss U T.0. [locne 3aBeprieHuss MaHUNYJSIMA TPUIOKEHUE
KOMITHJIUPYETCs TIOJT II€JIEBOE YCTPOMCTBO Ha 0a3e omepamuoHHbIX cucteM Android, i10S

i UWP.
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Pucynok 4.20 — Unity-npoexkt «ORBUS AR 1.0» ¢ akTuBHO# cuieHoii «MarautHoe
noJie 3eMJIm»

4.3 Pe3yJbTaThl HUKJI0CTPATHIPAQUIECKUX HCCIeT0BAHUM

B 2023 r. Obu1 mpoBeneHO 0000IIEHHE KOMIUIEKCA LHUKIOCTPAaTUrpadUuuecKux
HCCIIEIOBaHUN Pa3HOBO3PACTHBIX OCAJOYHBIX TOJI C OLIEHKOH MX Ie0JIoro-reopu3nyeckux
XapaKTEPUCTUK M CTAaTUCTUYECKON 00paboTkoil 0a3bl naHHBbIX. [loyydeHHbIE pe3yJbTaThl
U3JI0KEHbl B CHELMAIbHOM pasjiesie KOoJJIeKTMBHOM MoHorpadguu «Heoren Bocrtounoro
[lapareruca: peruosipycHass UIKana, ONOPHBIE pa3pe3bl U MpoOJIEMBbl KOPPEIALUN»,

n3mpanHou B 2023 r. [[lonos u op., 2023].

OOBEKTOM  MHKIOCTpATUTPAQUUECKUX  HCCICNOBAHUN  SBISUIMCh  KOHKCKHE,
MP0THYECKUE U MMOHTUYECKUE OTIIOKEHHUSI, BCKPBIThIE B pa3pe3ax TaMaHCKOro mojyocTpoBa
(Boctounsrii [lapareruc), panee JeTanbHO U3YUYEHHBIE KaK IaJI€OHTOJOTHUYECKUMH,
MMaJIECOMATHUTHBIMU, TaK M JIMTOJOTMYECKMMH MeroAamMu. OTIIOKEHUS KOHKCKOTO
peruosipyca MCCIEA0BaINCh B pa3pe3e ropbl 3€JIEHCKOI0, HUKHETO MIOTHCA — B pa3pese
[TorioB Kamens, BepxHero m3otuca U nmoHta — B paspese JKenesnsiii Por. B 3Tux onmopHbix
pa3pe3ax BCKpPBIBAIOTCS OTHOCHUTENBHO TIIYOOKOBOJHBIC TONIIM MHOIICHA, CIOXKCHHBIC B

OCHOBHOM TJIMHaMH.

B  xome  BhImomHEHMM — paboT  HMKIOCTpAaTUrpadUUecKue  MCCIET0BaHMS
paccMaTpUBAINCh Kak HOBOE HAIIPaBJIEHHE B CTpaTUrpauu M CEIUMEHTOJOTHM Ui
BBISIBJICHMSI, XapaKTepHU3allui, KOPPESIIUN U MHTEPIPETAlUN [UKINYECKUX M3MEHEHHUH B
OCaJIOYHBIX KOMIUIEKCaX, IIyTEM BOCCTAHOBJICHHMS TE€OXPOHOJOTMU C MPUMEHEHHEM
BBICOKOTOUHBIX TexHosioruit [Hilgen et al., 2004]. Ilpu 3TOM NPUOPUTETHBIM SBISIETCS
OTPENEIICHNE  aCTPOHOMUYECKOW  IUKIWYHOCTH, TIJI00IBHO  TPOSIBISIONMICHCS U

OTpa)KaIOH_IeI\/'ICH B CTPOCHUHN OCAAOYHBIX TOJII] (HaHpI/IMep, TUKIJIbI MI/IJ'IaHKOBI/I‘la).
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JI7s1 BBISIBIICHHS IIMKJIMYECKOTO CTPOEHUS TOJIII HCIIOIb30BAUCH 3aMepbl MArHUTHON
BOCIIPUMMYHUBOCTH TIOPOJ. V3MepeHus: BBIMOJHSIIMCH HAa OTKPBITHIX (HE3aJepHOBAHHBIX)
MHTEPBAJAX pa3pe30B HEMPEphIBHO depe3 Kakable 20 CM BKpPECT HPOCTUPAHHS CIIOCB
kanmamerpoM KT-5 (Geofyzika BRNO, Yexus). B kaxmoii Touke ObLIO cIOelaHO MO TpU

3amepa. Bcero 6pu10 momyueno 4 338 onpenencHui.

B naGopaTopHBIX yCIOBUAX CpelHUE 3HAUYEHUS, MOTYUYCHHBIE 110 3aMepaM B KaXKIOn
TOYKE, ObUTH MCIIOJIB30BaHBI MPH CTATHCTUYECKOW 00paboTke naHHBIX. CpenHue 3HaUYeHUS
MarHMUTHOM BOCIPHUMYHUBOCTH TOPOJ ObUIM TPaHC(HOPMHUPOBAHBI C MOMOIILI0 (DYHKIUN
norapudma W JAeTpeHI-aHanm3a. [lomydeHHble JaHHBIE ObUIM  OOpabOTaHBI ¢
WCIIONB30BaHWEM mporpaMmHoro obOecneuenuss PAST [Hammer et al, 2001],
no3BoJsitomiero nomydats Lomb-Scarle- 1 REDFIT-nnieprogorpamMmel, a Takke MPOBOAUTH

BeiiBieT-ananmm3 [Schulz, Mudelsee, 2002].

B IanbHENIeEM Lomb-Scarle- u REDFIT-nepuogorpammbl ObLIH
TpaHC(OPMHUPOBAHBI C TMEPECYETOM 3HAYEHHH YacTOT Ha [UIMHY LHUKIOB B METpPax.
Pesynbrarel moctpoenusi Lomb-Scarle-nmeprogorpamMm ciyXuiu OCHOBOH st 00pabOTKH
JaHHBIX C TMoOMoIublo mporpammbl AnalySeries [Paillard et al., 1996], no3Bonstomien
UCTOJB30BaTh pasioxkeHne [aycca. YacTh TONYyYSHHBIX JaHHBIX, MPUTOIHBIX IS
COOTBETCTBYIOILIETO BHJA HCCIEAOBAaHMM, OblIa COMOCTAaBIC€HA C KPUBOM OTKIOHEHUH
WHCOJISIIIAA, CBSI3aHHBIX C JIOJTOMEPUOTNICCKUMH KOJIEOAHUSIMUA YKCIICHTPUCUTETa OPOUTHI
3emnu [Laskar et al, 2004] ¢ yd4eroM WMEIOIIMXCS BO3pacCTHBIX (OmMO- U

MarHUTOCTPaTUrpaduIecKuX, PaJuOIOTHYECKIX) JaTUPOBOK U3yUaeMbIX OTIOKEHHMH.

[Ipu moacuere ckopocTed CeAUMMEHTAMU HE YYUTHIBANICS 3(P(GEKT YITOTHEHUS
OTJIO)KEHUH, TaK KaK Cpe/IHEe-BEpXHEMHUOIIEHOBBIE OTJIONKEHUS COOTBETCTBYIOT HaudajJbHOM
CTaauu IMpeoOpa3oBaHUs MOPOJ (AMAareHe3y) C COXPAaHEHHWEM CKeJIeTHOro OWOT€HHOTO
ornajia, XapakTepH3yIoLehHcs HE3HAUUTEIIbHBIM JIEHCTBUEM JIMTOCTATUYECKOTO JIaBJICHUs (HE

6omee 20% OT nepBUYHON MOIIIHOCTH).

4.3.1 AcTpoHOMHUYeCKASA HMKJIHMYHOCTH M3y4aeMbIX KOHKCKHX OTJIOKEeHU

B xone mumkimoctpaturpaguuecKux HCCISIOBAHUN YCTAaHOBIEHO, YTO MAarHUTHAS
BOCIIPUUMYHUBOCTH (K) TTOPOJ KOHKCKUX OTJIOKEHUM (pa3pe3 3eJICHCKOT0) XapaKTepu3yeTcs
sHagenusvu oT 0,06 mo 0,24-1073 en. CU (B cpeanem 0,15-1073 en. CU). CnexTpanbHbIi
aHallM3 JaHHBIX MarHUTHOW BOCHPHUMYUBOCTH TOPOJ KOHKCKHUX OTJIOKEHUU IO3BOJIMI
BBISIBUTH JIBA PE3KO BBIPAKCHHBIX IMHKOBBIX 3HAYCHHUsS, OTBEUAIOIIUX IMKJIAM

npoTsHKEHHOCTHIO 3,3 1 14,3 M (puc. 4.21).
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Pucynok 4.21 — PesyabraTtel REDFIT (A) u Beiiaer (b) anain3a jaHHbIX 110
MArHUTHOI BOCIPMUMYMBOCTH KOHKCKHX MOPO/ pa3pe3a ropbl 3eJ1eHCKOro
TamaHCKOro MoJyocTpoBa

OTHollIeHNE YCTaHOBJICHHBIX HUKIOB JuHON 3,3 u 14,3 M cocraBnser 1:4 (1:4,3),
9TO COOTHOCHUTCS C JIOJITONEPUOJUYCCKHMH KOJCOAHMSIMH WHCOJSIIUE OKkoyio 100 wu
24 teic. net, a Taxke 100 um 400 teic. mer. Ecmm mwmkin gomHOM 3,3 M OTBEYaer
MPEIECCUOHHBIM BapHaIUsM, TO JUIUTEIILHOCTh HAKOIUICHUSI CApTaraHCKUX M BECEISTHCKUX
CIIOEB, oOmeit MOIIHOCTBIO OKOJIO
6—7 M, coctaBisier ~ 50 ToIC. ieT. [Ipu 3TOM CKOpPOCTH OCaJKOHAKOIUIEHUSI COCTaBJIsIa
okoso 13-14 cm/1000 mer. Ecnum »TOT 1MKI paccMmaTpuBaTh Kak oTpaxkenume 100-
TBICSTYENIETHUX KOJEOAHWM JKCUEHTPUCUTETAa OpOUTHI 3eMiIM, TO CcapTaraHcKue u
BECEIITHCKUE CIIOM OCaXJAINCh B cpeaHeM co ckopocThio 3,3 cMm/1000 neTr B TeueHue
~ 200 TeIC. 1eT. B mocnenneM ciydae MOJY4YEHHBIE 3HAYEHUSI XOPOIIO COTJIACYIOTCS C
JAHHBIMU O JUIMTEILHOCTH (OPMHPOBAHUS CaApTAaraHCKUX M BECENSHCKUX CIIOEB B
U3y4aeMOM  paspe3e Ha  NpoTshKeHMH  Okoino 240 ThIC. J€T  HpU  CKOPOCTAX

ocaJKoHaKoIIeHus okoo 2,16 cm/1000 jerT.

YcraHoBlIeHO, 4TO (hOPMUPOBAHHE ITHX TOJI MPOUCXOAMIO MPU HEOJHOKPATHOM
CMEHE pEeXHMOB CEAMMEHTALMH, OOeCHeynBaloMUX o00pa3oBaHUE TIJIMHUCTBIX U
KapOOHATHBIX OCAJIKOB PA3ITUYHOTO TeHe3uca. ITO 0OCTOATENBCTBO CIIEIYET YUYUTHIBATh MIPH
MHTEPIIPETAlMM MOJyUYEHHBIX JaHHBIX, TaK KaK HAKOIUJICHHE Ka4eCTBEHHO OTJIMYAIOIIMXCS
TUNOB OTJIOKECHUM IMPOUCXOOWIO C PAa3sHOW CKOpOCTbo. B cBs3m ¢ »tum ¢
BBIILIEIIEPEUNCIIEHHBIMU TPYZHOCTSIMU crpaturpaduu KOHKCKHX OTJIOKEHUHN
MIPEJICTABIISIETCS, YTO MOJIyYEHHbIE JaHHBIE 10 ACTPOHOMUYECKON LUKIMYHOCTU 3THX TOJIIL]
ClleyeT IOKa paccMaTpuBaTh B KadyeCTBE IPOMEXKYTOUHBIX, TPEOYIOIIMX IalbHEHIIEero

JAOHU3YUYCHHUA HA APYI'HX pa3pe3ax CPCAHCTO MUOLICHA.
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4.3.2 ACTpoHOMHUYECKASI HMKJIHUYHOCTH M3y4aeMbIX MIOTHYECKHUX OTJI0KEHU I

B HmxHeMroTHUECKHX OTIOXkeHusAX (paspe3 [lonmos KameHb) 3HaueHHs] MarHUTHOM
BOCIIPHUMYHBOCTH 1opoJ koneomores ot 0,02 1o 0,18 x 1073 ex. CHU. B paccMaTpuBaeMbIx
OTJIOKEHUAX 3HAYEHUsT MAarHUTHOM BOCIPHUMMYHUBOCTH MopoJ] kojeOmorcs ot 0,02 1o
0,18 x 103 en. CU. CnekTpanbHbIii aHaIM3 BBIACHMI CHTHAN 52-6M (min=352wM, B
cpenHeM = 5,6 M 1 max = 6,0 M), Kak CTaTUCTHUYECKH BaXXHBIA. DTOT CHTHalI C Y4ETOM
JUIMTEIbHOCTA paHHEro wd3othca okoyso 1,9 wmm 0,9 MiIH 7€eT W MOIIHOCTH
paccMaTpuBaeMbIX  OTJIOKCHHH  MOXET  OBITh  COIMOCTAaBIEH C  HM3MEHEHUSMU
skcreHTpucutera opouThl 3emiu (100 000 net) u yrina Hakinona 3emHoi ocu (41 000 ner).

Ecnmu curnan 5,2-6 M oTBeuaeT KoieOaHUSAM OKCUEHTPUCHUTETA OPOUTHI 3eMiH
(100 000 net), TO yuMTHIBAsS MOIIHOCTb pacCMaTpUBaeMbIX OTIOKeHUH (~ 105 m),
JUIMTEJIbHOCTh PAaHHEro MP0THCAa MOXET Jocturarb 1,9 muH sietr. B atom ciyuae cpennee
3HAYEHHE CKOPOCTH CEIMMEHTAIlMU JOJHKHO COCTaBlsATh He Ooyee 5 cm/1000 mer, yto
SBJIETCS JOCTaTOYHO HHU3KUM TIIOKa3aTelieM, YYUTHhIBash OCOOEHHOCTH (POPMHUPOBAHUS
COBpPEMEHHBIX O0cagkoB B YEpHOM MOpe M HMHTEHCUBHOE pa3BUTUE JMATOMOBOIO
0CaJIKOHAKOTIIICHUSI B MDOTHCE.

Ecnu curnan 5,2—6 m oTBeuaeT kojebaHusiM HakiaoHa ocu 3emiuu (41 000 ner), To
P MOIIHOCTH pacCMaTPUBAEMBIX OTJIOKEHHH okojo 105 M, IIUTEIBHOCTH pPaHHEro
MAP0THCAa MOXKET cOoCTaBisATh Okojo 0,9 muH ner. Ilpu Takoil MHTEpHpeTaluu CKOpPOCTU
cenuMeHTaruu B cpexneM Obutn 11-12 ¢m/1000 eT, 9To XOpOIIo COoTiacyeTcs ¢ JaHHBIMHU
0 Xapaktepe ocagkoHakoruieHus: B UepHom mope. ComocraBieHue pe3yabTaToB 00paboTKu
JAHHBIX C MOMOUIBbIO pa3ioxkeHus [aycca mokaszano 3aMeTHOE CXOJCTBO paclpejesieHus
CUTHalna ¢ KpuBOW KoneOaHwii wHcomsuuu [Laskar et al, 2004] B mepuom c 7,6 mo
6,7 muiH niet. IIpocnexuBaeTcs onpenesieHHas: aHAJIOTUSI TI0 PACHPEECTICHUI0 aMILUTUTYT U
pa3maxy kosiebanuit (puc. 4.22).

N3yuaembie  BepxHemdoTHUecKMe  oTioxkeHus  (paspe3  Kemeswwii  Por)
XapaKkTEepU3yIOTCsSl 3HAaYEHUSMM MarHMTHON BocnpuumuuBoctd nopof ot 0,01 mo 0,45 x
107 en.

CrnexTpalibHbIi aHAIN3 JAaHHBIX MAarHUTHON BOCHPUMMYHMBOCTU MOPOJ MOKa3aj, YTo
BO BCEX PAacCMOTPEHHBIX HMHTEpBAax pa3pe3a MPOCIEKUBACTCS CXOIAHOE paclpelesieHue
curHaioB. Ha Lomb-Scargle- u REDFIT-nepuogorpammax mpociexuBaloTcs TpU
HWHTEpBaJla C XOpPOIIO BBIPAXCHHBIMH IHUKOBBIMH 3HAUYCHHUsIMH. B paccmarpuBaecmom
WHTEpBaJie BbIACISETCS MUK Mexay 7,1-8,9 M. Pa3znuume B 3HayeHUsX 3TOr0 CUTHaia,

CKOpEC BCEro, CBA3aHO C USMCHYUBOCTBIO CKOPOCTU CCAMMEHTAIUN — C 0oJiee MTHTEHCUBHBLIM

71



OTtuer o gesitenbHOCTU ['eodumsnueckoro meHTpa PAH 3a 2023 rop,

HAKOIUIEHHEM OCAJIKOB HJIM C HEKOTOPHIM CHM)XEHHEM TeMIia (JOPMUPOBAHUS OTIOKEHHM.
Ha Lomb-Scargle- 1 REDFIT-nepuogorpamMmmax BbLACISIOTCA Takke nmukd 4, 3-3,2 u
1,36 M, KOTOpBIE, CKOpEE BCEro, COMOCTAaBUMBI C KOJCOAHMSIMH TPELUECCUU. Y UUTHIBAS
JUTMTEIIBHOCTh HAKOIUICHHSI 0CaKoOB (0K0j10 0,7 MIJIH JIET) U MOIIHOCTh OTJIOXKCHHH (OKOJIO
130 M) paccMmarpuBaeMoil dYactu paspe3a, muk 7,1-89M (min 7,1 M, B cpeaHem 8 M,
max 8,9 M) B IETIOM COTIOCTaBUM C KOJIEOAHUSIMH YTiia HaKIIOHAa 3€MHOM OCH, OTBEYAIOIIIMMHU

nepuoay oxkoio 41 000 ner.

PucyHnok 4.22 — AnalySeries aHa/ M3 JaHHBIX 10 MATHUTHONH BOCIIPHMMYHBOCTH
HHMKHEMI0TH4YecKuX nopoa paspesa [lonos Kamens (Tamanckuii mosyocTpos).
IHaneomaruutHsblie JaHHbIe N0 | Tpyouxun, [lununenxo, 2011]. K — marHuTHast
BOCHIPHMMYHBOCTH MOPOJ

[Ipy uCroNp30BaHUM YaCTOTHI, COOTBETCTBYIOIIEH curHamy 7,1-8,9 M, oOpaboTka
JAHHBIX C TIOMOUIbIO pasjoxkeHus [aycca BbIIBUIA 3HAYUTENBHOE CXOJCTBO B
pacnpeieIeHuN CUTHAJIOB, XapaKTEPU3YIOIIUX U3y4aeMble OTIIOKEHHUS ¢ KPUBOH KOJIeOaHUM

uHconsiuu [Laskar et al., 2004] ¢ 6,7 no 6,3 muH niet Hazax (puc. 4.23).
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Pucynok 4.23 — AnalySeries aHa/iu3 JaHHBIX 10 MATHUTHOMH BOCIIPUUMYHBOCTH
BEPXHEMI0TH4YeCKHX opoj pa3pesa Kese3usbiid Por (Tamanckuii mosyocTpos).
JIutonornyeckue THNbI NOPOA: 1 — 1eTPUTOBBIN U3BECTHAK; 2—4 — TJIMHBI: 2 —
aJIeBPUTHCTBIE, 3 — aJIeBPUTHUCTbIE U U3BECTKOBbIE, 4 — THATOMOBbIE; S — TMATOMUTHI;
6 — riiuHKMcTas Opekyusi; 7 — BYJKAHUYECKHUI nenes; 8 — npeamosiaraeMblie YypOBHHI
pa3mbiBa. K — MarHUTHasi BOCIPUUMYUBOCTH nopoa. IlaseoMarauTHbIe JaHHBbIE N0
Trubikhin in [Popov et al., 1996]

4.3.3 ACTpOHOMI/I‘leCKaﬂ MUKIMYIHOCTD U3yYA€MbIX MOHTUHYECCKHUX OTJIOKEHM I

B paspese Kenes3nslii Por BeIIenstoTCS HOBOPOCCUMCKHAE CIOW HHUYKHETO IOHTA, a
Ttakke mopradepckue u Oochopckue cimoum BepxHero moHta. [lopradepckue cioun
OTJIMYAIOTCS CBOCOOPA3HBIM JIMTOJIOTHYECKUM CTPOSHUEM, BBIPAKEHHBIM B Pa3BUTHHU CpeIU

BBIIIC- 1 HUKCJICIKAIIUX T'IHH MMPOCIOCB ACTPHUTOBBIX U3BCCTHAKOB U TJIMHHACTOM 6peK‘{I/II/I.

Y cTaHOBIEHO, YTO MAarHUTHAS BOCIIPUUMUYKBOCTH TOPOJ1 (K) HOBOPOCCHIMCKHX CIOEB
xapakrepusyercsa 3HadeHusmu ot 0,016 mo 0,937 x 1073 en. CU. HaubGonee BBICOKHE
nokasarean K (or 0,52 mo 0,937 x 1073 en. CHU) ormedaroTcs B BEpXHEH 4YacTU DTHX
oTIOXKEeHUH (Ha wuHTepBase oT 65,8-62,0 mo 59,2-51,6 m). Ilopomam moptadepa
cBolicTBennbl 3HaueHus K or 0,03 mo 0,19 x 1073 en. CHU, 6ocpopa — or 0,05 go 0,42 x
1073 en. CI.

CrexTpalibHBI  aHANW3 PSJIOB JAHHBIX MAarHUTHOM BOCIPUUMYHUBOCTH TOPO/T
nopragepcKux CJIOEB MOKa3ajl OTCYTCTBHE B HUX OTUETIIMBOM 3alMCH aCTPOHOMHYECKOM
IUKITAYHOCTU. CHIEKTPabHBIA aHAIHU3 PSIOB TAHHBIX MATHUTHOW BOCTIPUMUMYUBOCTH TTOPO]T

HOBOPOCCHUMCKUX M 00c(OpCKUX ciioeB moka3an Hanuuue Ha Lomb-Scargle-nepuomorpamMmme
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nuKa ¢ JauHou mukia 59,7 M, a Ha REDFIT-nepuogorpamme nmukoB ¢ JJIMHON TUKIOB 59,7,
6,1, 3,1, 2,7 u 2,3 M, peBBIIAIONIMX UHTEPBAJ CIEKTPAIbHBIX HIYMOB ¢ 99% ypoBHEM

JOBCPUA U ABJIAOIMUXCA JOCTOBCPHBIMU.

Ha ocHoBe ananmuza »THX 3HAYEHHWI MpEANOiaraeTcs, YTO B OTJIOKEHMSIX IOHTa
MPUCYTCTBYET 3alUCh AaCTPOHOMHYECKON UHKIMYHOCTH, OTpaxkaromias KoseOaHus
skcueHTpucurera opouthl 3emiu (400 Thic. 1eT — UK JUIMHON 59,7 M), yriia HakiIoHa
3eMHO# ocu (41 ThIC. €T — MUK JUIMHON 6,1 M) u mpeueccuu (UKl AauHOU 3,1, 2,7 1
2,3 M) (puc. 4.24).

Pe3ynbraThl LUKIOCTpAaTUrpaQUUECKUX HCCIEAOBAHUN MO3BOJSIOT OLICHUBAThH
CYILIECTBOBABILIKE B IMPOIUIOM CKOPOCTH CEAMMEHTalMu. Tak, HAaKOIUIEHHE MEepeXOIHbIX
MEXIY MI0THCOM M HOHTOM CJIO€B MPOUCXOAUIIO CO CKOpPOCThIO okojio 16,3 cm/1000 rer,

otnoxxeHuit HoBopoccus — 13,5 em/1000 net, a 6ochopa — 19,5 cm/1000 ner.

PucyHnok 4.24 — AnalySeries aHa/IM3 JaHHBIX 10 MATHUTHOH BOCIIPHMMYHBOCTH IIOPOJ
nonta paspesa Kese3nslii Por (Tamanckuii monyocrpos). A, SP, Ch, N — npocion
auaToMuToB (1o [Radionova, Golovina, 2011)). IlajieoMarHuTHbIE JAHHBIE 10
Trubikhin in [Popov et al., 1996]. IlaneonTonornyeckue 1anubie no [Popov et al., 2016].
Hudpamu B kpy:KKax yka3ansl HoMepa uukJjoB. [IP — nopradepckue ciou, MSC —
Meccunckuii kpusuc cosienoctu, MES — MeccuHckasi 3p03MOHHAsI IOBEPXHOCTh, K —
MArHMTHasi BOCIPUMMYHUBOCTH NMOPOJ
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4.3.4 OcHOBHBIE BLIBOIBI

B pesynbraTe uccnegoBaHUs YCTaHOBJIEHO, YTO aCTPOHOMHUYECKAs IUKIWYHOCTh
OTpa)kaeTcsi B CTPOCHUU OTHOCHUTEIHHO TNIYOOKOBOAHBIX TJIMHUCTBIX OTJIOKEHHH KOHKH,
Md0THCca 1 oHTa Bocrounoro Ilapatetuca (onopHsie pa3pe3bl TamMaHCKOTO MOJTYOCTPOBA).
B paccmarpuBaembIx OTJIOKEHUSX MPOTHCa W ToHTa mepuoay B 41 000 nmet (M3mMeHeHHE
HaKJIOHA yTria OCH 3eMJIM) MOTYT COOTBETCTBOBATH LIMKIIBI JUIMHON B 6—8 M, a mepuojam
19 000, 22 000 u 24 000 met (TIpeneccuu) — MHUKIBI JUIMHOW OKOJI0 3 U 4 M. B n3ydaeMbIx
KOHKCKUX OTJIOKEHHSIX OIPECIICHUE COOTBETCTBUS BBISIBJICHHOTO IMKJIA UIMHOM 3,3 M K
TOMY WJIM WHOMY TIEPHOJY ACTPOHOMHUYECKHMX KOJICOAHWM WHCOJISIIIUU TIOKa emI€ OCTaeTCs
JUCKYCCUOHHBIM M3-3a HQJIU4YMAd M[PU HMX HAKOIUIEHUH PE3KOM CMEHBl pPEXUMOB

CEIMMEHTAIINH, a TAKKE UMEIOLTUXCS TPYAHOCTEH cTpaTurpaduu dTUX TOJIII.

CkopocTH CeAMMEHTAIlMd COCTaBJISUIM B CpEIHEM B paHHEM MioTuce — 11-12
cm/1000 ner, mozauem Mdotuce — 19 cm/1000 ner, BO BpeMsi HAaKOIUICHHS HEPEXOIHBIX
MEXJIy MDO0THCOM U IOHTOM clloeB — okojio 16,3 cm/1000 ner, B paHHEM IIOHTE

(roBopoccun) — 13,5 cm/1000 net, a B mozaHem mouTe (6ochope) — 19,5 cm/1000 ner.

[TomydeHHbIe TaHHBIC MO MUKIOCTPATUTpadUU MOATBEPKAAOT B OOJIBIICH CTETICHH
MPEACTABJIICHUS O BO3PAcTe€ TPaHUIl capMara/M30THCa OKojo 7,6 Ma, HUKHETro/BepXHEro
MP0THCa OKOJIO 6,7 Ma, md0THCa/IoHTa OKoNlo 6,1-6,03 Ma, moHTa/KUMMEpHs OKOJIO 5,2
Ma. HwxHss W BepXHss TpaHUIBI MOPTAaPEpCKUX CJIOEB MaTUPYIOTCS OKojo 5,65 u

5,45 MIIH J€T COOTBETCTBEHHO.

4.4 CeiicMu4YecKHe CeTH U KaTAJOI'M 3eMJIeTPSICEHUii: 0030p

Brimonnen 0030p (GYHKIMOHHMPYIOIIMX B HACTOSIIEE BPEMS CEHCMOJIOTHYECKUX
areHTCTB, CO3JaBAaE€MbIX, pAa3BUBAEMBIX M NONJIEPKHUBAEMBIX HMMH CEHCMHYECKHUX
MOHUTOPHUHIOBBIX CETEH, a TaKKe MOJArOTaBIMBAaEMbIX KaTajoroB 3emierpscenuii. Ocoboe
BHMMaHUeE ObUIO ¢(hOKYCHPOBAHO HAa MEXIYHAPOJHBIX U HALIMOHAIBHBIX CEHCMOIOTHYECKUX

HCHTpax U CEMCMHUUYECKHX CETAX.

Ha cerognsmHuii 1eHb CaMbIM KPYIHBIM CEMCMOJIOTMYECKUM LIEHTPOM SIBISIETCS
IRIS — xoncopumym wu3 Oonee uem 125 ynHuBepcureroB CIIA, 3aHMMaronuxcs
UCCIICIOBAHUSIME B O0JacTH  CEWCMHUYECKOT0 MOHHUTOPHHTa M PACIpPOCTPAHECHUS
cericmoniornuecknx AaHHbIX. B IRIS mocrymator mannple ¢ 6osee 8 ThIC. CEHCMUYECKUX

CTaHILIUM U3 BCEX CTpaH MHpa.
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I'oBopst 0 Hambosee M3BECTHBIX MHPOBBIX CEUCMHUYECKHUX CEeTSIX HeoOXOoIuMO B
NEpBYIO OYepenb YINOMSHYTh CETH amepukaHckoi I'eomormueckoii ciyx0661 USGS (The
United States Geological Survey). Tak, B ee cocraB Bxomar: [oOanpHas
ceiicmorpaguueckass cetb GSN  (Global Seismographic Network), IlepenoBas
HanpoHanbHast ceiicmudeckas cucteMa ANSS (Advanced National Seismic System) u
Hanuonaneueiii nentp unpopmanuu o 3emiuerpsicenusix NEIC (The National Earthquake
Information Center). Heob6xomumo Takke OTMETHTH eBpomeiickylo cetb (EMSC —
ORFEUS), ¢paniy3ckylo T1iI00aJbHYI0 CEeTh IIMPOKOMOJOCHBIX —CEHCMOIIOTHYECKUX
craniuiit GEOSCOPE (French Global Network of Seismological Broadband Stations), cets
AMOHCKOTO MeTeoponoruyeckoro arenrctBa JMA (Japan Meteorological Agency),
kutaiickuii neHTp cericmudeckux cereii CENC (China Earthquake Networks Center), cetb
Enunoii reopusndeckoit ciayxObl Poccuiickoil akanemun Hayk (PULL EI'C PAH), a takxke
cerb Opranuszauuu JloroBopa 0 BCEOOBEMIIIOIIEM 3alpelieHUH SAEPHBIX HCIBITAHUN

CTBTO (The Comprehensive Nuclear-Test-Ban Treaty Organization).

Kpome perynsipHbIX CEMCMHUYECKHX CETEH CYIIECTBYIOT €€ CEMCMOJOTHYecKHe
areHTCTBA M TIPOCKTHI, KOTOpble, HE o00jamas COOCTBEHHBIMH CETAMH, (HAKTUUECKH
arperupyroT W o0pabaThIBAIOT JaHHBIE JPYTHMX CeTeH M CO3[al0T COOTBETCTBYIOIIWE
Karajoru u OrwoiiereHd. K mepedHio TakoBBIX HEOOXOAMMO OTHECTH MexayHapoaHbId
ceiicmonoruueckuid neHTp (ISC, International Seismological Centre), The Global Centroid-

Moment-Tensor (GCMT), SCARDEC u np.

KauectBo kaTtaymora 3eMIIETpSICEHMI  3aBHCHT OT LEJIOr0o  psga  TaKux
(YHKIMOHAJIBHBIX XapaKTEPUCTUK PETUCTPUPYIOIIEH CETH M pa3lIMYHbIX MapaMeTpoB Kak
OCOOEHHOCTH  PETUCTPUPYIOIIErOo  O0OpylIOBaHMS, ameprypa ceiicMMueckoil  cerw,
IpoIelyphl JIOKAMK (B TOM YHCIIe, CKOPOCTHAsI MOJIENb) U ONpeesIeH!s] MarHuTy/ (B TOM
quclie, MOJIENIb 3aTyXaHUsl CEeHCMHYECKUX BOJIH) U Ap. Bce 370, BKIIOYas HEOJHOPOIHOCTh
BPEMEHU PEruCTpalui CEHCMUUYECKUX CEeTeH, SABIIAETCS IPUUUHON HAOMI01aeMbIX OTIMYUIL B

JaHHBIX O 3EMIJICTPACCHUAX, IPCACTABJICHHBIX B PA3JIMYHBIX KaTajlorax.

OnHOM W3 UEHTPAIBHBIX XapAKTEPUCTUK CEHUCMHYECKHMX KaTajJOTrOB SIBISETCS
MarHuTy/a IpeacTaBUTeNbHON peructpaiuu Mc. OHa SBISETCS U KIIOYEBBIM NapaMETPOM,
orpaxaromuM S((PEKTUBHOCTh CEUCMHUYECKOW CETH, T. €. €€ PEruCTPUPYIOIIUX
BO3MOXXHOCTEeH. Maruutyga Mc mpeacTaBisieT co00H MUHUMAIBHYIO MarHUTYAY, BBIIIE
KOTOPOH HAJIEKHO PETHCTPUPYIOTCS BCE 3€MIICTPACEHHUS IS 3aJaHHOW MPOCTPAHCTBEHHO-

BpeMeHHOW oOmactu. Jlng aHanm3a Karajora CTpoST TrpaduK  MOBTOPSEMOCTH
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3emsieTpsicennii. Ha Hem 3Hauenue Mc OyJeT COOTBETCTBOBATh Hadaldy €ro JIMHCHWHOU
gacti. Ilo Hakinony rpaduka mnoBTopsiemMoctu (b-value) memaercss BbIBOJ 00 YpOBHE
celicCMUYHOCTH perroHa. UeM OoJbIle 3HA4YCHHE MapameTpa b, TeM OOJIbIIe MPOMOPIUS

SGMHeTpﬂCQHHﬁ MaJIbIX MAarHuTyf OTHOCUTCIIBHO OOIBIINX.

Hpyroit (moxanyi, camoil mpoOIeMHOMN) BakKHEHIIeH XapaKTepUCTUKON KaTaJloroB
3eMJICTPSACEHUN sIBNsieTCs 1IKajna MarHuTyld. OHa paziuuaeTcss B 3aBUCUMOCTH OT TOTO,

KaKOM BUJ] CEICMUYECKOMN BOJHBI UCITOIB3YETCS IS €€ pacuera.

HcTtopust MHCTpYMEHTAJIBHBIX CEMCMOJIOTMUECKUX HAOJII0IEHUN HAaCUUTHIBAET YKe
Oosiee Beka. 3a 3TO BpeMsl KOJIMYECTBO CEHCMHUECKUX CTaHLMNA BO BCEM MHUPE BBIPOCIO 10
HECKOJIbKMX JI€CATKOB ThIcA4. OT IEpBBIX CEMCMOJIOroB, CO3JAIOIIMX U Pa3BUBAIOLINX
MOHHMTOPHHIOBBIE CETH, CEMCMOJIOTHS MPUILIA K COTHSAM MEKIYHAapOIHBIX, HALIMOHAJIBHBIX
U PErHOHAJIBHBIX CEHCMOJIOTMYECKHX areHTCTB W IeHTpoB. OnHako, Ha (oOHE TaKoro
OypHOTrO M CTPEMUTEJIBHOTO Pa3BUTUS BCE €IIE€ OCTAeTCs AaKTyaJlbHOW M HE 1O KOHIa
pa3pelIeHHON 3aja4ya CO3JaHUs Il KOHKPETHOTO CEHCMOAKTHBHOIO peruoHa Haubosee
IIOJIHOTO IPEACTAaBUTENBHOIO KaTajlora 3€MIIETPSACEHHH C OJHOPOJHOM MAarHMTYIHOU
mkanoi. Takum o0pa3oM, KaXAblii HCCIelIoBaTeNb, HYXJAIOUIMICI B  KaTajuore
3eMIIETPSCEHUM, Kak MpaBWIO, BBIHYKAEH CaMOCTOSTEIbHO (HOPMUPOBATH TAKOBOIA,
OTBEYAIOLINH, HEOOXOIUMBIM JUIA pELICHHs ero 3ajad, KpUTEpUsM KadecTBa U

JIOCTOBEPHOCTH JIaHHBIX.

4.5 Onenka MHOroo0pasusi mnapaMeTrpoB, TIeHEpHMPYeMbIX 000raTHTEJbHOMH

(¢adpuxoii, ¢ Touku 3peHust boabmMX TaHHBIX

CoBpemennas oborarutensHas ¢adpuka (OD) — 310 Mpou3BoACTBO, HOpMHUPYIOILEE
MOTOKH TMPOJYKIIMH U OJHOBPEMEHHO MOTOKH MH(OPMAIUK OT 000pYyIOBaHUS U JaTYUKOB.
PaboTta ¢ TakMMM JaHHBIMHM Ja€T BO3MOXXHOCTh OIIEHHWBAaTh M YINPABIATH MPOLECCOM Ha
Ka4eCTBEHHO JpyroM ypoBHe. OOoramieHne TOJE3HBIX  HMCKOIMAEMBIX  SBISIETCS
HEOThEeMJIEMOIl 4YacThio Hayk o 3emie. [Ipom3BOACTBEHHBIE MPOLECCHl OOOTATHUTEIHHOMN
(GaOpuKK OCHOBBIBAIOTCS HAa (PU3MKO-XMMHUYECKUX CBOMCTBAaX TOPHBIX TOPO, ITO3BOJISSA

PasaACiATh UX, KOHOCHTPUPYS ICHHBIC BEIICCTBA.

B pamax Temer HHP nmnpoBeneHa oneHka mapamMeTpoB, TE€HEPUPYEMBIX
oborarutenbHON (PabpUKOH MO 0OOTAIICHUIO YIJICH, C TOYKH 3PSHUS UX MPUHAICKHOCTH K
bonbmm nanHbIM. B kadecTBe 00beKTa HccineqoBaHus NpUHATA (pabpuka 1o odorameHuo

yrist. C 0JfHOM CTOpOHBI, Takue (HaOpuKu UMEIOT O0Jiee TUIIOBOM B CPAaBHCHHUH C PYIHBIMU
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Habop 0oO0OpyJOBaHUS, peaATM3yIOMUKA oO0oraTuTeNabHble mporecchl. C Ipyroil CTOPOHBHI,
KOJINYECTBO TakuX (aOpHK pacTeT exeromHo Onaromapsi BOCTpeOOBAaHHOCTH YTOJBHOMN

MPOIYKIIUH.

[To npenBaputenbHbIM pacuéraM Ha (padpuke Mo 0OOTAIICHUIO YTiiel MOTEHIMATBEHO
MOXKET ObITh ycTaHoBieHO OT 500 mpuOOpPOB, KOTOpBIC KBAa3HHENPEPHIBHO MEPEIAOT
3HaueHust 6osee yeM 5 000 mapamerpoB. IIpu pacuere Ha 1 GalT mHbOPMAIMH, C YIECTOM
MPUBSI3KM KAXKIOTO IMapaMeTpa KO BPEMEHHU, U 4acTOTe mepeaayd nHGopMalmu oJuH pa3 B
CeKYHJy, Moy4uM kKak MUHUMYM 1 I'b pazHooOpa3HbIX MepBUYHBIX JaHHBIX B JIeHb (pacyer
MIPOBEJICH JUISl CHIPBIX JTAaHHBIX). B NeicTBUTENFHOCTH YacTOTa Mepeau JaHHBIX HA MHOTHUX
nmpuOopax BhINIE, a JJIMHA MEPEJaHHOr0 CUMBOJa Oosblie. YIpaBieHHE TaKUM O00BEMOM
uHpOpMALlUd HEBO3MOXXHO BECTH B PYYHOM pEXHME, MO3TOMYy B pabdoty O® mupoko
BHEJPEHbl pa3inyHble HHpOpMAIMOHHbIE cucTeMbl. Lllupokoe NpuMeHeHHe MOIyUUIH
CHCTEMBI JTUCIIETYEPCKOro ympasieHus U coopa nanHeix SCADA u cucrema ynpaBieHHs
npou3BojcTBOM MES. Ilo onenke MucTtuTyTa KOMIUIeKCHOTO ocBoeHust Heap PAH, oObem
naHHbIX, TeHepupyemblx SCADA- u MES-cucremamu, cocrasisger 50-100 Thb B rog Ha
TeKylmuid MOMeHT [3axapoé u Op., 2021]. llpu mnoBbllIeHUN ypOBHS LU(DPOBU3ALUU ITH
3HAYEHUsl CYIIECTBEHHO BO3pacTyT. [IpuBeneHHBIE BBIIIE ONUCAaHUS MHOT000pa3us
mapamMeTpoB M pacyeThl MX oObeMa B TOJHOM Mepe YIOBIECTBOPSIOT mapamerpam 3V,
COBOKYITHOCTb KOTOPBIX SIBIISETCS OAHMM U3 OIpelneieHuil NoHsTus bonbiiue naHHbIE

(boll) [16uwuanu u op., 2023].

VYuutbiBas TemIbl pocTa 00BEMOB MH(OpPMAlMM KJIACCUUYECKHE HWHCTPYMEHTBI UX
00pabOTKH He MO3BOJIAIOT UCIOJIb30BaTh BECh MOTEHIMAN MOTOKa JaHHbIX. CKIaabIBaeTcs
CUTyalus, KOrja JaHHBIE MTPOCTO XPAHATCA B apXHWBaX WM YIJAIOTCA C CEPBEPOB Uepe3
3aJJaHHOE€  KOJMYECTBO BpeMeHH. Takod TMOAXOJ CHMXKAaeT TeMNbl LU(POBOIi
TpaHchopMalMd W HE JaeT BO3MOXHOCTH HCIIOJIb30BaTh €€ mpeumymniectBa. OOmum
MHUPOBBIM TPEHAOM CTajJO HCIOJb30BaHME Ha NpakTuke TexHosoruil boll. Buenpenue
TAaKOr0 MOJXO0Ja MO3BOJUT OPraHU30BaTh IOPU3OHTAIBHO MACHITAOMPYEMOE XpaHWJIUIIE
JJAHHBIX, HA OCHOBE aHajlu3a KOTOPBIX MOXHO IPOBOJIUTH MPOBEPKY TUIIOTE3, BBIABIATH

HOBBIE 3aKOHOMEPHOCTH, ITPOBOJIUTH PETPOCIIEKTUBHBIN aHAJIU3 U TIP.

Peanu3zarust mpoekToB co3nanus, XxpaHeHus U ucnoiab3oBanusi boJl O HerBo3moxHa
OJTHOMOMEHTHO. DTOT MpOIlecC pa3BOpaynuBaeTcs BO BpeMeHU. HeoOxoanma BCeCTOPOHHSIS

MOJrOTOBKA, KaK C HAYYHOM M TEXHUYECKOM, TaK U C YIPABIECHYECKOU CTOPOHBI.
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4.6 Axtyasm3anus 0a3bl JaHHBIX CIIYTHUKOBOW ajabTuMeTpuu. UccienoBanme
oco0eHHOCTel ruapoJioruyeckoro pexuma Kacnmiickoro mopsi. PaspaGorka
PErHOHAJILHOTO  AJITOPUTMA MONPABKH HAa COCTOSIHHE TMOACTHJIAKOIIEH

NMOBEPXHOCTH /151 YepHOoro mops
4.6.1. Aktyanu3zauusi 0a3bl JAHHBIX CIIYTHUKOBOMW aJIbTUMETPUU

B 2023 r. ocymecTBieHa 3amuCh JaHHBIX cryTHUKOB Jason—3, SARAL/AltiKa u
Sentinel-3B B ucxomnom ¢opmare u nepedopmarupoBanue B ¢opmar MHTETpHpOBaHHOM

basel lanabix CnytHukoBoit Anstumerpuu (MBICA).

4.6.2 Anaau3s HpOCTpaHCTBeHHOﬁ HECOAHOPOAHOCTH KINMATHYICCKHUX u

Ce30HHBIX N3MeHeHUn il ypoBHs Kacnuiickoro mops

MexronoBele  u3MeHeHuss ~ ypoBHA  Kacnmiickoro  Mops 1O JaHHBIM
WHCTPYMEHTAIBHBIX H3MepeHui (¢ 1837 r.) M CIyTHHUKOBBIX albTUMETpoB (¢ 1993 1.) B
pasHble BPEMEHHbIE MEPUOJbl pacCMaTpUBaIMCh BO MHOrux pabortax. IlpencraBnenue o6
W3MEeHeHUN ypoBHs Kacnus no JaHHBIM anbTUMETpUYEeCKuX u3mepenuit ¢ 1993 mo 2020 rr.

naért puc. 4.25.

Pucynok 4.25— Ce30HHas1 (CIJIOIIHAS JIMHUSA) U MEKIoA0Basi (MIyHKTHP) U3MEHYUBOCTH
ypoBHs Kacnuiickoro mopst (M) ¢ situBaps 1993 r. no nexadps 2020 r. mo faHHbIM
aJbTUMeTpHYeckux usmepenuii cnytTHukoB TOPEX/Poseidon (T/P) u Jason—1/2/3

J1/2/3)
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3a UCKITFOYEHHUEM JIBYX MEPUOJI0B MOAbEMA YPOBHS — ¢ 3uMbI 1992/1993 rT. 1o nera
1995 1. co ckopocthio +19,9342,14 cm/rox no ormetku —26,4 M BC u ¢ 3umbt 2001/2002 rr.
mo nera 2005r. co ckopocteio 19,92 cm/ron g0 ormetku -26,7mM BC — wum ero
oTHOocuTeNbHOW crabunm3anuu B 2015-2017 rr. (cnmalblif  OTpULATENBHBIA TpeHA —
0,37+0,12 cm/rom), ypoenb Kacnus maman (puc. 4.25). Ilamenne ypoBHS Tocie Jera
2005 r. He ObIJIO MOHOTOHHBIM: PE3KO€ YMEHbIIEHHE YPOBHS UMEI0 MecTo B KoHIle 2010 —
Hagasie 2011 rr. B CcBA3M ¢ 3acyxoll B eBporeiickoil yactu Poccum, BKirodas OacceitH
p. Bonrn, B xonue utonst — asrycre 2010 r. [Arpe et al., 2012], B xonue 2014 r. u B KOHIIE
2018 r. CpenHsig cKOpOCTb MajieHus: ypoBHs B 28-netHuit nepuoa 1993-2020 rr. cocraBuia
=5,37¢1,24 em/ron. K xonmy 2020 r. ypoBeHb poctur otMmetku —28,5m BC. Taxkum
00pazoM, ¢ MaKCUMaJIbHOTO 3HAUCHHs B paccMarpuBaeMslid mepuo B 1995 r. (-26,6 m BC)
1o muaumansHoro B 2020 r. (—28,5 m bC) yposens ynan Ha 1,9 M, u oT Muaumyma 1977 r.

(=29 m BC) ero otaenser Bcero numb 0,5 M.

Knumatnueckue wu3MmeHeHus ypoBHA Kacnuiickoro Mops HepaBHOMEPHBI IO
npoctpancTBy (puc. 4.26, 4.27). B nepuoa ¢ 1993 no 1995 rr. makcumanbHasi CKOPOCTh
nmogbéma ypoBHs Kacrmiickoro wmopss ©Oomee 20 cm/ron  HaOmroganach B palioHe
HepOentckoii u Jlenkopanckoi BmanuH (puc. 4.27a), a Takke B pailOHE BOCTOYHON YacTh
Anmeponckoro nopora. B Bocrounoit yactu CeBepHoro Kacnusi BocTouHee Y panbCckoit
O0pO3AMHBI CKOPOCTh MOJAbEMA YPOBHS B CpelHEM cocraBuia +6 — +14 cm/rom, a B
3anagHoON 4YacTH AenbThl peku Boisra m y mobepexbs Kanmbikuu u Jlarectana — Oosee
+18 cm/ron. Bnome mobGepexpss Mpana u 10kxkHOTO moOepexbsi AsepOaiipkaHa CKOPOCTb

pocta He npeBbicuia +2 — +12 cm/rox (puc. 4.26a).

B mnepuon peskoro manenus ypoBHs Kacmus (1995-1997 rr.) makcumanbHas
CKOpOCTh OoJiee —22 cM/Toj Takke HaOmoaaiack B paiioHe [lepbentckoii u JIeHKopaHCKO#
BnaauH (puc. 4.266), BOCTOYHOM dYacTH ATIIEPOHCKOTO IMOpPOra U BIOJIb BOCTOYHOTO
moOepexnps, oTaenstomero Mope ot 3anmuBa Kapa-boras-I'on. Baons mobepexss Mpana u
I0O)KHOM dYacTu mobOepexbs AszepOaiiikaHa CKOpPOCTh MaJeHHs HE TMpeBbicuia —2 —
—10 cm/roa. HeBbicokre CKOPOCTH CHIDKEHHM YpOBHSI MOpsSI HAOJIIOJAINCh U Y BOCTOYHOTO

nooepexnst CeBeproro Kacrus (—4 — —10 cm/ron) (puc. 4.260).

Jiia cnenyromero BpemeHHoro uHrepBasna 1997-2001 rr., xapakTtepusyronierocs
YMEpPEHHbIM MaJeHueM ypoBHs Kacnuiickoro Mops, IpoCTpaHCTBEHHas HEOJAHOPOIHOCTh

CKOPOCTH W3MEHEHHsI ypOBHs IOKa3zaHa Ha pucyHke 4.26B. Ckopoctb Oonee —8 cM/Tof
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HaOJI0TaeTCsl B CEBEPHOM YacT ATIIEPOHCKOTO MOPOra, a TaKKe BJIOJIb BCEro MOOEpekKbs
AnmepoHCKOro n-oBa. B BOCTOUHOM 4acTH ANIIEPOHCKOIO0 MOPOra CKOPOCTh MAJACHUS HE
nmpeBbicHIa BeanunHy —4 — —5cM/rol. AHajormuHas CKOpPOCTh HaOmroganach B
CeBeproM Kaciuu ¥ BOJIb FOKHOW 4acTH TMoOepexbs AszepOaiimkaHa. MHUHUMaIbHOTO
3HaueHus (MeHee —3 cm/ronm) oHa mocturia B TypkmeHckoM W KpacHOBOICKOM 3ammBax

(puc. 4.26B).

Crnenyrommii mepuoa ymepeHHoro pocta ypoBHs Kacmuiickoro mops (2001—
2005 rr.) (puc. 4.26T) xapakTepusyercss CKOpPOCThIO ToIbeMa ypoBHs Oonee +12 cm/ron B
paiione JIeHKOpaHCKOHM BIIaJUHBI U B CeBEPO-BOCTOUHOM yactu Cpennero Kacnusi ceBepHee
Amnmeponckoro nopora. bonbmue ckopoctu pocra (+9 — +10 cm/roa) HaOGMOJAIOTCS TaKKe
B 3ananHoil yactu CeBepHoro Kacmus, mpuneraromeid k aenbTe peku Bonra, u B ero
BOCTOYHOW uacTu. Bmonbp mnobepexbsi AszepbOaitmxana, Mpana u TypkMmeHucrana ee

BEJIMYMHA He npeBbicuia +7 — +8,5 cm/rox.

Habmomatomeecs ¢ 2006 mo 2009 rr. ymepeHHoe mnaaeHue ypoBHs Kacnus
(puc. 4.27a) Takxke UMEET HEPAaBHOMEPHOE pACIpE/IelIeHHe BETUYMHBI CKOPOCTH TMaJCHUS
ypoBHSI MOpsi. MakcuManbHBIX 3HadeHuM (Oonee —9 cm/rox) ona mocturaer B HOkHOM
Kacnuu (Ha cBane riryoun 6osee 700 M, 10oro-BocTOUHEE AMIIIEPOHCKOTO MTOPOTa U 3araHee
LeHTpanbHOW dYacTu mobepexbsi Typkmenucrana) u B CeBepHom Kacmum B paiione
3amaJHOM YacTHu JeNbThl peku Bosra u ceBepHee MaHTBIIUIAKCKOTO 3a/IUBa. B lieHTpanbHOI
YacTH MOpSl CKOPOCTb TMAaJeHHUsS YPOBHA JIGKHUT B MHTepBaie oT —7 a0 —8,5 cm/ron. Ilo
CPaBHEHUIO C TMpEAbIAYIIMMU TepuoaaMu maaeHuss ypoBHs (1995-2001 rr.) ckopocTb
najieHusl ypoBHS BAOJb MmoOepexbs MpaHa MakcuMalbHa M COCTABIJIAET BEJIUYUHY —7 —

-9 cm/ron (puc. 4.27a).

C 2009 mo 2015 rr. HabGmogaeTcs criibHOe nazeHue ypoBHs Kacmms (puc. 4.276).
MakcuManbHbIX 3HadeHu (Oomee —14 cm/ron) ono nmocruraetr B CeBepHom Kacmum.
MunuManbHOe 3HaueHue (MeHee —9 cM/ron) HaOMIOAAaeTCs B CEBEPHOW YacTH MOps B
Kuznspckom 3amvMBe M B FOKHOM YacTH BJOJb FOXKHOTO TMOOepexbs AsepOaiimkana. B
Cpennem Kacmum ypoBeHBb mMagaeT B cpeaHeM co ckopocThio —11 cm/ron. JlokambHBIN
MuHUMYM (MeHee —10 cm/rox) Habmiogaetrcs Ha rpanuie CeepHoro u HOxknoro Kacmwus
BOKpYTr AmnmiepoHckoro n-oa. B IOxuom Kacnuu ypoBeHb magaer co CKOpocTbio OT —9 10

—12 cm/rox (puc. 4.276).
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[Tepuon crabunmzanuu ypoBHs Mops HaOmomancs ¢ 2015 mo 2018 rr. (puc. 4.278).
MaxkcuManbHass CKOpOCTh majieHusi ypoBHs —0,44 cM/rox HAOMIOAAETCS MEXAY IeIbTaMu
pek Bomra u VYpamn, a Takke y UpaHCKOro mobOepexbs. MUHUMalIbHas CKOPOCTb
—0,28 cm/ron BAOAL mOOEpexbs OT neabThl peku Bonrm m Maxaukansl. B menom
MUHUMaNbHbIE 3HaueHus oT —0,28 cm/rog mo —0,36 cmM/ron HAOMIOAIOTCST B pailoHE

rpanuilsl Mexay CpenauMm u CeBepasiM Kacnimem (puc. 4.278).
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Pucynok 4.26 — Kapra MekronoBoii n3meH4nBocTy ypoBHs Kacnmiickoro mopst
(cM/roa) nJis mepuoioB BpeMeHu: (a) — cuiibHOe noBbitenue (1993-1995 rr.),
(0) — cuabHoe nmagenue (1995-1997 rr.), (B) — mensiennoe nageaue (1997-2001 rr.),
(r) — MmensieHHoe noBbimenune (2001-2005 rr.)
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[Tocne mepuona crabwim3anuu HaunHas ¢ 2018 r. 1Mo HacrosIee BpeMs YPOBEHB
MOps TIafaeT co cpeaHeit ckopoctbio —10,27 cm/ron. MakcuMmanbHbIe CKOPOCTH TaJCHHUS
ypoBHsi O6ornee —10,27 cm/ron HabmogaroTcs B FOxuHom u Cpemnnem Kacmuu (puc. 4.27T).
MunumanbHast ckopocTh —8,0 cM/TOJ] OTSITh JIOKATU3YeTCs B palloHE BAOJIb MOOEPEkbs OT

nenbThl peku Boarn u Maxaukansl 1 B palione n-oa Trop-Kaparas.
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Pucynok 4.27 — KapTa mexkroaoBoii n3meH4nBocTu ypoBHs Kacnmiickoro mopst
(cM/ron) nJiA mepuoa0B BpeMeHu: (a) — meajieHHoe nagaenue (2005-2009 rr.), (0) —
cuwibHoe naaenue (2009-201S5 rr.), (B) — cocrosinne cradbmiabHocTu (2015-2018 rr.), (r) —
cuibHoe najgaenue (2018-2020 rr.)

&3



OTtuer o gesitenbHOCTU ['eodumsnueckoro meHTpa PAH 3a 2023 rop,

4.6.3 Pacuér cucremMarudeckoii OMMOKM B AJbTUMETPHYECKHX H3MEpPeHMSIX

psiia cIyTHUKOB 1Jis1 akBaTopuu Kacnmiickoro mops

OO0benuHeHre NaHHBIX cryTHUKOB T/P u J1/2/3 B equHbIA psig albTUMETPUUECKHUX
U3MEpeHUil TpeOyeT MpOBEACHUS aHaluM3a JaHHBIX 32 BPEMEHHOH HHTepBal paboThI
CIYTHUKOB B pexXHMe TaHaeMa. Takoil pexxuM paOboThl MPEAroiarai, 4To COyTHUKH UMEIOT
OJIMHAKOBBIC MApaMeTPhl OPOUTHI, TPEKH CITyTHUKOB COBIQIAIOT, & Pa3HUIIA 110 BPEMCHH B
MpOJIeTe OJHOTO CIYTHHKA 3a JIpyruM MuHuManbHa. [{ns cnytHukoB J1 u T/P, J1 u J2 n

cyTHUKOB J2 u J3 3Ta pasHuna B cpensem 70 c.

Cnytauku T/P (344-364 uuknsl) u J1 (1-21 mukier) paboTanu B TaHAEME C SHBapS
no aBryct 2002 r., cnytHuku J1 (239-259 uukier) u J2 (0-20 mukisl) — ¢ aBrycra 2008 r.
no ssaBapb 2009 r., crytHukM J2 (280—-303 mukel) u J3 (0-23 mukisl) — ¢ gespans 2016 T.
1o okTA6ps 2016 r.

Cucremarnueckass OIIMOKA MEXIAYy aIbTUMETPUYECKAMU HW3MEPCHHUSMH BBICOTHI
Mopckoit moepxHocTH (BMII) cnytaukamu T/P u J1 mns MupoBoro okeana B CpelIHEM
cocTaBwia 3 cM. B Tpomuueckux mupoTax OHa COCTaBMiIA 2 CM, @ B YMEPECHHBIX HIMPOTAX —
4 cMm [Ponte et al., 2007]. Ins Kacnuiickoro Mopst aHanu3 mokasai, 9ro usmepenus BMII,
MIPOBOIMIMBIE AIbTUMETPOM CITyTHHKA J 1, MpeBhImaroT u3mepenus cnytauka T/P B cpennem

Ha 9,19+1,48 cm. Koaddunuent koppensuuu Mmexry AaaabiMu coctaBui 0,990.

Jlis MupoBoro okeaHa cCHCTEMaTHYecKas OIIMOKa MEXIy albTHUMETPUYECKUMU
m3mepennsimu BMIT cmiytHukamu J1 u J2 B cpegnem cocrtaBuna 17 cm [Dumont et al.,
2011]. Wsmepenus BMII, npoBomumele anbTUMETpoM chyTHuUKa J1, Ha akBaropun
Kacnuiickoro Mopsi mpeBbllIalOT U3MEpeHUs ciyTHUKa J2 B cpenHeMm Ha 8,85+0,84 cM, a

KO3 (ULUEHT KOppesLuy MeX Ty JaHHbIMU cocTaBisieT 0,999.

Pazuuna mexay u3MepeHMs MM CHYTHUKOB J2 u J3 B mepuon paboTel B pexume

TaHgeMma cocraBmia —9,05+0,54 cm.

4.6.4 Pa3paboTka PpermoHAJILHOIO AJIrOPUTMA MONPABKH HA COCTOSIHHUE

NOACTHJIANOLIEH TOBEePXHOCTH I YepHoro Mmops

CocTosiHME TOJACTWIAIONIEH IOBEPXHOCTH BCEr/a OKa3blBaeT BIMSHHUE Ha
PaaoJIOKAllMOHHBIE M3MEPEHUsI C OOJBIION 30HOW MOKPBITHS. DJIEMEHTHI OTpakarollen
MIOBEPXHOCTU IO-Pa3HOMY OTPaXalOT CHUTHAJd ajJbTUMETpa: BIAIAWHBI BOJH HMEIOT
TEH/ICHIIMIO OTpa)kaTh UMITYJIbChI BBICOTOMEpA Jyulie, yeM rpeOHu. Takum oOpas3om, IeHTp
TSKECTU CPEIHEH OTpakarollell IOBEPXHOCTH CMEMIEH OT CPEAHEr0 YPOBHS MOpPS K

BrnaguHaM BoiH. CaBur, Ha3plBaeMbIil  3JEKTPOMAarHUTHbIM  cMmemeHueM (OM),
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MPEACTABISIET COOOM pPa3HUILy MEXIY CPEIHEH BBICOTOM OTPa)KaIOIIUX T'paHEH MOPCKOM
MOBEPXHOCTU M CpPEIHEH BBICOTOW YPOBHS MOps. DTOT CABHUI MPUBOAUT K YBEIMUCHUIO
TAaTbHOCTH, YTO BJIEUET HEOOXOIMMOCTb pacuéTa MOMpPaBKH HA COCTOSIHHE IMOJCTHIIAIOIIEH
noBepxHocTU — dhssh (Sea State Bias — SSB). Habnmionenus u Teopusi mokasbIBaloT, 4TO
JaHHAas TOIpaBKa MPOIOPIIMOHATIbHA 3HAYMMOK BBICOTE BOJHBI (Significant Wave Height,

SWH). Tunuunsle 3Hauenuss M cmemienus coctapisiioT ot —1 10 4% ot SWH.

O,I[Ha U3 3aJa4 CHYTHHKOBOﬁ AJIBbTUMCTPHUU COCTOHUT B YMCHBLIICHUU BJIMSAHUA dhssp

Ha pe3yJIbTAaThbl 06pa6OTKI/I AUIBTUMCTPUYICCKUX HNAHHBIX, 3a CUCT YJIYUYLICHHA aJITOPUTMOB

00paboOTKH, © HAaXOXKIEHHE ONTHUMAJIBHBIX KOIQGUIHEHTOB MoAenu  dhss, A
UCIIOJIb3YEMOT0 aTbTHMETPA.
Ilpu 00paboTKe aTbTUMETPUYCCKUX  H3MEPEHHH  POCCHUHCKHX  CITyTHHUKOB

HCIOJIb30BaJIaCch YeThIpEXMapamMeTpuieckasl MoJielb, (hopMysia KOTOPO UMEEeT BU:

dh,, =a,+h

2
swh (al + aZh + a3U + a4U ) 5

swh

rae ao—as — KodpbuuueHTel monenu, dhsss, hswh — 3HaYUMas BBICOTA BOJIHBI,

U — ckopocTb BeTpa.

Pacuér xoad¢uimentoB mnpoBoawica mo AByM Mmetoaukam: (1) 3HadeHHs BBICOT
MOPCKOW TIOBEPXHOCTH, 3HAYMMBIE BBICOTHI BOJH M CKOPOCTh BeTpa Opajuch B TOUYKax
MepeceyeHrs] BOCXOASIINX U HUCXOIAUIUX TPEKOB. (2) DT ke 3HaUeHUs OepyTcs B TOUKaX
Ha TPEeKe B Pa3HbIX IIUKJIAaX U30MapLIPyTHOM IporpaMMel. Bropas metoauka Juis akBaTOpuu
YepHOro Mopsi Mo3BOJIIET YBEIMUYHMTh YHCIO W3MEpeHUil s pacuéra Kod(pQHUIMEHTOB.

PesynbraTel pacu€ToB 10 00EMM METOIMKAM IpeICTaBlIeHbI B Ta0nuue 4.2.

Tabmuna 4.2 — 3HadeHuss KOAQ(UIIMEHTOB IMapaMeTPUUECKONH MOJEIH MOIPAaBKU Ha
COCTOSIHHE ITOJACTWIAIOIIEH IIOBEPXHOCTH 111 HEPHOTO MOps

Meroauka o TouKaM HeDecedeHIs IIo ToukaM BOJIb TPEKOB N30MapILIPYTHOM
pacdera p MIPOTPaMMBI
Bpewetroit 2018 2019 2018-2019 2018 2019 2018-2019
UHTEpBaI

ao 0,02581 0,08109 0,05208 0,08064 —-0,00763 0,07120
a 0,03785 —-0,20239 —-0,01144 —0,12543 —-0,06024 —-0,08921
a -0,03065 0,03926 -0,01979 0,01009 0,00690 0,00322
as —0,00840 —-0,09299 —-0,02091 —0,00347 —0,00455 —0,00054
a4 0,00032 0,00540 0,00089 0,00018 0,00031 0,00004

CpaBHeHI/Ie 9TUX ABYX IMOAXOAOB IMOKA3aJI0, YTO, HECCMOTPSA Ha pa3IM4reC moAXoa0B,

CpEeIHss pa3HOCTh MOINPAaBKU d/issh HAXOIUTCS HA YPOBHE 2 CM.
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4.7 Monepuusanus uHppacrpykrypsl 'MC nis mpeacraBjieHHMsT W aHAJIU3A

JAHHBIX [0 HAYKaM 0 3emuie

B ocnoe TI'MC-undpactpykrypsl, paspabarsiBacmoii B [I[ PAH, nexur
CTaHJAPTHBIM KIMEHT-CEPBEPHBIM IMOAXOJ, MOAPAa3yMEBAIOIMN HCIIOJIB30BAaHUE TPEX
OCHOBHBIX CEIMEHTOB: cepBepa 0a3bl JaHHBIX JUISI XPaHEHUs T'eONpPOCTPAaHCTBEHHOU
uHpopmanuu, cepepa I'MC s pasmenieHus KapTorpad@uyeckUx HHCTPYMEHTOB MU
CEpBUCOB I'e000pabOTKH, a TaKke BeO-cepBepa ISl MOANEPKKH CETEBBIX KIMEHTCKHUX
npunoxenuit [Conoevés u op., 2018].

B cBiA3M ¢ HEBO3MOXXHOCTBKO  JAlbHEHIIEH OKCIUTyaTallUd HHOCTPAaHHOU
nporpammuoil miargopmsl ESRI ArcGIS Opi1o mpuHATO pelieHue OCyIEeCTBUTH MEPexXo]t
Ha HoBy10 ['MIC-mnaropMmy, B KauecTBe KOTOPOM ObLIO BEIOPAHO OTEYECTBEHHOE pPEIICHUE
NextGIS. Oto coBpemennas ynusepcanbHas 'MC-nmnardopma amst paboThl ¢ reoJaHHbIMU
pasHbIx THNIOB. OHa BKIIOYaeT B ceOs HAOOp HACTOJNBHBIX M CEPBEPHBIX MPOTrPAMMHBIX
MHCTPYMEHTOB Il pEIICHUs IIUPOKOTO CIEKTpa 3axady B 007acTh TeoMH(OPMATHKH,
1 poBoii KapTorpapuu U reoPpu3nKH.

B mnporpammuoii cpene NextGIS Obuto BbINONHEHO NpeoOpa3oBaHHE CIIOEB
reojlaHHblX, paHee odopmwieHHbIX B cpeae ESRI ArcGIS B pamkax mpeaslayiux
uccrnenoBanuii. Mmeromecs HWCXOAHBIE pPACTPOBBIE W BEKTOPHBIC JaHHBIE ObUTH
umnoptupoBanbl B HoBylo [MC-cpeny u odopMIIEHBI COTJIACHO COOTBETCTBYIOIIECH
tematuke. [Ipumep orobpakeHus odopmieHHON Tematndeckoil kapTel B cpene NextGIS
npelncTaBieH Ha pucyHke 4.28. Jlanee odopMIICHHBIE JaHHBIE OBUTM 3arpyeHbl B
nporpaMMHubIid Moynib NextGIS Web mns myGnukanuu npeobpazoBaHHBIX KapT B (popmare

KapTorpauuecKux CEpBUCOB WIIH BEO-KapT.

Pucynok 4.28 — TemaTnueckas kapra «asinuosiorus» u3 0a3sl 1anubix «'MC —
Poccusi» B cpene NextGIS QGIS. Odopmiienune kaptol yHaciaenosano ot I'HC-
npoekTta B cpeae ESRI ArcGIS
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OauH U3 TpUMEpPOB OTOOpPaKEHHSI TOTOBOI BeO-KapThl B CHEIUAIBHOM BeO-KIUEHTE
NextGIS mnpencraBien Ha pucynke 4.29. [Ins KaxAoro BEKTOPHOTO U HEKOTOPBIX
PacTpOBBIX CIIOEB TOCTYITHO OTOOpa’keHUE COOTBETCTBYIOMIEH JiereHIbl B OKHE «Ciom». s
BEKTOPHBIX JIAHHBIX TAKXKe JOCTYIEH MPOCMOTP aTpUOYTUBHON MH(POPMAITUHU DIIEMEHTOB TI0
KUKy Ha Kapre uiu B Tabnuie arpuOyrtoB. Ilosb3oBarensiM AOCTYNHBI HHCTPYMEHTHI
MacIITaOUpPOBaHUs, U3MEPEHUSI PACCTOSHUS M IUIOMIAIU; TEKYIIUX KOOpAUHAT Kypcopa;
BEPTUKAIBHOW IITOPKH, TMO3BOJISIONICH CENaTh MPaByI0 CTOPOHY OTOOpakaeMoOMl KapThl

IIPO3pavyHOU U Jp.

Pucynok 4.29 — Ilpumep oroOpaxenus Bed-kaprtol «buorpapus — I'eorpadus
pacTuTEeILHOr0 NOKPoBa» B cpeae NextGIS Web

4.8 PepaknmoHHo-u31arejbLCcKas 1esiTeJILHOCTh

4.8.1. PeqakumoHHO-U31aTeJbCKAs MOAT0TOBKA MATEPHAJIOB JUIA My0JMKAIUM B

uzganusix 'l PAH

I'eopusuueckuit uentp PAH (I'lLl PAH) sBnsiercss yupeaureneM U M3/aTelieM Tpex
OHJIAWHOBBIX JKypHaioB — «Russian Journal of Earth Sciences» (http:/rjes.wdcb.ru),
«Bectauk Otnenenuss Hayk o 3emsie PAH» (http://onznews.wdcb.ru/) u cepuanbHOrO
anekTpoHHoro wu3naHus «MccnenoBanuss mno reoumHpopmatuke. Tpynet 'Ll PAH»
(«Geoinformatics Research Papers. Proceedings of the Geophysical Center RAS»

(http://ebooks.wdcb.ru/).

CepuanbHoe »dyekTpoHHOE wu3nanue «McciaenoBanusi mno reoumHdopmaTuke.

Tpyasl 'l PAH» yupexneno I'eopusnueckum nentpom PAH B 2018 r. s myOnukanuun
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HAYYHBIX CTaTed, TeMaThKa KOTOPBIX CBsi3aHAa C WH(POPMAIMOHHBIMH TEXHOJIOTHSIMH,
BHEJPCHHBIMH B HayKd O 3eMJie, HAYYHBIX OTYETOB, TE3HCOB KOH(DEPEHIINH, TEXHUIECKUX
JOKyMeHTanuii u T. 1. OCHOBHas IIeNlb JTOTO0 W3IaHUS — MPEIOCTaBUTh HAYYHOMY
cooOmiecTBy Hauboyiee BaKHbIE HaydHbIE pPE3yJbTaThl, MOJIYYCHHBIE POCCUUCKUMU
yueHbIMH. CTaTh¥, MOCTYIMAMOIINE B KYPHAJ, TPOXOAT CTAHJIAPTHOE PEIICH3UPOBaHUE, 32
UCKITIIOYCHHEeM CTaTei, mnpenacTaBieHHbIX uneHamu PAH. Bce crateum mpoxonsT
PEOaKIMOHHYI0 O00pabOTKy M IMYyOJHMKYIOTCS C HCIOJIb30BAHHEM CaMbIX COBPEMEHHBIX
TEXHOJIOTUHN SJEKTPOHHOTO HM3JAaTEeNbCTBA, BKIIOYAs MYJIbTUMEIUIHBIA U WHTEPAaKTUBHBII

KOHTCHT.

Hayuno-undopmannonnsiii xxypaain «Bectnux Otnesienusi Hayk o 3emie PAH»
u3naerca B (Gopmare AJIEKTPOHHOTO MYJBTHMEIMHHOTO >ypHajma ¢ ceHTsa0ps 2009 r.
HoBoctn B HeM OOHOBISIOTCS exenHeBHO. Hapsiimy ¢ oduiuanbHBIME JTOKYMEHTaMH, B
KypHaie myONUKYIOTCS MaTephaibl 0 HanboJsiee 3HAYMMBIX M HMHTEPECHBIX COOBITHSIX B
#u3HU Otnenenus Hayk o 3emsie PAH m ero MHCTUTYTOB, TaKMX KAaK MEKIYHAPOIHBIE U
poccuiickue HayyHble KOH(EpEHLHH, 3aKIIOYEHHS JIOTOBOPOB M BAXKHEHIIMX HayYHBIX
cornamenuiit no trematuke OH3 PAH, pa3Butre HOBBIX Hay4dHBIX M HAay4YHO-TEXHHYECKHX
IIPOEKTOB, MaTepHUajabl O MEXKIYHApPOJIHOM COTPYJHUYECTBE HHCTUTYTOB, MCTOPUYECKHE
ouepkn u 1np. KypHanm wuMeeT HeCKOJIbKO pyoOpuk: «Creunpoekr “ApKTukKa’»,
«Hcropuueckuii ¢pakt», «Bokpyr Csera» u ap. B 2023 r. nosBunacek pyopuka «OTaeneHue
HayK O 3emie», KoTopas AenuTcs Ha 1Ba paspena «Mcropus Otnenenust Hayk o 3emiie
PAH» — nannas pyOpuka Ja€T BO3MOXHOCTh YUTATEISAM KypHaIa OJyUYUTh HCTOPUUECKYIO
cnpaBky o0 Otnmenenun HaumHas ¢ 1927 r. no Hamux gHed, u «lajepes akaJIeMHKOB-
cekperapet Otnenenuss Hayk o 3emuie PAH» — mnpemocraBisiiomias CBEICHHUS O
BBIIAIOIMXCS]  YUEHBIX-UCCIIENOBATENAX, KOTOPBIE BCErJa CTOSUIM BO IVIABE HAy4HOI'O

COO0IIECTBA, U3YYAOIIET0 HAYKH O 3eMIIe.

KpoMe HOBOCTHBIX MaTepHaliOB XypHaJ MyOJIMKyeT HaydHbIe CTaTbH, KOTOpBIC
peructpupytorcss B Crossref m momyuator Homep DOI, craTtbu Taxke HHIEKCHUPYETCS B
PUHII. Crarbu, npencraBieHHbIE B >KypHal, MPOXOIAT 4Yepe3 CTAHAAPTHBIA MpoIEece
SKCIIEPTHOM OLIEHKH, 33 UCKIIIOYEHHEM cTaTel, npeacrasieHHbIX yieHamu PAH. Bee craten

MPOXOJIAT PEAAKIMOHHYIO 00pabOTKYy.

Kypnan «Russian Journal of Earth Sciences» (RJES) uzmaercs ¢ 1998 r. B
KypHaje IyONUKYIOTCS OpWUTHHAJIbHBIC CTaThbU Ha AHIJIMWCKOM S3bIKE, IOCBSIIECHHBIC
HanOoee BaKHBIM JOCTHIKECHHUSAM BO BCEX OOIACTSIX T'€0JIOTMH, TeO(DU3UKH U T€OXUMHUH, B
TOM 4YHCIIE€ T€OMH(OPMATHKH, DKOJIOTMU W (GU3MKKM atMocdepsl M okeaHa. [lyOmmkanus

PE3YJIbTATOB HAYYHBIX HCCIIeNOBaHUM B RIJES sBmsgercs HE TONBKO MPOCTBIM crocooom
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Hay4YHbIX KOMMYHHKaHHﬁ, HO ¥ BaXHECHIIUM >TaIllOM JOKYMCHTHPOBAHHA HAYYHOI'O

KOHTCHTA, a TaAK)KC BHOCHUT 3HAYUTEIbHBIN BKJIA] B Pa3BHUTHC HAYK O 3emie.

I'maBHas nenp JKypHajla — O3HAKOMUTb HAYy4YHOC COO6H_ICCTBO ¢ HanboJyiee BaXKHBIMHU

Hay4YHbIMU  pe3yJibTaTaMH,  TMOJYYEHHBIMH  pPOCCUUCKMMH  yueHbIMU.  CTaThbu,
MPEACTABISIEMbIE MHOCTPAHHBIMU ~ YYEHBIMH WM MEXIYHAPOJHBIMU  KOJIJIEKTHBAMU
aBTOpPOB, TAKXE IPHUBETCTBYIOTCS, B OCOOEHHOCTH ITyOJIMKALIMM, TMOCBALIECHHBIE OOIIUM
npobiemam Hayk o 3emsie. Bce craThw,

OHy6J'II/IKOBaHHBIe B XypHalIC, HMCIOT

uaentudukaropst DOI u EDN.

I'maBHbIM penakropom xypHana RJIES ¢ 2017 r. sBasercs akagemuk PAH
A. 1. I'Bummanu. B 2023 r. B cocraBe penaklIMOHHOW KOJUIETUM >KypHaJla MPOU3OIUIN
n3MeHenus. Penaktopamu mo HampamieHusiM cranu: akagemuk PAH U. A. lllepemer —
CHCTEMHBIM aHalIW3 MW OOJNIbIIME AaHHBIE, K.I.-M.H. B. A. 3aiineB — reoxumus. Unenamu

peaxomeruu cranu: wi.-kopp. PAH A. JI. Bepemaka u a.r.-m.H. O. B. PocToBiiesa.

Pemienue o npUHATUM CTaThu K MyONMKALMK MPUHUMATHCS Ha OCHOBAaHUM HE MEHEe
JIBYX IIOJIOKUTEIBHBIX PELEH3UM, B JKypHaJIEe JCHUCTBYET OJHOCTOPOHHEE CIIEIOE

peleH3upoBaHue. 3a MHOTHE TOAbl M3JaHHUS HAYYHOro IKypHaJla peJaKIMOHHO-
m3narensckor rpynmne ['eodusnueckoro mnentpa PAH ynmaércs ocraBartbes Ha TMO3HUITUN
KypHaJIa MEKIYHapOJHOIO YPOBHSI, YTO BBIFOJHO OTJIMYAET €r0 OT POCCHHCKHUX HAy4YHBIX
u3naHui. [laHHOE yTBEpXKACHME IMOATBEPIKIACTCSA €KETOJHBIM IOBBILICHUEM I1OKa3aTesei
KayecTBa XypHajia B Oubnuorpagpuyeckoir 6a3e naHHBIX Scopus ¢ yuérom MHaukatopa

SCImago (SJR) (tabm. 4.3).

Tabmuna 4.3 — M3MeHeHHe OCHOBHBIX Mokazareneid xypHaira RJES B Scopus u

SCImago (SJR) B 2019-2023 rr.

IToxka3aTejn 2019 r. 2020 r. 2021 r. 2022 r. 2023 r. ¥

49
Q3 kBapTHIb 35 35 42 46
MIPOLICHTHUIIb IPOICHTHUIb | TIPOLCHTUIIL IIPOIICHTHUIIb MPOLECHTHUIIb
20 2,0
CiteScore 0.8 1 1,6 ’ CiteScoreTacker

SNIP 0,793 0,689 0,724 0,754 -
SJR 0,288 0,303 0,333 0,351 -
H-index 17 17 19 20 20

% v
— MpeABapUTEIbHBIN pacyer

89




Otuet o gesTenpbHoCcTU ['eodusnueckoro meHtpa PAH 3a 2023 rop,

Ha pucynke 4.30 moka3zan poct unaukaropa Scopus CiteScore, KOTOPBI OTpakaeT
CpeaHee KOJIUYECTBO IIMTUPYEMOCTH IOCIEIHUX CTaTed, OMyOJMKOBAaHHBIX B >KypHale
RJES, a Taxxke mpouentwis B kareropuu «General Earth and Planetary Sciencesy,
nokaszarenu 3a 2023 r. mpuBeIeHB! B IPEIBAPUTEILHOM BUJE, T. K. OKOHYATENIbHBIE OYyIyT
paccunTanbl B 2024 1.

Hapsny ¢ stum RJES unnekcupyercs cuctemoit Web of Science (Core Collection:
Emerging Sources Citation Index), PoccuiickuM HWHISKCOM HAyYHOTO ITHTUPOBAHHS
(PMHL), u 3apeructpupoBan B cucreme Crossref. B 2023 r. peiftunr xypnana B PUHL]

BO3pOC (B CKOOKaX yKa3aH MOKa3aTellb 3a MPEIbI YU TO):

— 174 (313) mecto u3 3 955 u3nanuii B oomem perituare SCIENCE INDEX;

— 5 (8) npouentuns B perituare SCIENCE INDEX;

— 12 (24) mecro u3 90 wuznmanumit B peidituare SCIENCE INDEX mno Ttemaruke
«I'eomormsy;

— 15 (16) mecro u3z 57 wuznanuit B peiditunre SCIENCE INDEX mno Ttemaruke

«l"eodmsukay. [Iatmnernnit umnakt-daxrop no sapy PUHIL — 0,81.

100

2,1 90 Ql

1,8 80
=15 | '-m- } 2
% | 60 .E‘ Q
S12 50 %
%0!9 40 ; Q3
fEM 30

, a0

0 10 Q4
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e 3uadeHue CiteScore  =e=[IpoueHTiis

Pucynok 4.30 — I'padux pocra nokazarens CiteScore 6a3nl Scopus a1st RJES (nannbie
aas 2023 r. npeaBapuTeJIbHbIC)

B 2023 r. B «Russian Journal of Earth Sciences» Hapsiay ¢ TEKyIIMMHU CTaTbIMHU ObLI
ONyOJIMKOBAH CHEeUUaNbHbIM BbIMIYCK «®DyHIaMEHTalbHblE U TNPUKIATHBIE AaCIEKThI
reoJoruu, reoPU3uKu U Te0d3KOJOTUM», KOTophlid Obul mocBsméH VII MexaynapoaHoit

HaquO-HpaKTquCKOﬁ KOH(bepeHI_[I/ISI «CDYHI[aMeHTaHBHLIC U TPUKIIAJHBIC ACIICKThI
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Te0JIOTUH, re0(U3UKHA U TE0IKOJIOTHU C MCIIOJIb30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX
texuosioruit». Kondepenmus mpoxomuna B 2023 r. B MalKOIICKOM TOCyAapCTBEHHOM
TEXHOJIOTHYEeCKOM yHHBepcuteTe (T. Maiikon, PecnyOmuka Anpirest). Hayunsiit gopym
TPaJMLIMOHHO MMPOBOJUTCS pa3 B JiBa rojia U MpeJICTaBiIseT O0JIbIION UHTEPEC ISl HAYYHOTO
coobmectBa. Corpyanuku ['eopusnyeckoro nentpa PAH npunumanu yuactue B
KoH(pepeHIMHU. B xone koH(pepeHuMH ObUIO 3aciymaHo 62 IUIEHApHBIX M CEKIMOHHBIX

nokiana. B cnenseimyck 0p110 0T00Opano 18 crartelt yuacTHUKOB KOH(EepeHIIn .

ITo utoram 2023 r. omybaukoBaHo 6 BeIMyckoB 23-To ToMma xypHana «RJESy, obmiee
KOJIMYECTBO cTare B kypHase — 70, B TOM uucie B chenBbimycke — 18; B KypHaiue
«Bectauk OH3 PAH» — 358 HOBOCTHBIX cOOOIIEHUN M 2 HAYYHBIC CTaThH; B CEPUATLHOM

nznaanu «MccnenoBanus no reonnpopmaruke. Tpynst 'Ll PAH» — 1 oTuer.

4.8.2 [IpakTHyeckas padoTa ¢ 31aTeJbCKOH MI1aTGopmMoil DIUTOPYM

B 2021-2022 rr. Obula mIpoW3BEAEHAa YCTAHOBKA POCCHUMCKON H31aTENbCKON
IaTGOpMbl MHUPOBOTO YPOBHS JUIsl OHJIAHH paOOThl HAYYHBIX JKypHAJOB U H3/aTEIIBCTB
Omuropym. Ilmatdopma mnokazana cBoi IPQPEKTHBHOCTh OHA CYIIECTBEHHO oOOierdaer
NOJrOTOBKY IyOJMKAallMii W METAaJaHHBIX B COOTBETCTBHE C MHPOBBIMH CTaHIapTaMHU
u tpeboBanmsimu  PUHII, Scopus m Web of Science. B 2023 r. mo pe3ynbpraram
MpaKTU4YecKoil paboThl ¢ minargopMoil 3a NpeablAylIde TONAbl, a TaKKe YYUTHIBAS
MOXKEJIaH!US TIOJIb30BaTeNel (PelakTOpOB, PEIEH3EHTOB, aBTOPOB H JIp.), ObUT yIIy4IlleH BeO-
CaliT JXKypHalla, B pe3yibTaTe XypHan momyunsn HOBeIA calT (https:/rjes.ru/en/nauka/),
KOTOpBIN cTal 0ojee «Ipy>KeCTBEHHBIM» K KOHEYHOMY I10JIb30BATEI0, OOHOBUIICS H3aiiH,

YIpOCTHIIACh HaBUTaNMs  mp. (puc. 4.31).

Tarke B 2023 1. mabnon RJES RA-style 1.0 B ¢opmare n3naTenbcKoil CUCTEMBI
LaTEX Obl1 TOJHOCTBIO TiepepadoOTaH B pe3ysibTaTe 4yero ObUIM CO3/aHbl IIa0JIOH U
cruneBol ¢aiin kimaccoB i Hero. O6a oHM sBisitOTCS cucteMoil Makpokomana LaTEX2e
JUIsl IOATOTOBKU MCCIIEOBATENbCKUX CTAaTEN HAa aHTIIMMCKOM si3bike B kypHall «RJES». B
utore nBe mporpammbl st DOBM  3apeructpupoBansl B DepepanbHOl  ciyxOe 10
WHTEJUIEKTYyallbHOM COOCTBEHHOCTH (CBHUJIETENHCTBA O TOCYJAPCTBEHHOH pETrUCTpaluu

Ne 2023686219 u Ne 2023686218 ot 05.12.2023 1.).
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Pucynok 4.31 — Caiit :xkypHana «Russian Journal of Earth Sciences» Ha n3narenbckoi
miaTgopme IAUTOPYM, co31aHHbI B 2023 1.
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5 Pa3paboTka TeopeTHMYECKHMX OCHOB M JIKCIEPHMMEHTAJbHBIX METOAHUK
CHCTEMHOI'0 AaHAJIU3a /JIs1 KOMIUIEKCHOTO M3Yy4eHHsl reoQu3nvecKux,
reo/ie3M4eCKX 1 MeTeOPOJIOrH4eCKNX TAHHBIX

Wndpp Tembl: FMWG-2022-0008

PeructpaumnoHHbin Ne: 122080300190-6

PykosoguTens: B.H.C., K.¢p.-M.H. P. B. Cugopos
OTBETCTBEHHbIN UCNONHUTENDL: T.H.C., A.T.H. B. [". [eTmaHOB

51 Ocname}me H NOAJACPKKAa CTAHUMOHAPHBIX I'€OMAarHUTHBIX Haﬁnmue}mﬁ B

P® u Ha TeppuTOpUM OJIMKHEr0 3apy0esKbsi; aHAJIMN3 TAHHBIX

B 2023 r. momyuymsia pa3BUTHE KOMIUIEKCHAash Treodu3nyeckas o0cepBaTOPHs
«MuxueBo». BplcokoTouHas reoMarHuTHas oOcepBaTopusi, HHTETPUPOBaHHAs B
UHOPACTPYKTYpy reodusnyeckoir obceparopun «MuxueBo», paszBuBaercs ¢ 2019 r.
coBmectHbiMH ycumusiMu Il PAH u Wuctutryta nuHammku reochep WM. akaaeMuKa
M. A. CanoBckoro Poccuiickoit akamemun nHayk (MU' PAH). B 2019-2021 rr. Obuin
MIOCTPOEHBl U3MEpUTENbHbIE MaBWIbOHBL, B 2022-2023 rr. oOcepBaropust OblLia
JOYKOMIUIEKTOBaHa MarHMUTOMETpUYECKUM oOopyaoBaHueM. B 2023 r. Obu1 ompenenéH
a3UMyT BU3HUPHOW LENM s aOCONIOTHBIX M3MEpPEeHUH U cHOpMyIHpOBaHBI TaKKe
PEKOMEHIalMU 110 YCTaHOBKE NOCTOsSHHO neictByromero nynkra 'HCC mia cozpanus
HAQ/IKHON TE0/Ie3NYEeCKONl OCHOBBI ~ BBINMOJIHEHHS HM3MEPEHH Ha Teo(U3NIecKOil
obcepBatopun «MuxHeBo». Takum obpasom, ¢ 2023 r. obcepBaTropusi (YHKLUHOHUPYET
IIOJIHOLICHHO: Ha HEH perucTpupyercs: MOAYidb MArHUTHOTO IOJIS, BapHallil MAarHUTHOI'O
[OJIi MO KOMIIOHEHTaM M TPOBOAATCA H3MEPEHHUs aOCONIIOTHBIX 3HAYEHUH MarHUTHOTO
CKJIOHCHUSI M HAKJIOHEHHs. «MHXHEBO» SBIAETCS NEPBOM COBPEMEHHOM I'€OMArHUTHOM
oOcepBaropreii Ha OOMIMPHOW TEPPUTOPUU IIEHTpaTbHOTO pernoHa Pd, xotopas
PETUCTPUPYET BBICOKOKAYECTBEHHBIE JaHHbIE C 1-ceKyHIaHOU nuckperusanueil. Ilonoxenue
o0cepBaTOpuM OTHOCUTEIHHO APYyrux obOcepBaTtopuii PO u OmmxHEro 3apyOexnbsi, IpuMep
3apETUCTPUPOBAHHBIX JAHHBIX M ILIYMOBBIE XapaKTEPUCTUKU HM3MEPEHUIN IPUBEACHBI Ha

puc. 5.1.

brin npoBenen coBmectnsiii aHanu3 AaHHbix ['HCC, MeTeoponornueckux AaHHBIX U
JAHHBIX MAarHUTHBIX BapualUil, 3aperuCTPUPOBAHHBIX KOMIUIEKCHOH TIeo(pu3n4ecKon
obcepBatopueil «Knumosckas». [lanuple T'HCC Obun  3aperHCTpUpOBaHBI  YCHEIIHO
¢bynkuuonupytommm ¢ koHna 2021 r. npuémuukom 'HCC. MereonanHbie OblUTH MOTY4YEHbI
OT ycTaHOBJIEHHOM TaMm k¢ B 2021 r. MeTeocTaHIUMH, perucTpupylomeil aTMochepHoe

JaBJICHUE, BIAKHOCTb U TEMIIEpaTypy BO3IyXa.
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(6)

(a)

(8)

PucyHnok 5.1 — I'eomaruuTHasi o0cepBaTopusi «MHXHEBO0»: 110JI0KEHHE OTHOCUTEIbHO
apyrux oocepBaropuii P® u 0mKkHero 3apyoexnbsi (a), npuMep TaHHBIX HAOII0IeHU i
TOPU30HTAIbHOI KOMIIOHEHTHI BeKTOPAa Mo (0), IyMOBbIe XapaKTepPHCTHKHU
1-ceKyHIHBIX HA0/II0IeHN I BEPTUKAJIbHONH KOMIIOHEHTHI (B)

AHanu3 BBITIOJNHEH I IEPUOJa TCOMAarHUTHOW OypH C IETBI0 YCTaHOBIICHHS
cornacoBanHocTd B Bapuarmsx AaHHbIX ['HCC, maHHBIX T€OMarHUTHOTO TOJS M JaHHBIX
aTMOC(EpPHOTO JIABJICHHSI, HMCXOIS W3 TIPEIIOJIOXKEHHUs, YTO HAOIIOJICHUS YyKa3aHHBIX
MPUPOJHBIX MPOIECCOB B XOJE TEOMAarHUTHOTO BO3MYIICHHSI TaKXe IOABEPrarOTCs
BO3MYIICHHOCTH CIIOPAaUYecKoro xapakrtepa. Ilpm 3ToM B cily4ae ¢ T€OMAarHUTHBIMU
BapuanussMu W BapuanusamMu AaHHbIX [HCC npuuwmHO#M Oyaer sBISITHCS, HECOMHEHHO,
BO3JICHICTBIE MOHOCEPHOTO TOKA, TOTIAa KaK CBS3b C BapHALUSIMU aTMOC(EPHOTO JTaBIICHUS
KOCBEHHass W OOyCJIOBJIeHA BIMSHHEM aTMOC(epHOTO »JJIEKTpUYEeCTBA M JUHAMHUKHU
nepeMenieHusi 00JacTeii HU3KOrO M BBICOKOTO JaBlieHHS B aTmochepe (LHUKIOHOB U
aHTUIMKIOHOB). [lepBuunast 06padoTka manHbx ['HCC Obuta mpoBeneHa ¢ MOMOIIBIO BEO-
cepBuca Precise Point Positioning [ Precise Point Positioning, 2023], mp1 moMoIIu KOTOPOTO
ucxonuble RINEX-(aiinber  Obut  KOHBEPTHUPOBAHBI BO BpeMEHHBIC psinbl. bwutn
COIIOCTABJICHBI TONTOTHBIC, IIUPOTHBIE U BEPTHUKAIbHBIC ONTMOKH MO3UIIMOHUPOBAHUS U UX
CpeIHEeKBaJpaTuUecKasi CyMMa C BapUalMsIMH TOPU30HTAIBHOW KOMIIOHEHTHI B TEPUO]]
MarHuTHOM Oypu 23-26 maprta 2023 r. (oAHa U3 CHIBHBIX Oyph TEKyLIero 25-ro IUKIa

COJTHEYHOH aKTUBHOCTH, Dst-MHAEKC BO BpeMs KOTOPOM JOCTUTall B KOHIIE IJIaBHOW (a3bl
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nukoBoro 3HaueHus —184 wuTn). [Ipumep coBmemeHHbiXx rpadukoB naHHbeix [HCC u
T€OMarHUTHBIX JAHHBIX IPEJCTABJIECHbI HA PUCYHKE 5.2 Ul epHuoja Nepexoia OT IrIaBHOU
¢da3er B (dazy BoccraHoBieHus (24 wmapra 2023 r. okxomo 3:00 UTC). Pucynku
JIEMOHCTPUPYIOT HEKOTOPYIO COTJIACOBAaHHOCTb BapHalMii OMIMOKM IMO3MIIMOHMPOBAHUS U
Bapyallii TOPU3OHTATHHOM KOMIIOHEHTHI MAarHUTHOTO TIOJIT 3€MJTM BXOJIEe MarHUTHOM OypH,
0COOEHHO XOpOLIO BUAMMYIO JJIs Iepuoja rinaBHoi (asel Oypu, rae nanasie [ HCC umerot
WHTCHCUBHYI0 HW3MEHYMBOCTh, KaK W JIaHHbBIE MAarHUTHOTO TIOJsl. AHAJIOTHYHOE
conocrapiiecnue reomMmarHuTHBIX U ['HCC-gaHHBIX ¢ METEOPOIOTUYECKUMH MapaMeTpaMu, B
YaCTHOCTH, C aTMOC(EpHBIM [aBJEHHEM, IIOKa HE IO3BOJIIET TOBOPUTH O 3aMETHOM

B3aMHOM KOppCidnuu.

Pucynok 5.2 — [IpuMep cor;iacoBaHHbIX Bapuanuii OIIMOKH NO3UIIMOHUPOBaHus dl no
paHubIM 'HCC-npueMHuka (opaH:keBasi KpuBasi, 0Cb 3HAYEHHMH cJieBa) U BapHalui
TOPU30HTAJBLHON KOMIIOHEHTHI MATHUTHOIO 10JisA 3emuin H (cuHsisi KpuBas, oCh
3HA4YeHHUIl CIIpaBa) VI epuoa I1aBHOM (a3bl reoMarauTHO# Oypu 23-26 mapra 2023
r.

B pamkax HayyHOro corpyaHuyectBa ¢ €-HMHCTHUTYTOM ceilcMonorun AKaaemMuu
Hayk Pecnybmuku VY3bekucran (MC AH PYVY3) Bemercss moArotoBka K pa3BEPTHIBAHUIO
BBICOKOTOYHOI'O MarHutoMerpuueckoro komiuiekca crangapra HWHTEPMAI'HET wa
reousmdeckoit obceparopun «Surubazap» (Pecnybnuka Y36ekucran, IAGA-kox TKT).
B mHacrosmmii MOoMeHT Ha o0cepBaropuud (QPYHKIMOHHUPYET CKAJSPHBIA NPOTOHHBIN

MarautomeTp GSM-19, KOTOpBI perucTpupyer MarHUTHOE T0JI€ Ha HEMPEPBHIBHON OCHOBE
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¢ nauckperusauuedl B | mMuHyTy. B pamkax H3ydeHMs NPUHUIUIHAIBHON BO3MOXKHOCTH
pa3pabOTKH HOBOTO pErMOHaJIbHOrO aHanora Dst-WHIeKca TeoOMarHUTHOM aKTUBHOCTH
IIPOBOJIMIIOCH COBMECTHOE M3YUYEHUE AAHHBIX MOJYJS MarHUTHOIO MOJS OT 00CepBaTOPHU
«SIHrubazap» B cpaBHEHUU C JaHHBIMU MarHUTHBIX oOcepBaTopuil «Anma-ATtay (IAGA-kon
AAA, obcepBatopus Bxoaut B MexayHapoanyto cetb MHTEPMAT'HET), pacnonosxeHHO#M
B Kazaxcrane, u «I'tonarapax» (GLK), pacnonoxennoit B Apmenuu. Ha pucynke 5.3 cieBa
NPUBEJCHBI JaHHBIE MOJIYJS TE€OMarHUTHOTO IIOJS, pPEerucTpupyembie obOcepBaTopHein
«Slaru6asap», B CpaBHEHMM C JaHHBIMHU JBYX BBIIIEYKa3aHHBIX 00CEepBaTOpUN B NEPHUOA
BO3MYIIIEHHO '€OMAarHUTHOW aKTUBHOCTH (Ilepuoj MarHuTHoil Oypu 26 ¢espans — 1 mapra
2023 r., koraa Dst-unaekc nocruran —138 uTu). s ynoO6cTBa cOmoOCTaBiIeHUs U3 JAaHHBIX
MOJyYJIsl MarHUTHOIO IOJII U TOPU3OHTAIBHOM COCTaBIAIOIIEH OBLIO BBIYTEHO CpellHEe
3Ha4YeHue. 3aTeM sl U3y4YeHHs] IOBEJCHUS TOPU30HTAIBHON KOMIIOHEHTHI, Hamboiee
YyBCTBUTEIBHOH K TIE€OMarHuTHOM Oype, [aHHble MOXAYyJs OBbUIM IEepecYUTaHbl B
TFOPU30HTAJIBHYI0 KOMIIOHEHTY C HCIIOJIb30BAaHMEM MAarHUTHOTO CKJIOHEHHUS 110 JaHHBIM
monenu IGRF  [Alken et al,2021]. Pe3synapTupytome pacdéTHble 3HAuYEHHS
TOPU30HTAIbHON KOMIOHEHTHI /{ ObUIHM COMOCTaBJIEHBI C BapHalUsaMHU H ABYX YHOMSHYTBIX
craniuii (puc. 5.3, cnpasa). Pesynprar nemoHcTpupyer, uyto obOcepBaTopus «SIHrubaszap»
perucTpupyer HaJI&XHble AaHHBIE OT IPaBWIBHO YCTaHOBJIEHHOro Ipubopa. B xone
JManpHeWmer paboThl  TUIAHUPYETCS MPOJOJDKEHWE  Pa3BEPTHIBAHUS  I€OMarHUTHON
obcepBaropun  «SHrubazap»  Kak  TOJHOLEHHOH  oOcepBaTOpHMM  CTaHAApTa

NMHTEPMAI'HET.

Pucynok 5.3 — CpaBHeHMe JaHHBIX MOYJISI MATHUTHOIO MOJIAA F OT reOMarHMTHBIX
oO0cepBaropuii «<Aima-ATta», «['ronarapak», «SIaruéasap» B nepmoa reoMarHuTHOM
OypH (¢ BBIYTEHHBIM CPeIHUM 3HA4YeHUEM)
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5.2 Tlouck ™MecTra A Pa3BEéPTHIBAHUS HOBOI0 NYHKTa CTAMOHAPHBIX

reOMarHUTHBIX H3MepeHuii B Bocrounoii Cudupu

VY4acTok, Ha KOTOPOM BBIMIOJIHSETCS pa3BEPThIBAHNE F€OMAarHUTHOW 0OcepBaTOpUH,
pacmosokeH B TOPHO-TaekHON MecTHOCTH [Ipubaiikanbs (puc. 5.4, cneBa) Ha BBICOTE OKOJIO
750 M Haj ypoBHEM MOpsA. YUYAaCTOK pPaCMOJO0XKEH B OKPYXEHHOW COMKaMH YacTUYHO
3a0onouyeHHoi goiuHe p. Mapextel (puc. 5.4, B 1eHrpe). Pemped yuactka —
CJIa00XOJIMUCTBIA € HAJIMYMEM KyCTapHHMKa M peAKuX JepeBbeB (puc. 5.4, cmpasa). HOro-

BaHaIIHBIﬁ YToJ NoAXOAUT BINIOTHYIO K JICCHOMY MAaCCHUBY.

Pucynok 5.4 — IloJsieBble padoThl Ha y4acTKe pa3BéPThIBAHUA TeOMArHUTHOM
o0cepBaTopuu: o01Mii BUJ (cjieBa), p. MapexTa, NPUMBIKAKOIIAA K TPAHUIE YUACTKA
padoT (B LEeHTpe), CeBePpHAasi YaCTh Y4aCTKAa padoT ¢ BBICOKHM KYCTAPHUKOM (CIIpaBa)

Bri0op npenBapuTenbHON JOKAUMKM A1l MCCIEIOBaHUN ObUl OOYCIIOBIICH, MpEXae
BCEr0, YJAJICHUEM OT 3/aHHM, COOPYKEHUN, KOMMYHUKAIMI U JPYTOM TEXHOJOTHYECKON
uHOpacTpyKTypbl. Taxke OblIH yuTeHbI (PU3UKO-Teorpaduueckre 0COOEHHOCTH MECTHOCTH

(penbed ¥ 3aJIECEHHOCTR) B €€ Te0JIOTHUECKOE CTPOCHHE.

3ajaya a’pOMArHUTHOM CHEMKH 3aKII0Yalach B M3YyUYEHUM XapaKTepa MarHUTHBIX
aHOMAJIMH Ha OOLIMPHON TEPPUTOPUU B OKPECTHOCTSX OYyIyIIel MarHUTHOW 00CepBaTOPHH.
MeTon a’poMarHUTOpPa3BeIKU C MPUMEHEHHEM OECHWIOTHBIX JIeTaTeNbHBIX anmnaparoB
(BITJTA) o6namaer OoJbIIEH NPOU3BOAUTEIHHOCTRIO, YEeM Y TEMICXOJHOW CBhEMKH, B
O0COOEHHOCTH B TPYAHOIPOXOIUMBIX parioHax [Aréwun u op., 2019]. OgHako Takoit METON
MMEET MEHbIIee IPOCTPAHCTBEHHOE paspeleHue. [Ipumensemslii Hamu koMmiuieke I'eockan
[Macnumuas, 2023] pemraer 3agady B HECKOJbKO HSTaloOB: BHayaje BBINOJIHSACTCA
a’pooTocheMKa MECTHOCTH ISl ocTpoeHus e€ mudpoBoid Moaenu npu nomomu BITIA
I'eockan-101 tmma «xpeuto». Jlamee ¢ yderom 3ToM 1udpoBOl MOAETH MECTHOCTH
ocymectBisuicas mnoner BIUIA T'eockan-401 MynbTHPOTOPHOrO THUNA C TOJBECHBIM

MarHuToMETpOM.
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JlJ11 KOppeKTHOTo y4é€Ta CyTOYHOI'O XOJa MarHUTHOTO MOJis B palioHe rmosera Obuia
YCTaHOBJIEHA MAarHUTOBapHallMOHHAs CTaHIUSA, B KadeCTBE KOTOPOH MCIOJIb30BaNICA
noneBot Marautometrp GEM systems GSM-19. OO06paboTka a’poMarHUTOMETPUU
npeJcTaBisiyia co00il pacdyeT aHOMaJbHOW COCTAaBIIAIONIIEH MarHUTHOro monst AFa, T. e.
Pa3HOCTH MEXy 3HauYeHUsIMU Moy st MII3, uaMepeHHbIM OnepaTtopoM B TOUKE ChEMKHU F,

¥ U3MEPEHHBIM MarHUTOBapUAIIMOHHOM cTaHIMel Fj, B OnuKalIlnii MOMEHT BpEMEHH t;:

AF, = F(t;) — Fp(ty).

Kapra aspoMarHuTHON ChEMKM PErMOHA IOKa3zaHa Ha puc. 5.5 cieBa. BuaHo, 4rto
obmuii xapaktep AF. B €ro mpenenax H3MEHSETCS IJIABHO, BO3pacTas MOYTH CTPOTO B
3amaJiHOM HampapieHuu npuMepHo Ha 10—12 HTn Ha kaxasie S00 m. Jna emé OGonpiei
JOCTOBEPHOCTH OBLIAa BBINOJIHEHA OoJiee JeTajbHas a’poOMarHUTHas CcbEMKa (puc. 5.5
CripaBa) Ha Y4YacTKe, B KOTOpBIH BXOJWJIA TEPPUTOpUs, BBIOpaHHAs I AajdbHEHIIeH

JIeTaJIbHOW Ha3€MHON MarHUTOIPaJlMEHTOMETPHUU.

Pucynok 5.5 — Kapra a3poMarHuTHON CbEMKH MCCJIeyeMOro peruoHa: Kapra Bcero
Y4aCTKa, Ha Bpe3Ke BHU3Y NIPUBEAEH BHEIIHUI BUI Marauropasse1o4noro BIIJIA
I'eockan-401 (cieBa); 00J1acTh, 00BeIéHHAS MYHKTHPOM H UCCJIEA0BAHHAS B X0/1€
AeTaTbHOM 23POMATHUTHON CHEMKH (CIIpaBa)

Hazemnas MAarovuTorpaJuCHTOMCETPUA BBIIOJJHATIACH B HCECKOJIbKUX Macimradax ¢
IICIBI0 MOCJSIOBATEILHON IeTaan3aum pacnpeacsiCHus MarHUTHBIX aHOMAJIMIA B MECTE

PacCIoJIOKCHHUA 06cepBaT0pHH. CpémMka BKITIOYANa B ce0st TPpHU 3Talla:

1 MepBUYHAsA CbEMKA C MPOCTPAHCTBEHHBIM Iarom 50x50 M (T. e. mar npoduisd u
miar Mexry npo@uisMu cocTaBisiin 50 m);

2 netanbHas cbéMka ¢ marom 10x10 M Ha yuacTke, BBHIOpAaHHOM IO HTOTaM
MEPBUYHON CHEMKM, AN HM3yUEHUS MArHUTHBIX aHOMAlMd, COMOCTaBUMBIX C

pa3MepaMu TeppuTopHu Oyayuiel o0cepBaTOpuu;
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3 MHUKPOMAarHuTHas chbEMKa C marom 1x1 M uist u3y4eHHs y4acTKOB, BBIOpAHHBIX 110
uTOraM  JIeTalbHOM  CBEMKHM, JUIS  BBIOOpa  IUIOMIAZOK  CTPOMTENHCTBA
W3MEPUTENBbHBIX TAaBUJIbOHOB.

Pemenne o BpIOOpe KBaJgpaTHOM CETH W3MEpPEHUM, T. €. TaKOW, B KOTOPOH Iar
npoduiIs paBeH PACCTOSIHUIO MEXAY NMPOoPMIsiMu, ObUTIO MPUHSITO, UCXOJS U3 Crenu(PuKu
3ajjaydl  TMOMCKa 30H, Hauboyiee OJIArONPUATHBIX [UIS PACHOJIOXKEHHUS NaBUJIbOHOB
obcepBaropun. Ha puc. 5.6 mpuBeaeH npumep KapT MAarHUTHBIX aHOMAJIUM, TTOTYYEHHBIX TI0
pesysprataM BTOporo stama chéMku ¢ marom 10x10 M. KapTel moctpoensl i IBYX
MapaMeTpoB: aHOMAIbHOU cocTaBisomed AF, U BEPTHUKAIBHOIO I'paJueHTa MAarHUTHOTO
nonisi OF/0z, moneBble U3MEPEHHUsT KOTOPOro He TpeOoBalu MpeaBapUTebHON 00pabOoTKH.
[IpsimoyronbHukamu ¢ OykBamMu A U V Ha KapTax 00O3HAuY€Hbl y4acTKH, KOTOpble ObUIM
BbIOpaHbl Il pa3MelleHuss aOCOJIOTHOIO M BapHAallMOHHOTO IaBUJIBOHOB U MTOTOBOM
MUKpOMarHutorpaguesTomMerpun. Ilo utory mocnenHero srama Ha3eMHOW CHEMKH OBLIO
MIPOU3BEICHO 3aKPEIUIEHUE MOJI0KEHUS TOCTAMEHTOB BapHOMETPUYECKOT0 U aOCOIIOTHOTO
MaBWJIBOHOB M BU3UPHOM LIeNH Il OyAyIInX 00CcepBaTOPCKUX adCOMOTHBIX n3MepeHuid. [1o
pexomennauusam IAGA [Jankowski and Sucksdorff, 1996], ananu3 pacnpeneneHuit
MIPOCTPAHCTBEHHBIX TI'PAJUEHTOB MAarHUTHOTO MOJS 3€MJIM TO3BOJSET CleNaTh BBIBOJ O
IPUTOJHOCTH JIAaHHOTO ydacTKa JUIsl pa3BEPTHIBAHMS TE€OMAarHUTHOW 00cepBaTOpuu

crangapra UHTEPMATHET.

PucyHok 5.6 — KapTbl MAarHUTHBIX AaHOMAJIHIi, MOJTy4aeMBbIX B X0/1e IPOMEKYTOYHOI 0
JTana Ha3eMHOl MATHUTOIPAJAMEHTHOM ChbEMKH: KAPTA aHOMAJIbHOM COCTABJISIONIEH
AF, (cneBa) u kapTa BepTuKaabHOro rpaanenta MII3 0F/0z (cnpaBa)
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5.3 H3yyeHnme MATHUTHBIX CBOWMCTB CTPOMATEPUAIOB I TeOMArHUTHBIX

o0cepBaTopui

B pamkax pa6oter B 2023 1. 0600mens pe3ynbratel 'l PAH mo uccnemoBanuto
MarHuTHBIX CBOMCTB CTPOUTENBHBIX MAaTEpUANOB Ui MarHUTHBIX oOcepBaTopuil U
OKpY>KaIOIIMX TOPHBIX MOPOJl B OKPECTHOCTSX oOcepBaTopuit [Krasnoperov et al., 2023].
ChopMmyarpoBaHbl HEKOTOpPbIE MPAKTUUYECKHUE ACMEKThl M PEKOMEHJIAI[MH, OCHOBAHHbIE Ha
HKCIIEPUMEHTAaX, HATYPHBIX U JIAOOPATOPHBIX OMPEACTICHUSIX MATHUTHON BOCIIPUUMYHBOCTH.
OTMedeHbl BO3MOXKHOCTH HEKOTOPHIX MHHOBAIIMOHHBIX KOMITO3UIIMOHHBIX MaTepuaioB. B
YKa3HHOW BBIIIE CTaTbe MPHUBEICHO HECKOJIBKO TIPUMEPOB BIMSHHUS CTPOHTEIHHBIX
MaTepHajoB Ha KayecTBO JIaHHBIX oOcepBaTopuil (B HallleM cliyyae, Kak MarHUTHOE T10JIe OT

CBETOJINOJIOB, PA3MEIICHHBIX HAJ TOCTAMEHTOM a0COTIOTHBIX H3MEPEHUN ).

B 2023 r. OBIIO MOCTaBIEHO HECKOJIBKO JKCIIEPHUMEHTOB C BEHIECTBAMU C IIETBIO
MoIeTHpOBaHUs 3P PeKTa HaMarHHIMBaHUS BEIIECTBA IIPH €TI0 OTBEPCBAHUH, CBSI3aHHOTO C
OpPUEHTAIIMOHHOM OCTaTOYHOW HaMarHWYeHHOCTHIO. Tak, ObLI MpPOBEAEH SKCIEPUMEHT IO
M3MEPEHUI0 MarHUTHOW BOCTIpHUMYHMBOCTH O6eToHa Axton M300, mpu 3TOM HCIOIB30BAJICS
nmopratuBHbIM  Kammamerp — [IMMB.  Bnrawame  Obuia  ompenmerneHa — MarHWUTHas
BOCIIPUMMYHUBOCTh CYXOW OeToHHOW cmecu (mopoika). Jlamee OeToH ObUT OOBOJHEH WU
nepeMeniaH B IUIACTUKOBOM Tape. B  xome orBepaeBaHus oOpasiia MarHuTHas
BOCIIPUUMYHUBOCTh U3MEPsIIaCh BHaYalIe TOJHKO HAa BEPXHEH MOBEPXHOCTH 00pasia; Mo3xKe,
KOrJla OTHOCHUTEIbHO TBEPIBIA oOpazen (puc.5.7, cieBa) ObUT H3BICUYEH M3 Taphl,
U3MEPEHMsT TIPOBOJWIMCh HAa BEPXHEM M HIKHEH ero rpaHsax. I3mepeHus Bemuch
MPaKTUYECKU €XKEIHEBHO B TeyeHWEe 23 nHed M 7 4YacoB ¢ MOMEHTa 3aJIMBKH OeToHa.
KpuBble M3MEHEHMsI MarHUTHOW BOCIIPMMMYMBOCTH NPOBEAECHBI Ha puc. 5.7, cupasa. B
HIDKHEW 4acTu oOpasiia poCT MarHUTHOW BOCITPUUMYHMBOCTH OBUI CHJIBHEE, UeM B BEpXHEH
(c 11 mo 13 wurons B TeueHwe 2,5 CyT. OH ObUI OYEHb PE3KMM), BO3MOXKHO, M3-3a OoJjee
CYLIECTBEHHOI'O OTBEpACBaHMS W HCIapeHUs BoJbl. VHTepec Takxke MpeacTaBisieT
HEKOTOpOe COMMKEHHE MarHUTHOW BOCIPUUMYHMBOCTH Ha T'PaHSX CO BpeMeHeM. B xone
AKCIIEPUMEHTa YCTaHOBJIEHO, YTO Ha HIDKHEH MOBEPXHOCTH TBEPAOro obpasima OeToHa
MarHuTHas BOCIIPHUUMYHUBOCTH B CpelHEM B 1,5 pasza BbIlle, 4eM Yy CyXoil OETOHHOU cMmecu

(0,91-1,08x107 ex. CH).

SIBneHre HamMarHW4YMBaHUS OETOHA HAKJIAJBIBAET OIPE/ICICHHbIC OTPAaHUYCHUS Ha
WCIIOIb30BaHWEe O€TOHA B KOHCTPYKIIMU CTOJIOOB, TJIaBHBIM OOpa3oM CBS3aHHBIE C
HEOOXOJMMOCTBIO CO3[aHUSI TIOJTHOCThIO HEMarHUTHOW BEpXHEW YacTu cToiida BMECTO

HU3TOTOBJICHUA LCJIBHOI'O MOHOJIMTHOI'O OCTOHHOTO CTOJI0A. 3KCH€pI/IMCHTI>I Mo U3Y4YCHUIO
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MarHUTHBIX CBOMCTB CTPOUTEIBHBIX MaTEpUATIOB U HMX HW3MEHYMBOCTH MO3BOJISIOT
pa3paboTath OCHOBY [UIsi HOBOIO HAyYHOTO HAIlpaBJEHUs, KOTOPOE€ MOXKHO Ha3BaTh
00CepBaTOPCKUM MAarHUTHBIM MaTepHajioBeiecHHeM. B pamkax JaHHOTO HampaBlIEHUs
BO3MOXXEH OyJeT IHMPOKUH Kpyr Kak JabOpaTOPHBIX, TaK M TOJEBBIX HCCIICIOBAHHIA
MarHUTHBIX CBOMCTB CTPOUTENIbHBIX MaTepHalOB M KOHCTPYKLUMH i 0O0CepBaTOpCKOM

ACATCIBbHOCTU.

Pucynok 5.7 — O6pasen 6erona Axton M300 (cjieBa) U KpuBble H3MEHEHUsS] MATHUTHOM
BOCIIPMUMYHBOCTH HA €ro rpaHsx (cnpasa)

5.4 Pacmo3naBaHHe TIeOMarHHTHBIX 6yp]: Ha OCHOB€ MIOOHHBIX /JaHHBIX C

HCI0JIb30BAHUEM HEHPOHHBIX ceTei

B pamkax pasuBaromierocs 1mojaxoja K 00paOOTKe JaHHBIX MOHUTOPHHIA
OKOJIO3€MHOI'0 KOCMHYECKOI'O0 IPOCTPAHCTBA C HCIOJIB30BAHMEM HEHUPOHHBIX CETel
riryookoro obydenust [benog u op., 2022] pemieHa 3agada pacrio3HaBaHHUs I'€OMarHUTHBIX
Oypp Ha OCHOBE HHU(PPOBOKM O0OpPAOOTKM MATPUUYHBIX BPEMEHHBIX PSJIOB HAOIIOACHUI
MIOOHHOTO rojpockona YPAT'AH. PaszpaGoran anroputM pacro3HaBaHHUsS TI'€OMarHUTHBIX
Oypb. [IpousBenéH BbHIOOP ONTHUMAIBHOTO BapHaHTa MPOrPaMMHOTO MOAYJS HEMPOHHOMN
CeTu, OIpeJesieHbl ero mapamerpsl. Pacrmo3HaBaHMe T€OMarHUTHBIX Oypb PacCMOTPEHO ¢
MIPUMEHEHHUEM Ipoleyp OMHapHOH Kiaccudukanuu, cOpMUPOBAHO NPABUIIO HPUHSATUS
pemennid. [Ipemioskensl (GopMyibl JUIsl OLEHOK BEPOATHOCTEH MPaBMIIBHBIX W JIOXKHBIX
pacrno3HaBaHHUM, MPUMEHEHbl (QYHKIUHM MOTEPb U METPUKHU KauyecTBa. DKCIEPUMEHTAIbHO
HCCIIE/IOBAaHO pACIO3HAaBaHUE T'€OMAarHUTHBIX Oypb. Bbrumciaenus mno paszpaboTaHHOMY

QITOPUTMY JJISl LIECTUMECAYHOTO BPEMEHHOI'O yyacTKa ¢ y4€TOM Ha3HAYeHHOIr'o Mopora
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Y, , =—45 HTn u pe3ynpTaToB pacyéToB MO3BOJIMIM MOIYYUTH MPUEMIIEMbIE BEPOSITHOCTU
IpaBWIbHBIX U JIOKHBIX paclO3HAaBaHWW, cocTaBuBIIME 3HadeHus L =0.8212 u

o’ =0.0047 . TloarBepkaeHsl pabOTOCIOCOOHOCTh U 3(P(EKTUBHOCTH MPEASIOKEHHOTO

HelpoceTeBoro mojaxoja. Pe3ynbraTel pabOThl OpPUEHTHUPOBAaHbI Ha HIMPOKUH KpYyTr 3aaay

COJIHEYHO-3€MHOM (PU3UKH.

5.5 MexayHapoaHoe COTPYIHUYECTBO

B 2023 r. I'L] PAH npunsan yuactue B 19-M cemunape Mex1yHapoaHOH accoliuaiiu
reomarieru3ma u a’poHomuu (IAGA) nmo uHcTpymeHtam, cO6opy u oOpabOTKE JAaHHBIX
reOMarHUTHBIX oOcepBaropuil. B 3ToM roay naHHBIH ceMHHap Mpoxoaua B BeHrpuu u

BKJIFOYAJI B ceOs JIBE YACTH:

l. cBepky MarHMTOMETpoB MyTEM OOmel ceccCuu H3MEpeHUd  abCONIOTHBIX
3HQUCHUMMArHUTHOTO CKJIOHEHHS MW HakiloHeHus (22-23 wmas, 1. Tuxans,
reomarautHas oocepatopus Tuxans (IAGA-koxq THY)

2. MEeXIyHapOJHYIO HAy4HYIO KOH(EPEeHIIHNIO, MIOCBSIIICHHYIO BOIIpOCaM
Pa3BUTHUATEOMATrHUTHBIX OOCEpBATOPUIA, ammaparypbl, METOJOB OOpabOTKH U
aHaJM3a TeOMAarHUTHBIX NaHHBIX (24-26 mas, 1. lllonpon, UactutyT dusuku 3emin
n kocMuueckux Hayk (EPSS) MccnenoBarenbckoit cetn ItBema Jlopana).

VYyactue I'll PAH B nanHOM MeponpusTUy 0Apa3yMeBallo CIAEAYIOLIUE LEIu:

—  cBepkKa (eppOo30HI0BOr0 IEKINHOMETPA/MHKIMHOMETPA Ha HEMAarHUTHOM TE€OJI0JIUTE
Theo—-010, cep. Ne 201243 ; naHHbIi JeKITMHOMETP/MHKINHOMETP SBJISETCS IITATHHIM
Ha MarHuTHo oOcepBartopum «I'romarapak» (IAGA-kon GLK, 40,935° c. m.,
44,475° B. 1.), cOoBMecTHO pa3BuBaemon wu mnoaaepxkuBaemoi [l PAH u
HNuctutyTOoM reodusukn HHXEHEpHON celicMoiorui HanmoHnansHOM akaieMun HayK
Pecny6nuku Apmenus;

— yuyacTMe B Hay4yHoH KoH(epeHiun ¢ JoxiagoM «Magnetic susceptibility
measurements in geomagnetic observatory installation practice» (Sidorov R. V.,
Soloviev A. A., Krasnoperov R. 1., Grudnev A. A., Karapetyan J. K., Lazarev D. D.).
B pamkax moaroroBiennoro [I[ PAH mocrepnoro noknaga  Obutn

MPOJIEMOHCTPUPOBAHBI 00pa3llbl CTpoiiMaTepuaioB (eM—a—+3). Jlokiman BhI3BaJ KUBOU
MHTEpeC y KOJUIET, B YaCTHOCTH, U3 I'epmanuu, ABctpuu, FOAP, a takxe bensruu. Uutepec
ObUT BBI3BaH HE TOJBKO MOTHATOH TEMOW Ba)XHOCTH NPOBEPKH MAarHUTHBIX CBOWMCTB

CTPOUTCIIBHBIX MAaTCpPUaAJIOB IJIA MarHuTHOM O6CCpBaTOpI/II/I, HO H HGO6X0)II/IMOCTBIO B
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NPpUMCHCHHUHN HOBBLIX MATCpHUAIOB [JIA BO3BCACHHUA H3MCPUTCIIBHBIX ITABUJIBOHOB HOBBIX

o0cepBaTOPHIA.
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6 CucremHblii aHaJIW3 JAUHAMMKH TeO(pU3MYECKHX MPOLECCOB B
poccuiickoi  ApPKTMKe M HUX BO3JeilicTBMe Ha pa3BUTHE U
(pyHKuoHUpOBaHUE HHPPACTPYKTYPHI KeJIE€3HOAOPOKHOI0 TPAHCIIOPTA

MpaHT PH® Ne 21-77-30010
PernctpauunoHHbin Ne: 121041200191-6
PykoBoautens: r.H.c. 4.¢.-M.H. lNMununeHko B. A.

6.1 Bo3aelicTBHe KOCMHUYECKOM IOroJbI HA TEXHOJIOTHYEeCKHEe CHCTEMBbI

Jlig u3yueHus: mpupoabl BO3MYILEHUN F€OMarHUTHOIO MOJsl B HOHOc(epe co3aaHa
onnaiiH-cucrema TeslaSwarm (http://aleph.gcras.ru/teslaswarm). Cucrema peanusyer
BU3YQJIM3aIlMIO TPOJOJBHBIX TOKOB B BEpXHEW HMOHOC(EpE C HCIOIb30BAHUEM JAHHBIX
MHOTOCITYTHUKOBOM Muccun Swarm (puc. 6.1). Cucrema gaeT ucciieoBaTeIsiM MPOCTON U
yI0OHBI MHCTPYMEHT JJIsl 0TOOpa COOBITHI M aHaNHM3a TOKOB M 3JIEKTPOMArHUTHBIX IOJIEH
B BepxHeW HoHocdepe, MpeaocTaBiIseT BO3MOXKHOCTh OTOOpa IMPOJETOB CIYyTHUKOB HAJ
3aJJaHHBIM ~PETMOHOM, BHU3YyaJH3allMM CTPYKTYPHl TOKOB BJOJb CHJIOBBIX JIMHHIA,
COIIOCTAaBJIEHUS] KapTHUHBI NMPOJOJIbHBIX TOKOB C KAPTOM BBICHINAHUS aBPOPATIBHBIX YACTHUILL.
CuctemMa mo KaudecTBY MpeNOCTaBIsieMO WHGpOpMaLUu W yHOOCTBY JUIS TIOJIb30BATEIs
IIPEBOCXOJUT 3apyOekHble aHanoru. Takxke B paMKax 3a7add aHaJIU3a BBICOKOYACTOTHBIX
zanucei (50 I'n) MarHMUTOMETPOB CIYTHUKOBOW TPYHNIHPOBKM Swarm JUIs BbIIEJICHUS
MPOCTPAHCTBEHHBIX ~ HEOAHOPOJHOCTEH  pa3paboTaHa  mporpamma  paszelieHus

MNPOCTPAHCTBCHHBIX U BPCMCHHBIX BapHaHHﬁ.

Pucynok 6.1 — 3navyeHusl IVIOTHOCTHU NMPOI0JbHBIX TOKOB B/10JIb YCPEIHEHHOT 0
npoJera cnyTHUKOB Swarm A, C 17.04.2021 B 09:06:00—09:26:00 UT B ceBepHoii
oprorpaguyecKoi NpoeKuun
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3aBeplIeHa IporpamMma TEOPETHYECKOTO aHalin3a BO3MOXHOCTH PErHCTPalUU
u3nydeHu kpaiiHe Huskoil dyactotel (KHY) B kadecTBe IUCTAaHIIMOHHOTO CpEACTBA
oOHapyKeHHsI Teperpy3ku B padbore sHepreTudeckux cered, BbizBanHOM [UT. Co3nmana u
anpoOupoBaHa MOJENb JUIA pacyera 3yekTpomarHutHoro mons or KHY wm3mywarens c
Y4ETOM peajbHON CTPYKTYPHI CHCTEMBI 3emiisi-aTMocdepa-noHochepa 1 KOHEUHOU JITTUHBI
HWCTOYHHUKA. BBINOMHEHO YHCIEHHOE MOJCIMPOBAHUE TPOHUKHOBEHUS W3IyUYECHUU B
YaCTOTHOM JMalia3oHe OT €IMHHULl A0 coTeH ['1] B BepxHIOI0 MOHOC(EpPY OT 3a3eMJICHHON
JIDII konewHo [uHBL. YWCIEHHas cxeMa OCHOBaHA Ha TEOpPETHUYECKOM (opmanusme,
pa3pabOTaHHOM ISl OTMCAHUsI BO30YXKIEHHUS AJIEKTPOMATHUTHOTO TOJS TOPU3OHTATHHBIM
3a3emiieHHBIM funonieM. [lokasaHo, 4To TOK AucOanaHca Ha MPOMBIIUIEHHON YacToTe
CO37aeT OTKIMK B BepxHEH woHOc]epe, HJOCTATOUYHBIA ISl PETUCTpalliu  Ha

HI/ISKOOp6I/ITaJIBHBIX CITyTHHKAaX.

JIns MpOrHO3a HA3eMHBIX MPOSIBICHUN KOCMHYECKOW ITOTOJbI BBIIIOJHEH aHAIU3
BbIcOKOIMPOTHBIX [T BO BpeMs J[AByX THUIOB MAarHUTHBIX Oypb: CBSI3aHHBIX C
KOpoHaJbHBIM BBIOpocOM Maccbl (CME) u BBICOKOCKOPOCTHBIM ITOTOKOM COJIHEYHOTO
BETpa, CO3Jal0IIUM KopoTupytoulyto obnacte B3aumojeiictBus (CIR). OtHocuTenbHas
s pexTHBHOCTh (OTHOIIEHHE MakcuManbHbIX 3HaueHuidt [UT u |Dst#| ungekca) mis CIR
Oypu okazanach NOYTH B TpH pasa Oosblie, yeM s CME Oypu, uTo 00BsACHSETCS BKIAJI0M
TE€OMAarHUTHBIX Mynbcalii Pi3 M CBS3aHHBIX ¢ HUMH CpeIHEMAcIITAaOHBIX BUXPEBBIX

TOKOBBIX CUCTEM B I/IOHOC(I)epe.

HccnenoBansl BHeMarHuTocdepHsie (aktopsl, Biaustomue Ha ['UT-3¢ddexruBHOCTH
nynbcarui  nuamasona Pc5—Pi3. [lns anHanm3a WCHONb30BaHBI JaHHBIE MHOTOJIETHHX
n3MepeHnil Bapuanuii reomarautHoro nosit U I'T wa ceBepo-3anane P®. IlokazaHo, 4To
(daktopom, Hambonee BaXHBIM I TeHepanmuu Tnyibcanmuii ¢ Bbeicokod [UT
3G (GEKTUBHOCTBIO, SIBIIIETCS CKOPOCTh COJHEYHOro BeTpa. lloBbllIeHHE CKOPOCTH
COJTHEYHOTO BeTpa IMPUBOAUT K CHIDKEHUIO AaMIUIUTYJHOTO TIOpora BO30yXKIEHUs
noteHuuanbHo onacHelx ['MT, a ymMmepeHHOE MOBBIIIEHHE CKOPOCTU B TEUEHUE JUINTENBHOIO
BpeMeHu (Oosiee 10 gacoB) mo Biausiuto Ha [UT-3¢dekTuBHOCT MyNbcauii aHaJOTUIHO

Ooitee CHJIbHOMY KPATKOBPEMCHHOMY IMOBBIICHUIO CKOPOCTH.

Jns pemienus 3aga4m MOJEIMPOBAHUS IATENIbHOrO Bo3AeicTBUs [ T Ha aieMeHThI
TEXHOJIOTMYECKUX CUCTEM CO3/1aHa YNPOILIECHHAs MOJEIb BapHalMid HAMarHWYE€HHOCTH MOJ
nercteueM [T, cBA3aHHOTO ¢ T€OMarHUTHBIMU MYJIbCAIIUSMH CJIIOAKHOT'O TAPMOHUYECKOTO
coctaBa. B pamkax monenu mnoilyuyeHO NUPHOIMKEHHOE AHAIUTUYECKOE pelIeHHe s

HAMAarHM4YEHHOCTH, YTO MO3BOJWJIO MOJYYUTh MPOCTYIO pacyeTHyro cxemy. [lokazaHo, 4To
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CYIICCTBCHHO aCUMMETPHUYHAA KpHBasd HAMarHU4YuBaHWA BOSHUKACT IJIA Hy.]'IBC'c’lHI/Iﬁ C IBYMs
u Oomee CIICKTpaJIbHBIMU MAaKCUMYMaMH. Amnamns BCPOATHOCTU TMOSBJIICHHUA TaKHUX

MyJIbCAllMi MPU pa3HbIX THUIAX BO3MYLICHMHM M Ha pa3HbIX MIMPOTax OyJeT pealn30BaH B

2024 1.

JIJ'IFI 3aBCPIUICHUA HNCCIICO0OBAHUA BIIMSAHUS TI'€OMardHuTHOH AKTUBHOCTHU Ha
MIPOCTPAHCTBEHHOE pacmpezeneHne c0oeB B paboTe cUrHANbHON aBTOMaTuku Ha CeBepHOU
x/n 3a 2001-2006 rtr. aHaim3 cOOeB Jii MYPMaHCKOTO YYacTKa JIOMOJIHEH aHajIu30M
6enomopckoro yuactka. CpaBHEHHE IPOCTPAHCTBEHHOTO pacipe/iesieHus CO0eB P pa3HOM
YPOBHC TeOMarduTHONH aKTHBHOCTU IMOATBCPANIIO 3HAYUMOCTDb 3KBATOPHUAJIBHOI'0O CMCIICHUS
oOmactu Hambosiee BEPOSATHOTO TOSIBICHUS COOEB MPH POCT€ T€OMArHUTHOW aKTUBHOCTH,

MPUMEPHO COOTBCTCTBYIOLICC SKBATOPHUAJIbBHOMY CMECIICHHUIO aBpOPAJILHOT'O OBaJia.

JlokazaHa  BO3MOXKHOCTb  JIMarHOCTHKW  TOJIAPHBIX  CHUSHUM HAa  OCHOBE
WHTEJUICKTYaJIbHOTO aHallM3a T€OMarHUTHBIX MaHHBbIX. [I[puMeHenne 6aileCOBCKOTO BBHIBOJA
K JaHHbIM cTaHuuu <«JloBozepo» 3a 2012-2020 rr. mnokasajgo, 4YTO 3aBHUCHUMOCTH
arlOCTEPUOPHON BEPOSTHOCTA HAOIIOJNCHUS CUSHHUN OT T€OMArHUTHBIX IMApaMETPOB HMEET
Jorapu(MHYECKHI XapaKTep, a CTENeHb 3HAYMMOCTH TTPU3HaKa 00paTHO MPOIOPIIMOHAIbEHA
HEBSI3KE MEXKIYy SMIUPUYECKHMMHU JaHHBIMH M allpOKCHUMUpYIouled ¢yHkuueid. TOYHOCTD
peaTM30BaHHOIO0 HAa OCHOBE METOJ]a MAIIMHHOTO OOYYeHHUs «CIydYalHBIH JIec» Moaxoaa K
JIMAarHOCTUKE HAJUYMs TMOJSIPHBIX CUSHUN COCTaBIIsAeT HE MeHee 86% NpH UCMOJIb30BAHUU
HECKOJBKHX JIOKAJbHBIX TPEeIukTopoB H ~80% TMpU HMCHOJBb30BAaHUHU TJI00ATBHBIX

I'€OMAarHuTHbIX UHACKCOB.

BrnepBeie B OTEUECTBEHHOW HAYYHOW JHUTEpaType TOITOTOBIEH  0030p,
HOCBHH_ICHHLII\/'I Pa3JIMIHbIM ACIICKTaAM HpO6JIeMI>I BO3,Z[CI\/JICTBI/I}I KOCMHYECKOM HOr OAbl Ha
Ha3eMHBIC TPAHCIOPTHBIE cUCTeMbl. OMHUM M3 OCHOBHBIX (akTopoB sBistorcs [UT B
3a36MJIEHHBIX NPOTSHKEHHBIX ~ KOHCTPYKIHSX, BO30yXJaeMble TMPH  BO3MYIIECHUSX
reoMarauTHoro moisg. CBsA3aHHBIE C HUMH TCIUTYPHUICCKUEC DJICKTPUYCCKUC II0JIA U TOKHU
MOTYT BBI3BIBATh HAPYIICHUS ICKTPOCHAOKEHHS U cOOU B (DYHKIIMOHUPOBAHHUH PEITHCOBBIX
LeNneil  JKeJIe3HOAOPOKHON aBTOMAaTHKUA. KOCBEHHOE BO3ACHCTBHE BO3MOXKHO 4epe3
HapylIeHHus] CTaOWUJIBLHOW TOJA4M JJIEKTPOSHEPTUU, HAPYIICHUS B CUCTEMax CBSI3U U B
MMOSBJIEHUN OIINOOK B HAaBUTAIUOHHBIX CIIYTHHKOBBIX CHCTCMaX. HpI/IBe)IeHBI IMPUMCEPLBL

BJIMAHHNSA T'COMAarHUTHBIX BO3MYH_I6HI/II‘/JI Ha pa60Ty CUTHAJIM3allu1 CCBCPHBIX YYAaCTKOB P X{I[

Pa3paboran nporpaMMmHBI KOJ Ui pacueTa MNOTEHIMala TpyOompoBoAa Ipu

3aJaHHOM BO3MYIICHHUU SJICKTPOTCIIYPUYCCKOTO IIOJIA B IMOBCPXHOCTHBIX CJIOAX 3emin.
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[IpoBeneHBI OLIEHKN MCKaXEHUS TOTCHIIMAIA «110uBa—Tpy0a» mpu cyooype 9 oktsops 2018
I., CONPOBOX/ABIICHCS MHTEHCHUBHBIMM T'€OMarHUTHBIMU Pi3 mynbcamusmu. Bo3myrinenue
TEJUTypUYECKOTO TOJII TOCTPOCHO C TMOMOUIbI0 Iepecyera 3aperucTpUpOBAHHOTO
MarHMTHOTO BO3MYILIEHUS B TEUIypUUYECKHE TMOJs 110 HMMIIEJAHCHOMY COOTHOILIEHUIO.
TpyOonpoBoaHas ceTb HpeACTaBieHa B BHUJE HaOOpa SKBUBAJICHTHBIX CXEM 3aMelIeHUS,
KOTOpbIE 00BEANHAIOTCS MEXKITy co00i 11t popMUpoBaHuUs y310BOM ceTH nmpoBoauMocTu. C
MCIOJIb30BAHUEM METO/1a Y3JI0BOM MaTpPHIIbI TOJIHON IPOBOAMMOCTH OIpPEAEICHbI 3HAUCHUS
MoTeHIMana B Yy31ax TpyOompoBoaHoil cucrembl. Takum o0pa3oM, co3gaHa Kak
JKCIIEpUMEHTalbHasi 0a3a, Tak W pacyeTHas METOJIMKa s KOJIWYECTBEHHOM OLIEHKU

BapHaluil MOTeHIMana TpyOonpoBoaa Ajs 1000 3aaanHol cuctemsl B A3PO.

HccrnenoBana  BO3MOXKHOCTb ~ IPOTHO3MPOBAHHMS ~ YpPOBHS  H3MEHUYUBOCTH
FEOMarHUTHOIO TIOJISI W, CJEAO0BATENbHO, TI'€OMHAYLUPOBAHHBIX TOKOB, C IIOMOIIBIO
rinobansHoro MI'JI-monenupoBanust Space Weather Modeling Framework (SWMF).
ITokazano, uro moxenupoanue SWMF nocTaTouHo XOpOIIo BOCHPOM3BOIUT TI00abHBIE
napameTpsl MarHuToc(epsl, OJJHAKO MpeCKa3aHHasi N3MEHUYMBOCTh MAarHUTHOTO 1OJIst dB/dt
oKa3ajiach OoJiee 4eM Ha MOpsI0K MeHble Ha0moaaemol. Takum obpasom, Bepcust SWMEF,
ucronszyemasi LleHTpoM mporHo3upoBanus kocmuueckoi morojgsl NOAA, He MOxeT
aJIeKBaTHO IpeJICKa3aTh TOHKYIO CTPYKTypy Oypu/cy00ypH, CBSI3aHHYIO C T€OMarHUTHBIMHU
Bo3MylieHusMu Pi3 wu, ciegoBaTenbHO, BEIMYMHY T'€OMHIYyIHPOBAHHBIX TOKOB B JIDII,

KOTOPBIC OHU BbI3bIBAIOT.

BrinonHena TecToBas mepenaya MUHYTHBIX JAaHHBIX BEKTOPHOTO M CKaJspPHOTO
MarautomMeTpoB co crannmuu  Hopmibck (NOR) B IHKII «AHanuTuveckuit 1EHTP
reomMarHuTHBIX JaHHbIX» ['1] PAH. CpaBHUTEIbHBIN aHATU3 MOTYYEHHBIX JAaHHBIX MOKa3al
MPUHIMITHATIEHYI0 BO3MOKHOCTh Pa3MeIleHUsI BHICOKOTOYHOTO 000py/I0BaHUS U TOBEICHUS
kauecTBa JaHHbIX 10 craHgapra WHTEPMAI'HET. [IlpoBeneHsl  ucnbITaHus
AKCHEPUMEHTAIIBHOTO MPOTOTUINA IPAIUEHTHON ycTaHoBKU i peructpanuu ['UT B JIDII B
paitone obcepBaropun «MuxueBo» (MockoBckas 001.). Pe3ynbTaTsl H3MepeHHid 3arpyKeHbl
B cucremy AIIK MATHVYC, roe ¢ nmoMompi0 CpaBHUTEIBHOIO aHalv3a C JaHHBIMU
Onmu3nexalieil MarHUTHON 00cepBaTOPHH MIPOBECHO pa3/elieHHe 3alMCaHHOTO YCTAaHOBKOM

CHUTHaJIa Ha IPpUPOAHYIO U TCXHOTCHHYIO COCTABJIAIOIINC.

6.2 dusuyeckas CTPYKTYypa 3eMHOM ropbl M BepXHeil MAHTHH

beimo 3aBepiieHO MOCTPOCHHE KOMIUIEKCHOM TPEXMEPHOW MOJEIH JUTOChEPHI

CCBCpHOfI EBpaSI/II/I, BKJIIOYAsl OCaJIOYHBIN 4€X0I U YTOUHCHHYIO KapTy TCIJIOBOT'O IIOTOKA, a
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TaKke HauyaThl paboThl MO ompeneneHuto riayouH a0 Touku Kropu. Ha ocHoBanuu
KOMIIJICKCHOI'O aHa/in3da MJOaHHBIX O T'PABUTAIMOHHOM 1IIOJE€ W Cro BepTHKaHBHOﬁ
MIPOM3BOTHON COBMECTHO C JIaHHBIMH CEHCMHUYECKOW Tomorpadud W COOTHOIICHHUSMU
¢u3MKK ~ MHHEpaJOB  IOJyYe€HO  paclpeiesieHHe  TeMIleparypbl | CTEIIECHU
JACTIIICTUPOBAHHOCTHU MaHTHHHOTO BEIIIECTBA B q)opMe IMPOLCHTHOI'O COACPKaHUA OJIMBUHA
(puc. 6.2). bbul ompezaeneH BKiIaJA MEPBOHAYAIBHOM TEIUIOBOM MOJETU B «MAHTHUHHOE)
rpaBUTaAalMOHHOC TIIOJIE HW €TI0 BCPTUKAJIBHBLIC TI'PaadWCHTLI. Bbrino CKOPPEKTHPOBAHO
pacmpenenieHue TeMIeparypbl U ObUIM yTOYHEHBI CpPEJAHHME 3HAYCHHS TEMIEpaTypbl Ha
KOKIOW TIyOMHE, KOTOpPhIE HEJIOCTAaTOYHO TOYHO OMNPEACTSIOTCS 0 CEMCMUYECKOM
tomorpaduu. ['myOuHbI 10 MOAOMIBEI TUTOC(EPHI ONMpeAeTeHbl KaK MOJI0KEHHE H30TEPMbI

1300 °C coriacHO TEIIOBOKH MOIEIIH.

PucyHnok 6.2 — CteneHn 1en1eTHPOBAHHOCTH MAHTUH Ha riyonHe 100 km
(mpoueHTHOe coiep:KaHue OJIUBHHA)

Bemmonnen pacyer HoBoW Moxaenu TeroBoro moroka (TII) mmst Cubupu u
[JanbHero BocToka Ha OCHOBE NaHHBIX, MOJIYYEHHBIX HA MPEABIAYIIMX M TEKYLIEM 3Tarle
npoekta. Ha ocHOBaHMM AaHHBIX O CTPOEHUU KOPBI OBbLT BBIMOJIHEH pacdeT 3(pQekTHuBHON
panuorenHoii rerorenepanuu (OPT) B BepxHeM ci0e KOpbl, KOTOPBIA BHOCUT HAUOOIBIIUI
Bkiag B TII. 3arem 3Tu pe3ynbTaThl COBMECTHO C ONMUCAaHHBIMU BBIIE JAaHHBIMU ObUIN
HCIOJIb30BaHbl Ul pacdyeTa TeIioBoro noroka Ha nosepxHoctu. Kapra TII B nenom
COOTBETCTBYET OCHOBHBIM TEKTOHMUYECKUM CTPYKTypaM pETrHOHa, a TaKKe pPacKpbIBaeT
HEKOTOpHIE JIOKaJIbHbIe OCOOEHHOCTH, KOTOphle HE ObUIM BBISBICHBI paHee. B wacTtHocTH,
oOHapy>keHbl 30HbI MOBBIIIEHHOTO TII Boabs rpanull menbsha ceBepHBIX MOpeid, bepunrosa

IpoJIMBa U o0JlacTel Me3030MCKOM CKIIaauaToCTH 0ro-BoctoyHoi Cubupu. [loBbleHHbINH
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TII B 30HE€ KOHTHMHEHTAJIbHOW rpaHullbl EBpormeiickoii 1 CeBepo-AMEPUKAHCKOW TUIUT

KOpPPEIUPYETCS C MOBBIIEHHOW TEKTOHUYECKOW aKTUBHOCTBIO.

biaromapst mocTpoeHHOH paHee Mojzenu ocamodHoro 4dexia [Sidorov et al., 2021
YTOYHEHO NPOCTPAHCTBEHHOE PacIpeeeHNe 0CaJ0YHOro YexJia 1-oBa SImai u nojaoxeHue
nenonentpa HOxxHo-Kapckoit Bmaguubsl. MomHOCTE  oTiIOXKeHHH  SIMano-Ta30Bckoit
BIIAJMHBl OKa3ajach NPUMEPHO Ha | KM MEHbIlE, YEM CUHUTAIOCh paHee, MPU STOM
pacnpeziefieHue OcaJKoB IO JlaTepald B HOBOM Mojeiau He u3MeHusiocb. HoBas mojenb
MOKa3bIBaeT 0ojiee MOIIHYIO 00JacTh OCAJOYHBIX OTJIOXKEHMH B BOCTOYHOW YacTH
LenTpanbHo-TallMBIPCKOTO CErMEHTa U CYIIECTBEHHYIO TNTyOMHY B HEKOTOPBIX YacTsX
IOxHo-Talimpipckoro cermenra (15—18 kM). OTu pe3ynbraThl B LIEJIOM COIVIACYHOTCSI CO

cTpaTurpauyecKUMH TaHHBIMU MTOCIIEHUX JIET.

boutn HauaTel paboThl o pacuety rryoun no Touku Kropu (I'TK). Ha mepBom sTame
cocraBieHa kapra ['TK apkruueckoro permona, ocCHOBaHHasi Ha Tpex Mojensx [Davies,
2013; Lucazeau, 2019; Petrunin et al, 2022]. VuterpaibHas MOJAENTb pacCUUTaHa C
HCIIOJIb30BAHUEM BECOBBIX KOA()(PHUIIMEHTOB, YTO MO3BOJIIIO OTOOPA3UTh AHOMAIBHBIC 30HBI
KKIOW M3 MOJENH, HO MPH 3TOM COXPaHHUTh OOIIMK YypoBeHb IriayOuH (puc. 6.3). Bropoii
STam BKJIIOYAN pa3pabOTKy ainropuTMa pacdera TiyOuHbl TOukd Kiopu 1Mo MarHUTHBIM
nanHbIM. Co3[1aHBl JIBa aIrOpUTMa, OCHOBAHHBIE HAa ANNpPOKCHMAIUU TJIaBHOW MarHUTHOU
MMOBEPXHOCTH OECKOHEYHO NPOTSHKCHHBIM TOPU30HTAIBHBIM CIIOEM, a TaKKe METOJIe C
pa3joKEeHUEM XapaKTepPUCTUK B CHEKTpajlbHOW OO0JacTH € TOMyYEHUEM HECKOJIbKUX

XapaKTepUCTUK MAarHUTHOTO cnos [Bouligand et al., 2009].

Pucynok 6.3 — O0bequnénnas moaesb I'TK mo 1aHHBIM TENJI0BOT0 MOTOKA

6.3 U3yueHne ceilicMMYeCKOl AKTUBHOCTH

Jliist co3manust HanOoJIee MOTHOTO 00BEAMHEHHOTO KaTayiora 3emieTpsicennii A3P®
C YHU(PUIMPOBAHHOW MATrHUTYIHOM IIKAJNOW MCIONB30BAICA AalTOPUTM OOBEINHEHUS
karanoros [Vorobieva et al., 2022]. Ero ocHOBHas 3aja4ya — uaeHTUUKanus 1yonen u ux

OTACIICHUE OT a(l)TCpI_HOKOB. Ilo oTnenbHOCTH CO3/aHBI O6’LCI[I/IHGHHBIC KaTaJloru
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3emuteTpsiceHui Jutsi 3anaaHoro cektopa A3P® u nmns xpebrtoB [akkens, KuumoBuua u
apxunenara Ilnun6epren. Karamorum wuHTerpupyior B cebe Bce IOCTYIHBIC JaHHBIC
POCCHUICKUX W MEXIYHAPOIHBIX CEMCMOJIOTMYECKUX areHTCTB. [lepBblid KaTaor COAEPIKUT
uHpopmanuto o 4629 ceiicMuueckux coObITUAX 3a epuoa 1963-2022 rr. u 2126 coObITusX
3a 1998-2020 rr. Btopoii karanor coaepxuT HHQopMmanuio o 17922 celicMuuecKux
coobITusax 3a 1962-2022 rr. IIpoBenena paGoTra 1O MNPHUBENEHHUIO MOATOTOBIEHHBIX
KaTajoroB K OJHOPOJHOW MAarHUTyJHOW Iikase. B wuTore BmepBble ObLI CO3/1aH
O00BbEJMHEHHBINH KaTaJloT 3eMJIETPSACEHHH ¢ YHU(UIIMPOBAHHONW MAarHUTYAHOM HIKanoi Bcei

A3P®, Bxrouas xpeoTsl ['akkens, Knunosuua u apxunenar Llnumndepren (puc. 6.4).

Pucynok 6.4 — Kapra 3nuueHTpPoOB 3eMJieTPpsiCeHNi 00beIMHEHHOI 0 KaTaJIora
3emJirerpsicenuii A3P® 3a nepuon 1962-2022 rr.

6.4 UccienoBanue KIMMaTHYeCKUX MPOLECCOB

[Ipoananu3upoBaHbl KIMMAaTHUYECKHME U3MEHEHHUS! CTOKA PEK, KOJIMYECTBA OCAJKOB,
BJIQXXHOCTH U CKOPOCTH TIPUIIOBEPXHOCTHOI'O BETpa Ha TEeppuUTOpusix MypMaHCKOW U
Apxanrenbckoit obnacreit u pecn. Kapenust no nanueim peananunza NASA MERRA-2. Jns
MCCJICIOBAHMS KIIMMATUUYECKUX W3MEHEHUN CpeIHEMECSYHON TeMIlepaTyphbl MPU3EMHOTO

BO3yXa Ha BBICOTC 2 M, BJIAJKHOCTHU IPHU3CMHOI'O0 BO3AyXa Ha BBICOTC 2 M, CKOPOCTH
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MIPU3EMHOTO0 BETpPa Ha BBICOTE 2 M, CYMMBI OCAJKOB, TEMIEPATYPbl BEPXHErO CIIOS MOYBbI
(0—10 cm), Bnaroconep:xkanusi BepxHero ciiost mouBsl (0—10 cM) U TOBEPXHOCTHOTO CTOKA,
BKJIIOYAsi CKBO3HOM, HCMOJIB30BAIUCH AaHHbIE 3a mepuon 1980-2021 rr. ns Tex xe
TEPPUTOPUN  JONOJHUTEIBHO TMPOBEAEH  aHAIM3  KIMMATHYECKOM  HM3MEHUYHUBOCTHU
TEMIIepaTypbl BO3/yXa, TEMIEPATYpbl M BIAXHOCTH IOYBBI HA Pa3HbBIX TOPU3OHTAX IO

M3MEPEHUsM in-situ U Kpocc-BelBieT aHanu3a (puc. 6.5).
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Pucynok 6.5 — CooTHOIIeHUs JINHEIHOT0 TPEH/1a TeMIIePATYyPbl MOYBBI Ha IIyOMHe
100 cM k TMHeITHOMY TPeHy TeMIepaTypbl IPU3eMHOIr0 BO31yXa M0 JaHHbIM
armocdepuoro peanasuza MERRA?2 3a nepuoa 19802021 rr.

[To nanHBIM HAOIOIEHUH U peaHAIM3aM UCCIIEI0BaHbI KIIMMAaTUHYECKUE U3MEHEHHS U
ME)XXr0/10Basi U3MEHYMBOCTh CTOKA PEK, KOJIMYECTBA OCAKOB, BJIArOCOJEP)KAHUS MOYBHI U
atMocdepsl B peruone bemoro mopsi 3a Oonee yem BekoBoi mnepuon. OOHapykeH
CYILIECTBEHHBIA POCT KOJIUYEeCTBa 0canakoB ¢ cepeaunbl 1970-x mo 2021 r. Ilokazano, 4to
3TOT POCT CUIJIBHEE BCEro MposBMIICs B pailoHax KaHpganaknickoro u JIBUHCKOTO 3aJIMBOB, a
Takxke B paiione BojgocOopa CeBepHoii J[BuHBI. BBIIBHHYTa THIIOTE3a, YTO OOHAPYKEHHOE
YBEJIMUYEHHUE OCA/IKOB MOXKET OBbITh CBSA3aHO C ycueHueM BiusHusg CeBepHOU ATIAHTUKU U
CesepHoro JlenoButoro okeana Ha pernoH benoro Mopsi. BeIonHEHHBIN ClIEKTpaJIbHBIN U
BEWBJICTHBIN aHAIM3 BBISBUJI KOJIEOAHUS MCCIICyEMbIX TTapaMeTpoB C nepuoaamMu 2—4 romaa

n 12-14 ner. C nomoupl0 KpOCC-BEMBIETHOIO aHalM3a IIOKa3aHa CBS3b MEKI0JOBOU
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HU3MCHUYMUBOCTU KOJIMYCCTBA OCAKOB B PCTHOHEC benoro MOpsi € CeBepO—ATJTaHTI/IquKI/IM n

ApKTUYECKUM KOJICOaHUSIMH.

HccnenoBana MeXroqoBasi U3MEHUMBOCTh CKOPOCTH BETpa B paiioHe benoro mops 3a
nepuox ¢ 1950 mo 2021 r. BeigBieHBbl U3MEHEHUS C MEPHOAAMU OJU3KUMHU K IEepuoJaM
Onb-Hunbo — KOxHOTO KONebanus (2—6 net) u CeBepo-ATiaHTHYECKOTO KosiebaHus (7-9
ner). [loka3aHo BIMsSHUE 3TUX KoJeOaHM Ha MEXIoJJOBYI0 U3MEHUMBOCTh CKOPOCTH BETpa
B paiioHe benoro mops u HalAeHBI NEPUOABI UX CHHXPOHM3ALWU U PACCHUHXPOHM3ALUU.
Brickazana rumote3a o ponu ['moGanmbHON aTMOcepHOW OCHMIUIAIUN B KauecTBe
CUHXPOHU3UPYIOLIEr0 3B€HA MEXIAY TponukaMu Tuxoro okeaHa, CeBepHO ATIAHTUKON U

paitoHoM benoro mopsi.

Paccunrtanbt OCHOBHBIC XapaKTEPUCTHKU (ammuuTyna, 4acToTa u
MPOJOHKUTETILHOCTE)  MEXIOJJOBOM  HM3MEHYMBOCTH OKCTPEMANbHBIX  KIMMATHYECKHX
COOBITHI1 Ha OCHOBE CTAaTUCTHYECKOTO aHajIN3a MPOCTPAHCTBEHHO-BPEMEHHBIX MapaMeTpPOB
ypoBHsI bapeHiieBa u benoro Mopeil u apyrux KimmMaTHYecKux mapamerpoB 3a 1980-2021
IT. DKCTpPEMAaJIbHbIE BEJIMYUHBI AQHOMAJIMUA YPOBHA HMEIOT TEHACHIIUIO K YMEHBIICHHUIO
aMIUIUTYIbI, TIPOAOJKUTENBHOCTH U YKCiIa SKCTPEMallbHbIE COOBITUN B 3TUX aKBATOPHUSX.
Te ke XapaKTepUCTUKH PACCUUTAHBI U MPOAHAIM3UPOBAHBI B OTHOIICHUH 3HAYUMBIX BBICOT
BOJH Ha akBaropuu bapeHueBa u bemoro Mopeil MmO JaHHBIM albTUMETPHUYECKUX
n3MepeHuil. MexXromoBass U3MEHYMBOCTh 3THX MapaMeTpPOB IOKa3ajla HE3HAUYMUTEIbHBIN
OTPULIATEIBHBIN TPEHI, SKCTPEMAIbHbIE 3HAYMMBIE BBICOTHI BOJIH TAK)KE€ UMEIOT TEHICHLIUIO
K YMEHBUICHUIO aMIUTUTY/bI, MPOAOKUTEIIBHOCTA W YHCIIa HKCTPEMAIbHBIX COOBITHI B
ATUX akBaTtopusx. [IoAroTOBIEHBI 3a4BKU Ha MOJTY4YEHHE CBHUJIETENICTB O perucTpanuu 0a3

naHHbIX 00 ypoBHE benoro n bapenieBa Mopeii o 1aHHBIM CITyTHUKOBOM albTUMETPHUH.

IIpocTpoeHsl KapThl MOBTOPSIEMOCTH JKCTPEMAJIBHBIX 3HAYMMBIX BBICOT BOJIH HA
akBaropun Jlagoxckoro u OHexckoro o3€p. Ilo maHHBIM anbTUMETPUUYECKUX M3MEPEHUN
ME)XT0/10Basi U'3MEHUYUBOCTh 3HAUUMBIX BBICOT BOJIH Jlamoxkckoro u OHEXCKOro 03€p MMeeT
OTPULATENbHBIM TpeHJ. AMIUINTYAbl 3KCTPEMaJbHBIX 3HAYMMBIX BBICOT BOJH, a TaKkKe
4acTOTa WX IIOBTOPEHMS TakK€ YMEHBIIAKOTCA. 3aperHCTPUPOBAHbl M MOJYYEHBI
CBHJIETENILCTBA Ha 0a3bl JAHHBIX 3HAUYMMBIX BBICOT BOJH Ha akBaTopuu Jlajmoxkckoro u

Onexckoro 03ép.

[ToarotoBiaeH u omyOAMKOBaH 0030p MEXIyHAPOJHOIO OMbITa  aJanTallu
KEJIE3HOJOPOKHOW OTpac/id K BIMSHUIO U3MEHEHHUS KIMMara B CyOapKTUUYECKHX pErHOHax

Kananp! u [1IBennu, a Takke B BLICOKOTOpHOH YacTh Kutasi.
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CdopmynupoBana Mojennb 00pa3oBaHus My3bIPEKOB MeTaHa B TOp(sHBIX OonoTax. B
HACTOsIIee BPEeMsI CTAaHOBHUTCSA Bce Ooyiee OYEBHIHBIM, YTO aTMOC(EpHBI MeTaH BHOCUT
CYIIECTBCHHBIM BKJIAJ B TEIJIOBOM OalaHC 3eMHOW aTtMochepbl M, TEM CaMbIM, MOXET
BIMATh Ha KIMMAaT M TOTOAHBIE yCIOBHMS Ha Hamed muaHere. OOLIEIPUHATOE MHEHHE
CBS3BIBACT BBHIOPOCHI M€TaHa B aTMoc(epy C ero mpou3BOACTBOM OakTepusiMu B OOJOTax.
XOTsI TPOUCXOXKAECHHWE MeTaHa B 00JOTaX YCTAHOBJIEHO YK€ JaBHO, MEXaHU3MBI,
OTBETCTBEHHBIC 32 €ro MEePeHOC B aTMocdepy, 10 CHX MOp He BhIACHeHB. Panee [Moore,
Knowles, 1990; Happell et al., 1995] coobmanock 0 J1a0OpaTOPHBIX HKCHEPUMEHTAX,
MOKA3aBIINX, YTO 00Opa30BaHHE MTy3BIPHKOB TAKXKE MOKET BHOCHUTH CBOW BKJIA/I B BBIJICIICHUE
MeTaHa. Bkian 3Toro Mexanu3ma HHOTa MOKET NMpeBbIIaTh AU} Py3noHHOE BBIACTICHNUE Ha
HECKOJIBKO JIECITUYHBIX MOPSIKOB. TEOPETHIECKOTO PACCMOTPEHUS ITOTO dPPEeKTa MoKa He
cymectByer. Hamu pa3zpaborana Teopusi, KOTopas yuuTbIBaeT AU Py3no MOJIeKya1 MeTaHa
B Tomme Oosora. Ilpeamonmaraercs, 4Tro my3blpH O00pa3yrTcs B TeX MecTax, TJie
¢ dy3uoHHasE CHOCOOHOCTh MOJIEKYJ KOJIEOIEeTCsl B CTOPOHY MEHBIIUX 3HaYeHHi. B aTHx
MeCcTax METaH HAKaIlJIMBACTCs U JAeT KU3Hb MAICHBKHUM ITy3bIpbKaM. 3aTe€M 3TH ITy3bIPHKH
MOTYT pacTH, 3aXBaTbIBasi MOJICKYJIBI METaHa U3 OKpyXkaroleh cpeasl. B pa3zpabaTeiBaemoit
MOJIENIM  TIPENAIoaraeTcsi, 4YTO CKOPOCTh TIpoIecca pOocTa OMMCHIBaeTCs (popmyIioi
MakcBema, T. €. OHa MPONopIoHaIbHa MU y3un MOJEKYJT METaHa U PaguyCy YacTHIIbL.
[lpr nOCTHXKEHMHM KPUTHYECKOTO pa3Mepa My3bIpb HAYMHAET BCIUIBIBATH M JIOCTUTAET
MOBEPXHOCTU O0JI0Ta, TZIe B3PHIBAETCS, BBHIOpACHIBAS CBOE COJEPKUMOE HApyXKy. OTOT
MpoIecC MPOUCXOJUT Topasio OpicTpee, ueM pocT yacTull. [loaTromy kiuHETHKA 00pa30BaHUs
U POCTa My3bIPbKOB MOXET OBITh OINKCaHA YPaBHEHHEM HEPa3pbIBHOCTH C HUCTOYHUKOM
MEJIKUX TY3bIPbKOB W MIHOBEHHBIM MOTJIOIIEHHEM O4YeHb KPYMHBIX. B cBolo odepens,
My3bIPbKH SBJISIOTCS HCTOYHUKOM MOJIEKYJISIPHOTO METaHa, KOTOPbIii He00X0IMMO BBECTH B
ypaBHeHue 1uddy3un. Takum o0pa3oM, OHO COIEPXKHT TPH UJICHA: MOJIEKYJIsIpHas
g dy3us; 4ieH MOTephb, CBA3AHHBIM C 3aXBATOM MOJIEKYJ MeTaHa My3bIpbKaMH; YIEH

HCTOYHHUKA (CKOpOCTB MMPOHU3BOJACTBA MCTAaHA 0O0JIOTHBIMH 6aKTepI/I}IMI/I).

6.5 I'eonndopmanmoHHOE CONPOBOKIEHHUE

[IpoBoamincy paboOTHl IO PEOpraHU3alMU U MEepeHocy 0a3bl reOnpOCTPaAHCTBEHHBIX
JaHHBIX Ha HOBYIO mporpammuyio miardopmy NextGIS QGIS, koropas npexacrasiser
coboit monHopyHKIMOHAIBHYIO HacTtoibHyto [MC 1yig co3paHuss M pelakTUPOBaHMS
JAHHBIX, MPOM3BOJCTBA KapT, BBINOJHEHUS aHamuTHueckux omnepauuil. HoBoe 1O 6bii0

pa3BepHyTO Ha cepepHOil uHppacTpykType 'Ll PAH. ba3za reonpocTpaHCTBEHHBIX JaHHBIX
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I'MC «Apxrtuka», chopmupoBaHHass B xojae ucciemoBanuii 2021-2022 rr., u3Ha4aJIbHO
npescTaBisiyia co0oi HabOp pacTPOBBIX M BEKTOPHBIX cloeB, a Takxke ['MC-mpoekToB B
dopmare ESRI ArcGIS. bruta ocymiecTBieHa KOHBEpTAIUsl B IPOCKTHI, COBMECTUMBIC C
HOBBIM [1O ¢ yacTuuHbIM coxpaHeHuem odopmieHus. BbUIO MOBTOPHO MOATOTOBIEHO U
CKOHBEPTHUPOBAHO 15 pacTpoBBIX TEMaTHYECKHX CJOEB. Tarke OBLI CO3JaH OTICIHHBIN
I'MC-npoexT A uMmnopra 72 pacTpOBBIX CIOEB SKCTPEMAJIBHBIX 3HAUEHUN KIIMMaTHYECKUX
napameTpoB. s xonBepramuu odopmiieHus 3tux cioeB u3 ¢opmara ESRI ArcGIS B
cootBeTcTByrOomui dopmat NextGIS QGIS 6v11 ncnons3oBan mMomyns SLYR. B cBsizu ¢
[IEPEX0JIOM Ha HOBYIO NPOTrpaMMHYIO0 IIaT@opMmy ObUI MOBTOPHO Ppa3BEpHYT IeONopTall
«Apktuka»  (https://arctic-gis.gcras.ru/).  Jlnas  co3maHMs  mopTana  MCHOJIb30BAJICS
crelManu3upoBaHHbll nporpammubil Moayiab NextGIS Connect, KOTOpbIi MO3BOJISET
nyOnrMKoBaTh BeO-KapThl U yrpaBisaTh reofanHbiMu Ha I'MIC-cepBepe. HoBwlii mHTEpdeiic
reornopTtayiia (puc. 6.6) MO3BOJIIET OCYIIECTBIATH BBIOOP MOCTYIIHBIX IJIsi BU3yalld3alluu
CIIOEB JaHHBIX M NPOCMATpUBaTh TaOiuIly aTpuOyTOB BEKTOPHBIX clioeB. B uHTepdeiice
TaK)Ke JIOCTyIEeH HabOp BCTPOEHHBIX HHCTPYMEHTOB MJIi B3aUMOJEWUCTBUS CO CIIOSIMU:
YBEJIMYEHUE, U3MEPEHUE PACCTOSHUW W IUIOLIAJAEH, medaTth U Ap. BCTpoeH MHCTPpyMEHT
«BepTukanpHasi mTOPKa», KOTOPBIA JeNaeT MPO3pavyHOil 00IacTh BBHIOPAHHOTO CJIOS, YTO
MO3BOJISIET YIOOHO MPOBOAMUTH aHAJIU3 HECKOJIBKUX CJI0EB 0€3 MepPeKIIOUeHHs] MEXI1y HUMU
B JlepeBe MpoekTa. JloCTyll K reonopTajly B HACTOSILEE BPEMsI SIBISETCS OIPAHUYEHHBIM U
TpeOyer aBTOopu3auuu. JlanpHeime padoTsl OyAyT HampaBiIeHbl HA COBEPIICHCTBOBAHUE U

pacmupenue pyHKIIHOHAIA Pa3BEPHYTOTO reornopTana « ApKTUKa.

PucyHnok 6.6 — Ilpumep oTodpazkeHust KapThbl 0a3bl JAHHBIX APKTHKA»
B NextGIS Web
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OOHOBJIEHO TNPOrPaMMHO-APXUTEKTYPHOE PEIICHHE €IMHOW I'eOMH(POPMALNOHHON
CHCTEMBbl HHTEpakTHBHBIX chepuueckux Buzyanmsanuii (MCB), obecneunBaromiee
B3aUMOJICIICTBHE MEX/ly CEPBEPOM M T.H. KIIMEHTOM-Tunepriiodycom. MHOrooopasue Takux
reonH()OPMAIIMOHHBIX CHUCTEM pACCMOTPEHO B craThe [bospuunos, 3axaposa, 2022].
MakcumalibHOE KOHIIEHTPUPOBAHUE UCIIOTHEHUS OOIIMX MPOIIECCOB 00PaOOTKH JaHHBIX Ha
cepepe MICB npenorBpamiaer ux TupaxupoBanue Ha kiaueHtax MCB u npenonpenenser
yHU(UIUPOBaHHOE B3auMojieiicTBue. Peann3oBaHa BbICOKOYpoBHEBasi 00paOOTKa JaHHBIX
Ha ocHoBe API, a umenHo B3aumoeiicTBue ¢ oObekTamu xpanwimia «Cnaitny u «['pymnmna
CIIaliJIOB» TMOCPEACTBOM DETIaMEHTHPOBAHHOIO HCHOJIHEHHs mnpouenyp. Ilponemypsr
peann3oBaHbl Ha si3bIKe o0iero HazHadeHus Python u ucnonnstores nubo yepes Be6-API,
aub0 B JIOKaIbHOM cpejae mojib3oBaTend. [lonmosHeHa HOBBIMU BH3yalu3auusMu 0aza
TeMaTHYeCKUX JaHHbIX 10 A3P®, pacnosaraemas B Buze cinaigos MCB u ux rpynn Ha
JKCIIEPUMEHTAIILHOM CTEHJIe — BeO-cepBepe mo ajapecy data.sph.gceras.ru/resources/Arctic.
Habop nuHamudeckux crnailjoB «I'eoMarHUTHBIE BO3MYILEHUS» 00BEANHAET MOTy4aeMble B
peXHUME pPEalbHOTO BPEMEHHU JAHHBIE 10 MPOTHO3y MHTEHCHUBHOCTH TOJISIPHBIX CHUSHHM,
BPEMEHU CYTOK M TpaekTropusM aBuapericoB. Cnailn «OObeAMHEHHBIH KaTajaor
semnerpsicennit A3BP®» mpeoOpaszyer B anumanuonnyio VMCB wundopmammio o 45 793

ceCMUYECKUX COOBITHAX 3a mepuos ¢ 1962 mo 2022 rr.

6.6 111 Bcepoccuiickasi IK0J1a MOJOABIX YUEHbBIX

OpranuzoBana III Bcepoccuiickasi mikosia MOJOABIX YUEHBIX «CHCTEMHBIN aHalu3
JUHAMMKHU TIPUPOIHBIX IPOLIECCOB B poccUiickoil Apktuke» ¢ 5 mo 8 utons 2022 r. B
ITonmockoBre Ha ©Oaze orens «PALMIRA GARDEN HOTEL & SPA»
(https://school2023.gcras.ru/). Illkona coOpana MOJIOABIX YYCHBIX U3 PA3IUYHBIX PETHOHOB
Poccun wu 3apybexws, Brmodas ropona IlerpomaBnoBck-Kamuarckuii, BmamuBocTok,
Sxyrck, Tomck, HoBocubOupck, bumkex (Kuprusus), Triomens, ExarepunOypr, VYia,
Kazanp, CeikteiBKap, BianukaBka3, Apxanrenbck, MockBa u Cankr-IlerepOypr.
IIporpamma IlIkonbl BKIHOYaNa JEKIMM BEAYLIUX POCCUMCKUX YYEHBIX M IPAKTUYECKUE
3aHATUSA 110 HANpPAaBIEHUSM TIeO(PHU3UKH, KIUMATOJIOTUHU, OKEaHOJIOIMH, TUCTAHIIMOHHOTO
30H/JMPOBaHUS, TeOMH(POPMATUKM U CHCTEMHOIO aHajiu3a, OHOJOIMH, SKOJOTHH,
TPAHCIOPTA U JAPYTUX CMEXHBIX TUCHUIUIMH. C JeKUHUAMU M CeMHUHApaMHu BBICTYNHIN 26
U3BECTHBIX POCCHMCKHMX YUYE€HBIX. B KadecTBe ciyluaTenedl B LIKOJE NMPUHAIM ydacTue 41
MOJIOJION y4YEHBIH B BO3pacTe A0 35 JIeT BKIIOUMTENBHO. BCero B MeponpusaTUN MPUHSIIA

yuyactue 73 y4acTHUKOB (puc. 6.7).
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Pucynok 6.7 — YuacTauxku III Beepoccuiickoii IKoabI M0I0ABIX y4eHbIX «CHCTEeMHBIN
aHAJIN3 JUHAMHUKY NPUPOIHBIX MPOLECCOB B POCCHICKOH APKTHKE»
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7 CucteMHasi OIEHKA CeliCMMYECKOH OMACHOCTH WLEHTPAJILHOW 4YacTH
Boasmoro Kaskaza (OceTuHcKuii ceKTOP)
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A.T.H. B. . KaptaH

7.1 AHaTuTHYeCKNH 0030p CYIIEeCTBYHIIHUX OLECHOK CeliCMHU4YeCKOH ONAaCHOCTH

Ocerunckoro cekropa boabmoro Kapka3a u MeTo10B HX OCTPOEHHUA

CoOpana wuHpopmanuss 00 HCHOIB3YEMBIX METOAAX M IOAXO0JaX K OICHKE
ceiicmuueckoii onacHoctu (OCP, ICP, CMP u unsie) teppuropun Pecnyonuxu CeBepHast
Ocetus — Amanns (PCO-A). Ha ec ocHOBE BBITIOJIHGH aHAINW3 CEMCMHYECKOW OIMAacHOCTH
tepputopun PCO-A u noaroroBien 063o0p. Mcnonb3oBansl komiuiekTsl kapt: OCP-97,
2015 u 2016; ICP (A, B, C, D) PCO-A; ACP (A, B, C) Cesepnoro Kaskaza; CMP ropomos
u Haubosee KpynHbIX HaceneHHbIX MYHKTOB PCO-A; cxema 30 BO3 no E. A. Poroxuny;
pe3yabTaThl  pacloO3HAaBaHUS MECT BO3MOXHOI'O  BO3HHUKHOBEHHS  3€MIICTPSCCHMH,
MOJTyYeHHbIE KaK Ha 0a3e KJIACCHYECKUX AITOPHUTMOB, TaK M COBPEMEHHBIX CHCTEMHBIX

MMOIXOH0B.

[Tokazano, uto Tepputopusi Pecnyonuku CeBepHasi Ocetust — AllaHUsS OTHOCHTCSI K
palioHaM BBICOKOW CEMCMHUYECKON OomacHOCTU. Tak, HampuMmep, UEeHTpajdbHas 4acTh ropojia
BrnagukaBkasa pacrionoxkeHa B mpejenax 30H 7—8-0alabHOW MHTEHCUBHOCTH, 9 OannbHbIE
30HBI BBIJEJSIOTCS BAOJb 3aMaJHON M BOCTOYHOM €ro okpauH. B ropogax Anarup u becnan
BbIIeTICHBl 7, 8 W 9-OannbpHble 30HBI, 8—9-0almbHBIE 30HBI MOKpHIBAIOT T. Jluropa, Bcs

TeppuTopus r. Mo30k pacrnosoxeHa B 9-0anpHoi 30He.

7.2 O030p CTPYKTYPHO-TEKTOHMYECKOH, TIe0AUHAMHYECKOH, reou3nvecKo
U3YYEHHOCTM M COBPEMEHHOI0 HAMNPSKEHHOr0 CcOoCTOSTHUS (OCeTHHCKOro

cexTopa Boabmoro KaBkasa

BrimonHeH aHanu3 CTpyKTypHO-TEKTOHUYECKOM, T€0AMHAMHYECKON, Te0(pU3nIECcKOi 1
ap. uHpopManuy. YCTaHOBJIEHO, YTO HOBEHIIME ABM)KEHUS OTPakaloTcsi B I'€OMETPUHU
MOJIOJBIX pa3JIOMOB M BBIXOJAaxX IOPOJ pa3HOTO BO3pacTa Ha I[OBEPXHOCTb, B
OPUEHTUPOBKE XpeOTOB, JOJMH, B XapaKTEPHBIX OCOOEHHOCTSX T'MIICOMETpUH, B (hopme

M30JIMHUN MOIIHOCTEH 3€MHOW KOpBI, KPUCTAUTMYECKOro (yHIAMEHTa, re0(PpH3NIECKIX
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nosiei, TryOuHbl TpaHuilbtl Moxo. Caenad BBIBOJI, UYTO OIlEHKA CEHMCMHYECKON OMAacCHOCTH
Ocetunckoro cexkropa bompmoro Kapkasa HeBo3MOkHa 0e3 yueTa TreoAMHAMHYECKON
00CTaHOBKM COCEIHUX PAHOHOB, TaK KaK CHJIOBOE BO3JECHCTBHE T'PAaHUYHBIX CTPYKTYpP

MOJKET OBITh MPUUYNHON CeCMHYECKUX siBIeHU 1 Ha Tepputopun PCO-A.

CyliecTByeT TecHasi MPOCTPAHCTBEHHAs, KWHEMAaTU4YeCKass W TEHETHUYECKas CBS3b
MEXAy TpoieccoM (OPMHPOBAHMS ATBITUNMCKONW CKJIAA4aTO-HABUTOBON TEKTOHHMYECKOM
cTpykTypbl boisbimoro KaBkasa u COBPEMEHHBIMU CMELICHUAMH 3JIEMEHTOB 3EMHOM KOpPBI
peruona, BeiaBisieMbIx cpenctBamu [THCC. CoBpemenHble naedopmaiiiu BEpXHEH dYacTu

3eMHOU KOPBI — MPOJIOJDKEHHIE €€ MEe3030MCKOr0—KaitHO30#CKOro 3Tana popMUpOBaHUsI.

HNmerorcst runoTes3bl, OTJIMYAIOLIMECSs OT TPaJWLMOHHOM — O CyIIECTBOBAaHUU
B HOBeilee BpeMs NoJsA CyOMEpUIMOHAIBHOIO TAHT€HUMAIbHOIO CXaTus. B HuX
YTBEpKJIaeTcsl, YTO OPUEHTUPOBKA OIS HanpspkeHuit A bonbmoro KaBkasa nperepriena
U3MCHECHHME BO BPEMEHM. XapaKTep MepeMEelIeHUN 110 Pa3pbIBHBIM HAPYLICHUSAM CO3IAE€T
CIIOHYI0, HO 3aKOHOMEPHYIO0 KapTHHY HOBEHIIMX T'€0JOTMYECKUX CTPYKTyp bosbmioro
KaBkaza. D10 HEOOXOJAMMO YYHUTHIBATH TPH OIIEHKE CEHCMHUYECKOH OMacHOCTH, T. K.
palioHBI C BBICOKOM CEMCMHUYECKON aKTMBHOCTBIO CBSI3aHBI C TEKTOHUYECKUMHU pa3pbIBAMHU
CeBepo-3alaJiHO M CyOIIMPOTHON OPHEHTUPOBKU THUIIA HAJBUIOB, OOpa3o0BaHHBIX Ha
Oonee mo3aHMX OdTamax pa3BuTHs KaBkaza. A ceBepo-BOCTOYHBIE M CYOIIMPOTHBIE
TEKTOHUYECKHE HApyLIEHUs MPEeACTaBIAIOT COOOW 30HBI PACTSHKEHUS U pelaKkcaluu

HaIpsHKEHUM.

7.3 O0benHEeHHbIH YHU(PUIUPOBAHHBIN KaTajaor 3eMJIeTpsCeHU I
HEeHTPaJbHOro cexkropa boabmoro KaBkaza Ha ocHOBe peryJsipHo

00HOBJIsIEMbIX FJ'lOﬁa.]'ll)HI)IX, HAIUOHAJIBHBIX H PErHOHAJTBHBIX 0a3 JaHHBIX

Co3gan  Hamboyiee TOJHBIE M NPEACTAaBUTEIbHBIA  KaTajJor  3eMIIETPSICEHUI
Ocerunckoro cekropa bonbmoro KaBkaza ¢ yHUQUIMpPOBAaHHOW MarHUTYJHOW IIKajIon
(puc. 7.1). OH npexacraBusieT co0oit 00beAUHEHNE JAaHHBIX O 3eMJIETPSICEHUSX U3 KaTaJloroB
OUIL ET'C PAH (KaBkaz, 1962—-1991; Ceepubiii KaBka3, 1992-2017 u 2018-2021;
I'py3us, 1993-2004), karanora KaBkaza, moarortaBmuBaemoro HMHCTHUTyTOM Treopu3uKu
AH I'pysunckoit CCP (1971-1986), u karamora ISC (1962-2022). Karanor coaepxuT
nHpopmaruo o 16 285 cobbrTusx 3a nepuoa 1962-2022 rr. ABTopckas yHUDUIIMPOBAHHAS
MarHuTyJHAas IIKala, CBeeHHAs K «proxi-Mwy, siBIsieTcs oqHOpoaHoH. Karanor BeutokeH

B OTKPBITBIH JOCTYN Ha caiite MHUPOBOro MEHTpa JAaHHBIX MO (PU3WKE TBEpJIOH 3eMIIH:
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http://www.wdcb.ru/sep/seismology/Ossetia/Ossetia.ru.html. AHanm3 karangora rmokasan, 4To
B M3y4acMOM PErHMOHE ypOBEHb PETUCTPALUU CUIBHO H3MEHSUICS BO BpeMeHu. OTMeueH
3HAUYUTENbHBIN HEAOCTAaTOK cOObITHI B mepuoasl 1967-1970 u 1988-1991 rr. Haunnas c
1995 r. karanor nmonoH ans MarHuTy el 3.2, a ¢ 2005 r. qs marautyasl 2.2. Heo6xoaumo
OTMETUTh, YTO B pe3yjbTare CO3JAaHUS OOBEIUHEHHOrO Karajora ObUIO CYIIECTBEHHO

IIOIMOJIHCHO Ha4daJlo a(l)TepH_IOKOBOf/’I OCICA0BATCIbHOCTH Paunnckoro 3CMIICTPACCHUA.

Pucynok 7.1 — Kapra snunenTpoB 3emJierpsiceHuii ¢ M > 2.0 00beIMHEHHOT0 KATAJIOra
Ocerunckoro cektopa boasmoro KaBka3a 3a nepuoa 1962-2022 rr. GSR —
00beIMHEeHHE COBETCKUX, POCCHICKUX U I'PY3UHCKHUX KATAJIOI0OB
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7.4 uppoBbie kaprorpadpuyeckue MoJeJd COBPEMEHHbIX [BUKEHMH M
peopmanuii 3eMHoii kopbl Boabmoro Kaska3a mo pesyiabraraM peaHaausa

BEKOBBIX Ieoe3n4ecKHuX HAOJII0AeHH I

CoOpannblii kaprorpaduyeckuii Marepuan ObLI CUCTEMATH3UPOBaH, OUU(POBaH, U
ceeneH B emuHbli ['MC-mpoekt Ha ocHoBe QGIS. Ilpu aHanmuse BBIABIEHBI MEPUOIbBI
[oJbe€Ma 36MHOM NOBEPXHOCTHU: TPH 3MM307a — JBa Ha Tepputopuu bonsmoro Kaskaza u
onuH Ha Mainom KaBkaze (puc. 7.2—7.4). Peananu3 BEKOBBIX BEPTHKAIbHBIX ABM)KEHUN
MoKasall, YTO MOAbEMBbl MPOCTPAHCTBEHHO KOPPEIUPYIOT C MOJOXKHUTEIbHBIMH (hopMamMu
penbeda, a B MEXIOpHbIX BIaJAWHAX HAOMIOJAOTCS OmyckKaHus. MMeroTcs paznuuus B
IJIOIIAAAX TMOMHATHM Ha 3amage M BOCTOKe. HesaBucuMble UCCIENOBaHHUS C
ucnonbs3oBanueM cpeacts ['HCC kauecTBEHHO MHBIM I'€OJ€3UYECKMM METOJOM B paMKax
Poccuiicko-I'epmanckoro mnpoekta WEGENR mnoxka3anu odeHp OnM3KHe pPe3ysbTaThl.
ABTOpBI BBIACIAIOT 30HY TpaHCKaBKA3CKOTO MOMEPEYHOIrO MOIHSTHS, HCIBITHIBAIOIIETO

MOABEM CO CKOPOCTBIO TIopsiika 1 cM/ro.

B pamkax psma mpoektoB B 2007-2013 (KISL), 2005-2014 (TRSK), 2008-2014
(VLKK) romax mosy4eHbl CKOPOCTH MOAbeMOB 13,6, +4,4, +2.5 MM/T0/I, COOTBETCTBEHHO.
HaubGonpmyto ckopocts moabeMa aeMmoHcTpupyer cranuus TRSK, Ommxe Bcex

pacnosnoxeHHas kK ocu bonbuoro KaBkasckoro xpe0ra.

Pucynok 7.2 — IlepBslii nogbem boJsbmoro KaBka3za u nocjieayromue 3a HUM CWJIbHbIE
3eMuleTpsiceHMsl (MO pe3yJbTaTaM HUBeJUpoBaHus B mepuox 1931-1959 rr.).
A-A' —npopuab TOYHOro HUBeTUpPOBaHus 3eeHuyK — Cyxymm
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Pucynok 7.3 — Ilonbem Mauioro Kaska3sa, nepuon 3atumbs nogbema bosibimoro
Kagska3a u nocJieaymouue semierpsiceHus (110 pe3yJibTaTaM HUBEJIMPOBAHUSA B IIEPHO
1959-1975 rr.)

Pucynok 7.4 — Bropoii nonbem boabmoro Kagkasa u nocijienyoiuiue 3a HUM CHJIbHbIE
3eMJieTpsiceHus (M0 pe3yJbTaTaM HUBeJUpPoOBaHus B mepuoa 1975-1990 rr.)
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[Ipenynoxxensl MeTOIMKAa MOJACIMpPOBaHUA W anroputMm pacdera noser CI3K s
MepeHoca JaHHBIX Ha eOUHYI peryJIspHYI0O CETKy U TOCTPOCHHUS MH(PPOBBIX
KapTorpaduueckux Mojesield cMemeHui u aedopManuii B equHoM Macmitabe. Ha ocHoBe
MIPOCTPAHCTBEHHBIX JAHHBIX CO3/aHbl CJIOMW JUIsl BU3yallU3allid BEKTOPOB ABUXKEHUHU, Oceil
OpUEHTAllMM TJAaBHBIX JedopMainuii, YIJIOBOM CKOpOCTH BpamieHus. lIpemnoxkeHHas
reoMeTpus YCIOBHBIX 0003Ha4YeHW mpencTaBieHa B Oubmuorexke PyGeoStrain B Buae

oTHeIpHBIX cTUieH u mpoekta B QGIS 3.

bubnmuoteka daitnoB PyGeoStrain pazpaborana B 'Ll PAH u noctynHa Ha matdopme
Zenodo (https://doi.org/10.5281/zenodo.7948241). Coctan ¢aiinos 6udbnuorexu: DefoProj —
I'MC-tipoexT BU3yanu3amuu napameTpoB nedopmaruii Tepputopur bonpmoro Kaskaza B
QGIS 3; DefoSymbols — crmim mapamerpoB nedopmaruii B QGIS 3, mox pesynbTaThbl
Berunciennii  PyGeoStrain; Scripts — mnoamporpamsl s 1e(GOpMariiOHHOTO aHAIN3a;

DefoData — HUCXOAHBIC JAHHBIC U TECTOBOI'O pacycTa.

7.5 IIpoeKT moJieBbIX reoJioro-reo(pu3nv4ecKux M reoie3H4ecKuX Ucciaeg0BaHu i

10 pe3dyJjbTaTaM NPOBEICHHDBIX MOJEBbIX PEKOTHOCHUPOBOYHBIX paGOT

B pamkax moArotoBku K mosieBbiM padoram 2023 r. BBIIIOJIHEH IOUCK U 00CII€J0BaHKE
CYILIECTBYIOIIUX T€0JI€3UUECKUX MYHKTOB TOCYJIAaPCTBEHHBIX, HAYYHBIX U KOMMEPUECKUX
ceTeil, a Take 3akiagka HOBBIX reone3nyecknx ['HCC-myHKTOB CKaJIbHOTO THIIA.
VYcraHOBIEHO, 4YTO B pailloHE UCCIEAOBAaHUI MPUCYTCTBYIOT TI€0AE3UYECKUE CETH:
IF'AWII MI'Y u BHI[ PAH; I'®U BHI[ PAH; nocrosinronetictBytomue cranmuu I'C PAH;
KOMMEPUYECKUE cetu  AO «IIPHHy, EFT Group, AO «Pycreokom»; ITYHKTBI

rocynapcrseHHoM reoaesnyeckoi cetu ITIK «Pockanactpy.

B pesynapTaTre pEeKOTHOCIIMPOBOYHBIX pabOT 3aJJ0KYMEHTHPOBAHO M  OIICHEHO
cocrosturie 114 reomesmueckux mnyHktoB (21 — I'OU BHI[PAH, 6 — TAUIIMIY,
87 — IIIK «Pockagactp»), puc. 7.5.

[Ipy TpPOEKTUPOBAaHMM TE€OJMHAMHYECKOTO TMOJUIOHA COONIOAATUCH CIEAYIOLIUE
TIPUHIIHTIBL:

— JIONTOBPEMEHHAsT COXPAaHHOCTb M  CTA0WJIBHOCTh  TOJOXKEHHUS IEHTpa B
¢uzuko-reorpaduueckux ycnonusix Kaskasa;

— HaJlMyue KayeCTBEHHOI'O0 TMpHUEMa CIIYTHUKOBBIX CHUTHAJIOB (MECTO JOJIKHO
HaXOJWTbCSI HA BO3BBIIIEHUM, OTCYTCTBHE MPEMSATCTBUI W MOMeX JUIsl IpHeMa

paaroCUrHana);
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— PAaCIIOJIOKCHUC B 30HC BocTounbix BeTBeM BJIaI[I/IKaBKaSCKOFO pasjioma;
— OlITUMaJibHas reoMETpus CCTU, T. €. YBCIUMUCHUC YUCIIa TPCYTrOJIbHUKOB OMU3KUX K
PaBHOCTOPOHHUM;,

— TPAHCIIOPTHAs JOCTYIHOCTb.

Pucynok 7.5 — Cxema 00cjieJ0BaHHBIX B pe3yJibTaTe PeKOTHOCHHPOBKH
reoje3u4ecKuX NyHKTOB

C 10 urons no 20 centsOps 2023 r. sxcneauunonHoi rpynmnoii ['Ll PAH nposenen
P TONEBBIX paboOT: PEKOTHOCUMPOBOUYHBIE pAa0OOTHI Ui MOMCKA W 00CIEIOBaHUS
reoJIe3NYeCKUX IMyHKTOB, HH)KEHEPHO-Teoe3ndeckue paboThl Uis BbIOOpa MecTa U
3aKJIAJKA HOBBIX CK&JIbHBIX ILEHTPOB. B pe3ynpraTe 3aj0KE€HBI HOBBIE JEBATH
re0JIe3NYECKUX IMYHKTOB CO CKaJbHBIM TIe0JIe3MYeCKUM LEeHTpoM. [loAroToBieH mpoekT

noJeBbIX HaOmroaenuit Ha 2023-2025 rr.

7.6 MoaepHU3UPOBAHHBIH Te0IMHAMUYECKHH MOJUIOH [Js1 HAOJII0eHuil 3a

COBPEMEHHBIMH ABUKCHUAMH 3eMHOM kopblI cpeacreamu I'HCC

Jist  onTHUMU3alMKM  TE€OJE3UYECKOM CEeTH M PaBHOMEPHOTO OXBaTra CHUCTEMOM
MOHHUTOPHHTa paiioHa B UIOHE — ceHTs0pe 2023 r. ObUTK BBIMOIHEHBI MOJIEBbIe PabOTHI MO

YCTaHOBKE HOBBIX CKAJIbHBIX I'COAC3NYCCKUX LICHTPOB.
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Tonorpaduyeckass mnpuBA3Ka YYaCTKOB M 3alUCh TPEKOB JOPOXKHOW CETH
ocymectBisuiuck ['JIOHACC/GPS-naBuratropom GARMIN eTrex10. B  wutore 6nu10
ycraHoByieHO 9 HOBbIX ckainbHbIX LIeHTpoB — UNL1, KRCI, BTRG, KBN1, KBN2, BLT3,
CHMLI, DZ1V, SUAD.

ChopmupoBana reonesnueckas cetb s nedopmannonnoro ['HCC-monuTopuHra
BOCTOYHOM 4YaCTH U OTIECJNbHO Yy3la cowieHeHuss Bocrounoid u 3amanHod BeTBeH
BnagukaBkasckoro pasznoma (puc. 7.6). ChopMUpOBaHHBIN TMOJUIOH B HACTOSIIEE BpPEMS
BKJI04aeT B ce0s 37 myHkToB. [Ipn 06paboTke pe3ysibTaTOB PeKUMHBIX HAOII0AeHUH OyayT
UCIIOJIb30BaThC  JlaHHble MocTosHHoAeWcTByrommx cranuuidi EICPAH wu  apyrux

KOMMCPYCCKHUX 0a30BBIX CTaHIIUM.

PucyHnok 7.6 — Cxema copMUPOBAHHOI reoie3n4ecKOi ceTH

7.7 YcOBepIICHCTBOBAHHASI  METOAMKA  IOJIEBOT0  KOHTPOJISI  TOYHOCTH
I'HCC-n3mepennii ¢ yuyeroMm (pusnko-reorpadguuecknx ocoOeHHOCTeH paiioHa

NpoBeAeHus1 HA0II01eHNH

BrITomHEHBI HCCIICAOBAHUA I1O0 COBCPIICHCTBOBAHWIO MCTOJUWKHW OLCHKU TOYHOCTH

I'HCC-usmepeHnuii, CBsi3aHHBIE C OCOOCHHOCTSMH TOPHBIX (PU3HKO-TEOrpapuIeCKuxX
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ycnoBuil. MeTouka MoJeBOro KOHTpoJigs TouyHocTh KoMiuiekToB ['HCC-ammapatypsl,
MO3BOJISIET 0€3 JTAJOHHBIX IMOCTPOCHHM MPOBOJUTH B IOJIEBBIX YCIOBUSX KOHTPOIb IO
€AMHCTBEHHON 0a30Boil nuHWU. PaHee NOMOOHBIE HKCIEPUMEHTHI TMPOBOAWIACH IS

PaBHUHHBIX YCIIOBUH.

BaxkupiM acriekToM siBisieTcsd aganrtanus MeToauku K HOBeIM TunaMm I'HCC-aHTeHH,
paHee He WHCCIelOBaHHBbIe, BKIo4Yass choke-ring, a Takke aHTEHHBl KHUTaHCKOTO
npou3BojicTBa ¢ kuTaickumu miatamu CNCNAV, koTopble B HACTOSIIMI MOMEHT BCE Yallle
MIPUMEHSIOTCS Ha TeppuTopun Poccun (k mpumepy, B kommepuecknx 0a3oBbix cetsx [[HCC-

CTaHIUI).

B 2023 r. BmepBble ObUIM BBIOJHEHBI JKCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS
BO3MOYXHOCTEH METOJMKHU B TOPHOM paifoHe Ha TeCTOBOM 0a30Boil muHUM JUHHON 2095 M
(puc. 7.7). Kontpomo Obuin mnoaBeprHyTsl mects komriekroB ['HCC-anmaparypsl,
IUIaHUpYyeMON 171l mpuMeHeHHs: Ha OCETHMHCKOM TIe0JWHAaMUYEeCKOM MOJUTOHE. ITO
anteHHbl ¢ oOtekarenem Javad GrAnt G3T (momens NGS JAV _GRANT G3T+G -
https://www.ngs.noaa.gov/ANTCAL/LoadFile?file=JAV_GRANT-G3T%2BG _
NONE.003), anrennsr choke-ring CHCC220GR (momens NGS CHCC220GR CHCD -
https://www.ngs.noaa.gov/ANTCAL/LoadFilefile=CHCC220GR_CHCD.003),
crangaptubie anteHHsl CHC AT312 (momens NGS CHCAT312 NONE -
https://www.ngs.noaa.gov/ANTCAL/LoadFile?tfile=CHCAT312 NONE.003).

W3mepenuss mapamMu KOMIUICKTOB  BBITIOJHSUIUCH JIByXYacOBBIMH CEaHCAMU C
JMCKPETHOCTBIO perucTpanuu curaana — 30 ceKyHJ[, Macka BO3BBIIICHHUS ObLTa YCTAHOBIICHA
Ha 5°. OOpaboTKa HAOMIOACHWM MO Pa3pabOTAHHOMY AIrOPHTMY II03BOJIMIA CPaBHUTH
HomuHanbHble apameTpsl [ HCC-anTeHH ¢ X (pakTHUECKUMH XapaKTEPUCTHKAMH U Y4ECTh

(dakTuyeckue Bapuauu $azoBoro LEHTpa.

B  cenrsope 2023r. Ha Tepputopuu  chopmupoBaHHOrOo  OCETHHCKOTO
re0IMHAMUYECKOT0 TOJIMTOHA BBIMOJIHEH NepBhIi 1k Habmoaenuit 3a CJA3K cpencramu
I'HCC. Cxema paccranoBok 'HCC ammaparypsl B 2023 r. oTcYeTHast U OYJIET MOBTOPSATHCS
B CJIEIyHIOIIMX 3M0Xax. B kauecTBe OMOpHBIX MyHKTOB MpuHATH Tpu craHuuu EI'C PAH
(ARD2, VLKZ, LAZ2) u getbipe ctanuuu AO «[IPMH» (NCHK, NZRN, PRHL, VKAYV).
W3mepeHusi BBIMONHSIMCH B CTaTUYECKOM pexuMe Mo (ase Hecymed 4YacTtoThl C
uHTepBajgom peructpanuu 30 cekyHa. Macka yria BO3BbIIICHHS TpuHHManack 5°. Jlis

IIOJIEBBIX M3MEPEHMM HCIOJB30BANUCH ceMb KoMIUiekToB ['HCC-npHeMHHUKOB M aHTEHH,
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cnenytonux moxeneit: PrinCe PSU c anrennoit choke-ring C220GR — 4 mt.; Javad Delta

3N c autegraamu JAVGRANT-G3T u G5T — 3 mur.

Pucynok 7.7 — Cxema u3mepenuii 6a30B0il THHHH

7.8 Pesyabrarel THCC-Ha0/101eHuii 32 COBpeMeHHBbIMHU IBMKEHUSIMH 3eMHOM

KOPBI

Wzmepenuss Obimu mpoBeneHbl ¢ 20 mo 29 centsiOps Ha 37 myHkTax (puc. 7.6),
BKJIIOYAsl CKaJbHbIE LIEHTPbI, YCTAHOBJIECHHBIE B paMKax pealu3allii HACTOALIETO MPOEKTa.
OOmiee BpeMsi poBeIEHUS HAOMIOJCHUN Ha KaXKJAOM ITyHKTE BapbHpoBasioch oT 4 g0 12

4JacoB.

[TepBuunbsie manable ['HCC-u3mepeHuit B Hacrosimiee BpeMs 00pabaThIBAIOTCS ¢
ucrnoibp3oBanueM JmneHsnoHHod mporpamMel  MAGNET  Office  Tools. Pexum
MOCTOOPabOTKM BKIIFOYAET HCIONb30BaHKHe CyTHUKOBBIX curHanioB GPS u I'NIOHACC, u
TouHBIX 3(emepua. llpenBapurenbHble pe3yabTaThl MMOKA3aJd, YTO OCHOBHOE KOJHYECTBO
CKO mnosokeHusi TyHKTOB B IUIAHE TPYNMIHUPYETCS B JMamazoHe 2—3 MM, a MO BBICOTE B
nuanaszone 3—5 mm. Cpeanue 3Hauenust CKO B miane U 1o BBICOTE COCTaBUIU 3 MM U 6 MM

COOTBETCTBCHHO.
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8 Me:xnynapoanas neareabHocts 'Ll PAH B 2023 roay

Corpyanuxu I'll PAH BxomsaT B cocTaB pyKOBOSIIMX OPraHOB MEXIyHAPOIHBIX
HayuHblx opranuzauuii. Jupexkrop I'll PAH, unen-xoppecnonnent PAH A. A. ConoBbEB
saBrseTcs Buue-npeacenarenem Komuccun mno ganasiM  u - uHbopmamuu  (UCDI)
MexaynapoaHoro reofesudeckoro u reogpusmueckoro coroza (IUGG), poccuiickum
HallMOHAJIBHBIM JeJeratoM B MeXIyHapoJHOW accolMaluy reOMarHeTu3Ma U a3poOHOMUU
(TAGA) Mexnaynapoanoro reojesudeckoro u reodusudeckoro coroza (IUGG). Hayunsrit
pyxoBomutenb [l PAH akagemuk A. J[. I'Bumnanu sBnsercss wieHom EBpomneiickoi
akamemun Hayk (Academia Europaea), Kommerum skcmeproB EBpomeiickoro HaydHOTO
¢donma (“ESF College of Expert Reviewers”), MOYETHBIM HCCIIEI0BATEIEM
Me>kayHapoJJHOro HHCTUTYTA MpHUKIagHoro cucreMuoro ananusa (ITASA honorary scholar),
npencenareneM Hayunoro coBera PAH no m3ydenuto ApKTHKM U AHTapKTUKH U 4JIEHOM
MeXBeTOMCTBEHHOTO KOOPJIMHAIMOHHOTO COBETa [0 MEXAyHapOJHOMY HAaydyHOMY H

HAy4YHO-TEXHUYECKOMY COTPYAHUYECTBY MO/l PYKOBOJICTBOM mpe3usienTa PAH.

I'll PAH Bexmer akTUBHOE COTPYJHHYECTBO C 3apYOCIKHBIMH HAyYHBIMH
yupexxaeHusIMU. [eoMarHUTHBIE OOCEpBATOPUH, JaHHBIE KOTOPHIX HCIOJIb30BAIUCH B
uccie0BaHnu, BXoaaT B MexxayHapoanyto cetb MHTEPMATHET (https://intermagnet.org).
I'll PAH Bemmonaser GpyHKunn HHOOPMAIMOHHOTO Y3714 MEKPErHOHAIBHOTO CETMEHTA CETH
NHTEPMAT'HET, B kotopsiit Bxoaar Poccusi, benapyce, Apmenus u Kazaxcran. Co Bcemu
uHctutytamu PO, xotopsie obecneunBaoT (GyHKIIMOHUPOBAHHE MAarHUTHBIX 00cepBaTopuit
(MU3MUPAH, UJI' PAH, U®3 PAH, ®ULIKHNA YpO PAH, UHIT CO PAH, UKOUA CO
PAH, UC3® CO PAH, UKUP IBO PAH u np.), 3akit04eHbl COTJAIICHUS O HAYyYHOM
COTpyAHUYECTBE M OOMeHe reo(u3nYecKMMH TaHHBIMU. Takke, B paMKax COIVIALICHUH O
HAay4yHOM COTPYIHUYECTBE KOJJICKTUB HWCIIOJHUTENEH TEMbl TIO0C33/aHus IPOBOJUT
COBMECTHbIE HAONIONEHUS U TMOCIEOYIOIyl0 00pabOTKy JaHHBIX, PErUCTPUPYEMBIX
Hentpom reodusnueckoro mouutopuHra HAH bemapycu, NHctutyTOM reodusuku u
uHXeHepHoi ceiicmonorun uM. A. HazapoBa HAH PecnyOmuxu Apmenusi, MHcTUTyTOM
noHochepsl (Kazaxcran) u HWactutyrom ceiicmonoruun um. [. O. MaBnsnosa HAH

PecnyOnuku Y30ekucras.

B mae 2023 1. coctosuica pabounii BusuT naeneranuu 'Ll PAH B Kuraii ¢ nenbto
pasBUTHS COTPYIHMYECTBA C HAyYHO-HCCIIEAOBATEIbCKUMH MHCTUTyTaMH B 001acTu
KOCMUYECKOTO ¥ Ha3eMHOI'O0 MOHUTOPUHIA reopu3nueckux nonel. [naBHas yacTb Hay4HOI
nporpammMsl npoxoauina B Muctutyte reodusnuku Kuraiickoil ceficMonornyeckoil ciyxObl
(Institute of Geophysics, CEA — IGPCEA) B 1 [Ilekune, KOTOpbIii oOecrednBaeT
(GyHKIMOHMPOBAHKE BCEH CETH TeOMarHuTHBIX obcepBatopuii B Kurtae. OTnensHbIi HHTEpEC

MPE/ICTaBIsIa MArHUTOMETPHUYECKas anmaparypa o0cepBaTOpCKOro Kiacca, pa3paboTaHHast
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B HUHCTUTYTE. ODTHU HPUOOPHI SIBISAIOTCS B LEJIOM IEPCIEKTUBHBIMU ISl OCHAILEHUS
poccuiickux o0cepBaTopuii, OJHAKO BBI3BIBAET BONPOCHI HX COOTBETCTBUE BBICIIUM
crangapram UHTEPMATI'HET. [lnga Toro, uro0bl yOeAWThCS B HAAJEKAIlEM KadecTBE
MOJTYYaeMBbIX JaHHBIX, ObUIA IOCTUTHYTA JOTOBOPEHHOCTh O TECTOBOM Pa3MEIIEHUHU OTHOTO
KOMILJIEKTa Maruuromerpudeckoi anmnaparypbl IGPCEA Ha marHuTHOM oOcepBaropuu cetu
NHTEPMATHET «Cankr-IletepOypr» Ha amutenbbii nepuon (0,5-1 rom). Ilo
npurtamennto IGPCEA poccuiickas aenerauusi mnocetuna [IeKMHCKYHO KOMILJIEKCHYO
o0cepBaTopuIo, HA KOTOPOW Cpeau Mpodero Oblia MpeicTaBlieHa HEMarHuTHas KaMmepa Juis
KIMOPOBKM MarHUTOMETPOB U IEX JJIsl UX MPOM3BOACTBA. 21 Mas cocTosuiach Moe3lka Ha
reoMarHuTHyro obcepBaroputo [[3unxail B I. TaHbLB3HHE, TAE€ ObUIM MPOIEMOHCTPUPOBAHBI
o0cepBaTOpCKUE IMaBWJIbOHBI M MPUOOPHI sl BBICOKOTOUHOM pPETHMCTpallUyd NapaMeTpoB
MarHuTHOTO mojs 3emiu. Ha craHmuu mpomnuio moapoOHOe O0OCYXKICHHE OCOOCHHOCTEH
IOJITOTOBKM OKOHYATEJIbHBIX JAaHHBIX KHUTAaHCKUMHU Kojuleramu. OOCYXJIaJIUCh IyTH I10
YIyYIICHUIO KayecTBa MTOTOBBIX JaHHBIX M Jpyrue ooOuiue HayuHble HHTepechl. [lo
pe3yabTaraM BH3MTA MOANMCAHO COMIALIEHUE O HAyYHOM COTPYOHHYECTBE, BKIIIOYAIOIIEE B
cebs oOMeH MmeronaMu OOpaOOTKM MarHWTHBIX JAaHHBIX, COBMECTHOE pa3BUTHE HAy4HO-

MCTOANYCCKHX ITOAXOA0B K IMPOBEACHUTO JOJITOCPOYHBIX Ha6J'IIO,ZIeHI/II71 TCOMAarHuTHOI'O I10JI4.

B Tekymeit pabore B pamkax rocymapcTtBeHHoro 3amaHus [1l PAH Obumn
UCIIONIb30BaHbI JJaHHbBIC CONPSDKCHHBIX CTAaHIMHA B AHTapKTHKE U [ peHIaHIuH, MoTyYeHHbIC
ot Yausepcurera Bupmxunun (The Virginia Tech, CIIIA) un Jlarckoro MeTeoposorn4eckoro

unctutyta (Konenraren): http://mist.nianet.org.

B 2023 r. nabGopatopueit reodpusnueckux panHbix [1] PAH coBmectHo c
nmabopaTopueil ANEKTPOHHBIX IMyONMKAIMi TPOJODKIIIach pabora mo mpoekTy «basa
JIaHHBIX 1Mo HaykaMm o 3emuie» — ESDB (Earth Science DataBase), 1ienpto koToporo siBisieTcst
CO3JIaHME COBPEMCHHOW CHUCTEMbI  PETUCTPAIlMK, MyONUKAllMM W  [UTUPOBAHUS
reopu3NYecKuX JAHHBIX C MPHUCBOEHUEM LuppoBoro uaeHTudukaropa odbekra DOI
(Digital Object Identifier). ImaBHOH 11eNBI0 MPOEKTA SBISIETCS MOBBIIICHUE 3HAYUMOCTH U
JOCTYITHOCTH Te€O(hM3MUECKUX TaHHBIX U HAyYHBIX HCCIIEIOBAHMIA, OOJETYeHNE mpoiecca
UX TIOUCKA, UACHTU(UKAIMA W TYOJIHKAIMU, a TAKKe Pa3BUTHE KYJIbTYypbl IIUTHPOBAHHSI

JaHHBIX.

Ha caifte MupoBoro 1eHTpa JaHHBIX [0 COJIHEUHO-3eMHOM (u3uke I'eodusnueckoro
neatpa PAH (MIJ] mo C3® I'l] PAH) omybnukoBan «Karamor CONHEYHBIX BCIBIIIECUYHBIX
cOOBITHH, 3aperucTpupoBaHHbIX B JuHuu Ha 3a mepuon 1972-2017 rr.», cocTaBieHHBIN
corpyaaukamu MC3® CO PAH. Karanor ony0irnkoBaH BMECTE C ONIMCAHUSIMU Ha PYCCKOM U

AHTJINHCKOM S3BIKaX.

Wznasaemsiit I'L[ PAH xypnan “Russian Journal of Earth Sciences”, BkitoueHHbIH B
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Tperuii kBaptuiab (Q3) B orpacnu 3Hanmii “Earth and Planetary Sciences”, siBisieTcs B
MOJTHOM Mepe AaBTOPUTETHBIM MEXKIYHAPOJHBIM H3AaHHEM B 00JacTH HayK O 3emiie,
MyONUKYIONUM HauOojee BaKHbIE HAy4YHBIE PE3YJIbTaThl POCCUUCKUX YYEHBIX. [JaBHBIM
penakTopoM xypHaina sisisiercsa akageMuk PAH A. /. I'Bumivanu; B peakoyUIeTUIO KypHaia
BXOJISIT TaKME M3BECTHBIC yueHble, Kak akageMuk PAH A. O. I'muko, 4ieH-KOppeCTOHIEHT
PAH A. A. ConoBsés, I1. Kabar (I1IBeiimapus) u npyrue BenyIre yuyeHble B 00JaCTH HayK O

3emJie U3 pa3HbIX CTPaH.

Baxnoil uactero MexayHapogHou nestensHoctd 'Ll PAH sBngerca ywactue
COTPYAHMKOB B MEXJAYHAapOJIHBIX POrpaMMax, CEMMHApax, IIKOJIAX, KOTOPbIE COCTOSUINCH B
2023 r.:

d B mae 2023 r. qupextop 'Ll PAH A. A. ConoBb€B BBICTYIINII C JEKIUEH O MOCIEIHUX
JNOCTIDKEHMSIX B OOJACTH TEOMAarHUTHBIX MCCIEAOBAaHMM C  HMCIOJIB30BaHUEM
BBICOKOTOUHBIX HAOIIOIEHUI MarHUTHOTO IMOJIs 3eMJIM Ha MEXAyHApOIHOM CEMUHApE,
OpPraHU30BaHHOM Ha ©0a3ze (akynbTeTa Teole3MM U TE€OMaTHKH YXaHBCKOTO

yHusepcurera (KHP).

i Ha mexnyHapogHoi HaydyHOM KOH(EpEHLMU CTYAEHTOB, ACHUPAHTOB U MOJIOIBIX
yueHbix «JlomonocoB—2023», mnpoxoguBmieir B MI'Y umenn M. B. JlomoHocoBa
coTpynHHKHU naboparopun reodusnueckux naHHbix [T PAH mpencraBmim moxman

«Crpoenue Kapckoii acTpobrnembl o reopU3nIecKiuM TaHHBIM.

d Corpynnuku  nabopatopun reomuHamuku [l PAH cramm  mobGemurensimu
XIX MexayHapoqHoro  GopymMa-KOHKypca CTYACHTOB W MOJIOABIX  YUYCHBIX
«AKXTyanpHBIE IPOOJIEMBI HEAPOIOJIb30BaHUA», TI€ OHU BBICTYNATU B CEKIUHU
«CoBpeMEHHBIE TEXHOJIOTHU OOCCIEUYECHHs] CTPOMTENIbCTBA 37aHUN, COOPYKECHHH |

00BEKTOB MHUHCPAJIbHO-CBIPEEBOI'0 KOMIIJIICKCA».

i Heneramus T'eopusmueckoro nenrpa PAH B cocraBe nupekropa ui.-kopp. PAH
A. A. ConoBréBa, HaydyHoro pykoBojgutTens akanemuka PAH A. /. I'Buminanu u
3aMecTuTeNIss  Aupekropa 1o Hayke A.p.-m.H.  B. A. JI3eboeBa  moceruia
XIV MexnyHapoaHblii CajloH CpencTB oOecriedeHus OezomacHocTu «KomrekcHas
oe3omacHocTh — 2023», opranm3oBaHHbli MUC Poccum cornacHO pacropsiKeHHIO
IIpaBurensctBa Poccuiickoit  ®enepanuu. B pamkax BH3UTa JOCTUTHYTA
JOTOBOPEHHOCTh O  IPOBEACHUM  MEXIYyHapOJHOIO  HAy4yHOIO  CEMMHapa,

MOCBAIICHHOI'O ITPUPOAHBIM OIMIACHOCTAM B ApKTI/IKe

. B okrsa6pe 2023 1. corpymuuku 'Ll PAH npunsum yuactue B III Bcepoccuiickoit
Hay4YHOM KOH(EpEeHUMH ¢ MEeXAyHapoAHbIM YyuyacTHeM «COBpEMEHHBbIE METObI
OLIEHKM CEeHCMUYECKOW OMACHOCTM W IPOTrHO3a 3emieTpsceHui». B kauectse

opraHusaropa BBICTYITNJI I/IHCTI/ITyT TCOPpHUU IMPOrHo3a 3CMHeTpHCGHHﬁ 151
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Matemarndeckoi reopusuku (UTII3 PAH).

9 JesireqabHOcTh HanmonanbHoro reogusnyeckoro komurera PAH

HI'K PAH ocymectBiager mnpeacraButeilbcTBO Poccun B MexayHapoaHOM
reoge3ndeckoM u reodusndeckom coroze (IUGG) u ero Bocbmu acconmanusx. HI'K PAH
KOOPAMHUPYET ydacThe HHCTUTYTOB PAH B pasnuuHBIX MEXKIyHApOJHBIX IMPOEKTaxX H
nporpamMmax, MpPOBOAMMBIX KomHccusiMH U komuteramu Coro3a. Komurer Benmer cBOIO
JeSTeNbHOCTh MOJ pykoBoacTBoM broopo Otaenenuss Hayk o 3emse PAH. bazopoi
opranuzauueii HI'K PAH saBnsercas I'Ll PAH. CocrtaB biopo Komutera yTtBep)aeH
[TocranoBnennem bropo Otaenenus Hayk o 3emine PAH Ne 13000/1-2 ot 19 despans 2019

I.

HecMoTpst Ha yCIIOKHUBIIYIOCS BHEIIHETIOIUTHYECKYIO CUTYAIUIO JESTEIHHOCTD
cekiuit HI'K PAH B 2023 r. Obla HampaBjieHa Ha MOATOTOBKY K yYaCTHIO POCCUHCKUX
YYEHBIX M CIEIHAIUCTOB B KPYMHBIX HAYYHBIX MEPONPUSITHIX, MPOBOJUMBIX MO STUIO0U

IUGG u ero acconuaiui:

— Hayunas accamb6niess IAVCEI, Poropya, HoBas 3enanausi, 30 saBaps — 3 ¢epans
2023 r. (https://confer.eventsair.com/iavcei2023/);
—  28-1 I'enepanbHas accambues UGG, bepnun, I'epmanus, 11-20 urons 2023 r.
(https://www.iugg2023berlin.org/).
B pamkax moaroroBku k 28-i 'enepanboii accambnee IUGG Cekumeit reonesnu
HI'K PAH Obu1 moAroToBieH HaUMOHANBHBIA Aoknan [Savinykh and Kaftan, 2023],
0000IIaroImuii UCCIeI0OBaHus B 00IacTH reoie3nu B Poccuu 3a mpeAniecTByIONre 4eThipe
roga. YeThIpexJICTHUN HAIMOHAIBHBIM MOKIaA ObUl Takke moaroroBiaeH Cekiuei
METEOpOJIOTUN U aTMOochepHBIX HayK [Mokhov and Krivolutsky, 2023]. B poknane
MpeJcTaBieHa WHPOpMAIUs O pe3yiabTarax arMoc(EepHBIX, METCOPOJOTHICCKUX U
KIUMaThyeckux wucciegoBannii B Poccum B 2019-2022 r1r. Ha ocHoBe oT4eToB 10

HaIMOHAILHEIX KoMuccHuii CeKIun.

Bcenencrteue BBeneHHbIX B 2022 T. cO CTOPOHBI psiia CTpaH OrPAaHUYEHUH B
OTHOILIEHUH POCCUICKOr0 OAHKOBCKOI'O CEKTOpa CTajla HEBO3MOXKHOH OIlIaTa €XeroJHOoro
B3HOca Poccun B IUGG. Bompoc onnatel €KeroJHeIX B3HOCOB B MEXIyHApOJHbIE HAyYHbIE
opranu3anuu Haxoautcs Ha KoHTpose [Ipesunenra PAH. B teuenne 2023 r. ynpasieHue
MEXIyHapoaHOro coTpynHudectBa PAH Beno cooTBeTcTByMOMIYI0 paboTy Mo 0OecnedeHuto

omnatsl B3Hoca B I[UGG. Annapar HI'K PAH npopomkun AesTenbHOCT MO COXPaHEHUIO
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noHonieHHoro wieHcTBa Poccun B IUGG, a Takke 1o 00SCIICUeHHIO YUacTHsI POCCUMCKUX

YUEHBIX B MEPONPUATHAX, IPOBOJAUMBIX o arugoi Coro3za.

VYyactue poccuiickux ydeHbix B AestenbHocTH IUGG mMeer Goiblioe HaydyHOE W
MOJIMTUYECKOE 3HAYEHUE I Halled cTpaHbl, MOCKOJNbKY Coro3 sBISETCS OAHUM U3
KIIIOYEBBIX MIPOKOB B cdepe HayyHOW MAUIIOMATHH M MEXAYHAapOAHOrO HAy4YHOTO

COTpYAHHUYECTBA.
Cnucox ucnoab30BaHHbIX HCTOYHHKOB

Savinykh V. P., Kaftan V. 1. (Eds.) National Report for the IAG of the IUGG 2019-2022
/I Geoinformatics Research Papers. — 2023. — Vol. 11. — No. 1. — BS1002. — 69 pp.
DOI: 10.2205/20231UGG-RU-IAG

Mokhov I.1., Krivolutsky A.A. (Eds.) Russian National Report: Meteorology and
Atmospheric Sciences: 2019-2022: for the XXXVIII General Assembly of the
International Union of Geodesy and Geophysics (Berlin, Germany, July 11-20,
2023). — Moscow: MAKS Press, 2023. — 440 p. DOI: 10.29003/m3460.978-5-317-
07017-5
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