Ceéeoenus 00 0CHOBHBIX pe3yibmamax yHoameHmaabHoIX HAYUHBIX UCC1e0068AHUIL,
nonyuennvix ¢ HC PAH ¢ 2020 200y

Tema: «U3yyenne riayOuHHOro crpoeHusi Tsinp-lllansa u oxpyxkawmux obaacreil 1o
KOMILIEKCY reo(pu3nveckux MeTONOB /ISl BBISICHCHHSI B3aHMOCBSI3M IePeHOCa BellecTBa-
JHEPIMH B 3€MHOH Kope M BepxXHeii MAaHTHM C TNPOCTPAHCTBEHHO-BPEeMEHHBIM
pacnpenejeHueM CeiiCMUIHOCTH»

Howmep temsl B [1nane HUP HC PAH: 0155-2019-0001

Howmep temst B ETUICY HUOKTP: AAAA-A19-119020190063-2

e [IlocTpoeHne KOMILUIEKCHBIX reosioro-reogusnyeckux moxpesei gurochepol Tsaub-Hlans
Ha OCHOBE MAaTEepPHAJ0B MATHUTOTE/LUIYyPUYECKHX 30HJAMPOBAHMI € LEJbI0 BbISICHEHUSA
AeTAJBHOIO INIyONHHOIO CTPOCHHS

OmpeenneHo reodJIeKTPHIECKOe CTpOeHHE 30HbI couwieHeHus xpeodTta Tepckeit-Anaroo u
Koukopckoli BnaguHbl 10 pe3yibTaraM HHTeprnperaiuud MT-gaHHBIX € HCIIOJIIB30BAHHEM
nporpamMmbl  ABymMepHoi wuHBepcuu Rodi-Mackie. IlomydeHbl KOJTMYECTBEHHBIC OIICHKU
ryOuHbBl 3aneraHuss (yHIAMEHTa, U TEOdJICKTPUYECKHE XapaKTePUCTUKU OCaJOYHBIX
oTiiokeHuH. Ha reosnmekrpruueckux paspe3ax OTPaKEHbl KaK pa3sIOMHbIE CTPYKTYpPBI, TaK U
IIOJIOTUE MEXKIUIACTOBBIE JETAUMEHThl M CBSI3aHHbIE C HHUMM CKJIA4aTO-HaJBUIOBbIE
CTpyKTypbl. Ilpu comocTaBieHMM pa3pe30B YCTAHOBIEHO OTCYTCTBUE E€AMHBIX ILIOCKOCTEN
MPOCTUPAHUS PA3IOMOB BJOJIb BCEro OOpTa BHAJAMHBI, 32 MCKIIIOUEHHUEM 30HBI COUWICHEHUS
6opta u BnaguHbl. KpyTronanatomume pa3ioMHbIE CTPYKTYPBI IPOSIBISIOTCS 10 TIIyOUH MOpsiAKa
3-4 kM u oToOpakaloTcs Ha TEOdJIEKTPUUYECKHX pa3pe3aX, BEPTUKAIbHBIMU 30HAMU
JIEKTPONPOBOJAUMOCTH.  AHOMAIUU BBICOKOM 3IIEKTPOIPOBOJHOCTU TI'€03JIEKTPUUECKHUX
pa3pe3oB MOTYT OOYCJIOBJIEHBI 30HAMH THHAMUYECKOTO BIUSHUS BTOPOCTEIIEHHBIX Pa3JIOMOB,
0o0JacTAMH  TOBBIIIEHHOHW  TPEUIMHOBATOCTM M 30HaMM  Karakja3a  OJIOYHO
JIE3UHTETPUPOBAHHBIX MACCUBOB IPAHUTOB.

e BpisiBJIeHHE 3aKOHOMEPHOCTEl B3aMMOCBSI3H NOBEACHUS BAapHALMil 3JIEKTPOMATHUTHBIX
napaMeTpoB M  HANPSKEHHO-Ae¢()OPMHMPOBAHHOIO  COCTOSIHUSI  3€MHOH  KOpPbI
CeliCMOAKTHBHBIX pernoHoB Tsaub-1llans

HccnenoBaHbl KOPPETALMOHHBIE CBSI3M MEXKIAY KOMIIOHEHTAMHM JyHHO-COJIHEUHBIX
IPWIMBHBIX BO3JIEHCTBUI M BapUaLUAMHU JIEKTPOMAarHUTHBIX TapaMeTpoB s myHkToB I'MT3
entpanpHoro Tsup-Illans. M3 aHanm3a mOCTPOCHHBIX (YHKIIMH B3aMMHOW KOPPEISAIUAN
ClIeyeT, 4TO MPUYMHONW M3MEHEHUs NapaMeTPOB IEKTPOMArHUTHOTO IOJII MOTYT CIY>KUTh
JYHHO-COJIHEYHBIE TIPUJINBBI.

JUis TYHKTOB PEXHUMHOIO MarHUTOTEIUTyPUYECKOTO MOHUTOPHHIA IIOCTPOEHBI U
MIPOAHAIN3UPOBAHBI YACTOTHO-BPEMEHHBIE PSAJIbI KAXKYILErOCs] COMPOTUBIEHUS. Y CTAHOBIICHO,
YTO B MOJABISAIONIEM OOJBIIMHCTBE CIydaeB, KOPPEISILIHOHHBIE 3aBUCUMOCTU 0OoJjee SpKO
IPOSIBIISAIOTCA B U3MEHEHUSX PEAJIbHBIX U MHUMBIX YaCTEH TOMOIHUTEIBHBIX UMIIEIAHCOB, YEM
B OCHOBHBIX. Pa3bl HMIIEJaHCAa UMEIOT B3aUMOCBS3b C PACIIPENECICHUEM CEHCMUYHOCTH TOJIBKO
B CpPEHEN M HWKHEHN YacTAX CIIEKTPa YaCTOTHO-BPEMEHHBIX PSIIOB.

[IpoBeneH KOMIUIEKCHBIM aHaIU3 HSKCIEPUMEHTAIbHBIX JAHHBIX, IOJYYEHHBIX Ha
CTAllMOHAPHBIX U PEKUMHBIX IMYHKTAaX MarHUTOTEJUTYPHUUYECKOIO0 MOHUTOPUHIA Ha TEPPUTOPUN
bumkekckoro reomunamuueckoro nosmroHa (Cesepubiii Tsanb-11lanp). Crenansl BBIBOJBI O
CIIOKHOM XapaKTepe B3auMMOCBA3M BapHalMil 3JEKTPOMAarHUTHBIX IapaMeTpOB, JIyHHO-
COJIHEYHBIX MPWIMBHBIX BO3JACHCTBUM M CEHUCMHUYECKOTO peXUMa C Mpoleccamu
TPEUIMHOOOPa30BaAHMS.

ITo JTAHHBIM MarHUTOTEIITYPAYECKOTrO MOHUTOpPHHIA " PEruoHAIBHON
ceiicmonorunueckoir cetn KNET paccMoTpeH xapakTep B3aMMOCBSI3M BapHallMi KaXKyIErocs
COTIPOTUBIIEHUSI U pACIpeNie]IeHUs] CECMUYECKUX COOBITUH BO BPEMEHU U B MPOCTPAHCTBE.
Jlana  omeHka  HaumOONBLIETO  BIMSHUA  a3UMYTOB  MECTOPACIOJOXKEHUS  POEBBIX
nociefoBaTenbHOCTEN  (KJIacTepoB)  3eMJICTPACEHMH  HAa  M3MEHEHHEe  [apaMeTpoB
reodyieKTpuyeckoro paspesa. IlpemiokeH MexaHusMm (HOpMUPOBAHHS BapHaLUi KaXKyIIETrocs



COTIPOTHBIICHHUSI, CBSI3aHHBI C M3MEHEHHWEM HaIpsKEHHO-Ie(OPMHUPOBAHHOTO COCTOSHUS W
CTCIICHU TCH304YYBCTBUTCIBHOCTU I'COCPCABI.
OuneHKH B3aMMOCBSI3M [IMHAMHMKH Treo(u3MYeCKHX MapaMeTpoB ¢ HaNpPsKeHHO-
neopMUPOBAHHBIM COCTOSIHUEM HCCJIeyeMbIX 00bEKTOB reocpeabl

CBsizaHHOE ¢ TOATOTOBKOM W TOCIENYIONMIEH pealn3anueld CeHCMHUYECKHX COOBITHUI
U3MEHEHHE HaIPsDKEHHO-1e()OPMUPOBAHHOTO COCTOSIHMS 3E€MHOM KOpBl Ha TEPPUTOPHHU
bumikexckoro reoJuHaMHU4CCKOro IoOJMIroHa Halllo CBOC OTpPaXCHUC B BapHalusgax
KaXKYyHICTOCA JJICKTPOCOIMPOTUBJIICHUA Ha CTAMOHAPHBIX W PAHOBBIX IIYHKTAX CCTHU
ajeKTpoMarHuTHOro MoHuTopunra (meton 3CJl). AHOManbHBIE H3MEHEHHUS KaKyIIETrocs
COIIPOTUBJICHUA Ha6m0;[am/1c1> Ha paHHUX BPEMCHAX CTAHOBJICHUSA ITOJIA (B BCPXHHUX CJIOAX
TEO3JIEKTPUUYECKOTO pa3pe3a) M MPEACTABISUIH COOOH TMPOMOKUTEIBHBIN 10 BPEMEHHU CITajl
KPUBOW 30HMPOBAHUS NMPAKTHUYECKH HA BCEX IMMyHKTaX ceTd MOHUTOpUHTra. C OonbIIoi nosiei
BCPOATHOCTU MOXXHO YTBEPKIATH, YTO AHOMAJBHBIC M3MCHCHUSA JJICKTPOCOIPOTUBIICHHUSA I10
BCEMY HWHTEpBAly TIIYOMH OTPa)XarOT 3Tal IMOATOTOBKH CEPUH CEHCMUYECKUX COOBITHN
sHepreTndeckux kinaccoB K>10, umenmux mecto BecHo—aeToMm 2020 1. BOJIM3U TyHKTOB CETH
PEKUMHBIX 3JIEKTPOMAarHUTHBIX HAOIIOICHUH.
Hpono.mlcelme HATyYpPHOI0 3KCICPpUMECHTA M IOINOJHCHUE 0a3LlI JAaHHBIX BPEMEHHbIX
pAaoB Bapuanui 3JIeKTPOMArHMTHBIX napamMeTpoB 1no pe3yabTaTam
MATrHUTOTeJUIypHUYecKuX Haloaenni 3a nepuon ¢ 01.01.2020 r. mo 31.12.2020 r.

ba3za ngaHHBIX AOMOJIHEHA HOBBIMU JaHHBIMM MT-MOHMTOpHHTA CO CTallMOHAPHBIX
IMYHKTOB U pe3yJIbTaTaMU IOJIEBBIX MAarHUTOTEITypHUECKUX HalmroaeHuit — npoduis Kenrop
Hentpanbnseiii, Kentop BocTounblil —BeceHHss U oceHHsIs ceccun MT-MoHUTOpHHTA, Kaxaas
JUTUTENBHOCTBIO 21 cyTku; npoduinb boom (9 myHKTOB 30HaMpOBaHMs); podmiis YKok -2 (11)
MyHKTOB 30HIMPOBAHUS U PEKUMHBIN MMyHKT YKOK (Bpems peructparuu 500 gacos).
ITonrorosnen oruer o HUP
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[TonydeHo CBUAETENBCTBO O TOCYAAPCTBEHHOW PEruCTpaluy mporpaMmsl Jist DBM:
[IporpaMMa  HCTOKOOOpa3HOW  amMpOKCHUMAllMM  MAarHUTOTEUTYPUYECKUX  JIaHHBIX
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Tema: «U3yyeHHe CcOBpPeMEHHBIX [BH:KeHUI 3eMHOl Kopbl IleHTpanbHoil A3um ¢
HCII0JIb30BAHMEM CPEICTB KOCMHYECKOI reoae3nm»

Howmep temsr B [Imane HUP HC PAH: 0155-2019-0002

Howmep temsr 8 ETUCY HUOKTP: AAAA-A19-119020190066-3

[To xoMmIuiekcy reou3MUecKux JaHHBIX Ha ceBepHOM ckioHe Kuprusckoro xpedra (TsHb-
[Manp, mMexaypeure Coxymyk — Kererel) BblfiejieH paliOH C TOBBINICHHBIMHA 3HAYEHUSIMH
npu3HakoB cericMudeckoit omacHocth. [lo manueiM cetn KNET 3a 1994-2019 rr. dukcanum
3emiieTpsiceHnii K>6 B OTMEUEHHOM palOHE€ Ha KaXAyl SYEHKYy MO AOJrOoTe W IIUPOTE
0.25°%x0.25° mpuxomutca 1o 360 coObiTuii, uro B 2-10 pa3 mpeBbIIIaeT YUCIO COOBITHH B
sueiikax OKpyXKeHHs. 371eCh )K€ OTMEYAeTCsl BBICOKAs MJIOTHOCTH Pa3IOMOB C MOBBIIIEHHBIMU
3HAUEHUSIMM HOPMHUPOBAaHHBIX KYJIOHOBBIX HAIPSDKEHUH U BBICOKOM BEPOSTHOCTBIO HX
peaktuBanuu. Ilo reonoro-reofe3snvyeckuM JaHHBIM U PELIEHUSM (OKAIbHBIX MEXaHHU3MOB
pas3noMbl UIMEIOT CABUIO-B30pPOCOBYIO0 KHHEMATUKY C HarHETaHWEM BelllecTBa. B cpaBHeHUM ¢
OKpYXaloIlMM IPOCTPAHCTBOM, 3/€Ch OTCYTCTBYIOT 3E€MJIETPSCEHHUS CO 3HAUYUMBIMU
nokKaszaTeisiMi cOpoca HANpsHKEeHWH, YTO TaKXKe CBUICTEILCTBYET O TOBBIIICHHOM YPOBHE
CEMCMUYECKOM OMACHOCTH ISl BBIJETICHHON TEPPUTOPHH.

[IpoBenena oneHka kadyecTBa 3amuced craHuuil cercmonorundeckor cetu KNET ¢ 1999 mo
2017 romel. IIpoanamusupoBano 6onee 50 000 cermeHTOB 3amwmceii Mo 15 MUH 3a pa3iaUYHbIC
BpEMEHa CYTOK, MECAIIEB U rojia 1no tpem kaHaigam. OIEHKH NMPOBEAECHBI Ha OCHOBE pacueTa
BEPOSITHOCTHOM CHEKTpaibHOW TuIoTHOCTH MomrHocTH (BCIIM) ceiicMudeckoro curiana c
MOCTPOEHUEM TEIJIOBBIX KApT M CPaBHEHUEM C ITAJOHHBIMU Mojnensamu u3 [Peterson,1993].
VYcTaHOBIIEHO, YTO JUIsI BCEX CTAHIMM CETH HAaUMEHBLIMH YpOBEHb IIyMa HaOmIomaeTcs y
BEPTUKAIBHOIO KaHaja Ha BCEX IMepHoJax. 3a MallbIMH HCKIIOYEHUSIMU TOpPU3OHTAIIbHbIE
KaHaisl 1o ypoBHsM BCIIM nexat B JOMyCTUMBIX paMKax 3TaJIOHHBIX MOJENEH AJIs IEPUOJOB
n0 10 c¢. MuHumanbsHbI ypoBeHb IiymMa oTmedaercss Ha mnepBbix 18 u UTC cyrok. lym
HE3HAYUTEJIbHO MEHSAETCS B 3aBUCHMOCTH OT C€30HA, HO JIETOM €r0 YPOBEHb HECKOJIBKO HUXKE
uig BceX kaHanoB. OT rojja K rojay ypoBeHb IIyMa Ha CTaHUUAX MOuYTH He MeHsercs. [lo
3HayeHussM BCIIM crannuu KNET ynoBneTBopsioT TpeOOBaHHS HU3KOTO YPOBHS IIyMa.

Ha ocnose nporpammel GAMIT/GLOBK mnposenen mukn oopaborkun GPS nanubix 3a 1994-
2019 rr. na Tepputopun llenTpansHoit A3uu. IlomydeHbl BpeMEHHBIE PSAbI KOOPAWHAT IS
>1450 mapok u3 ~700 myHKTOB, paccuuTan Habop u3 ~600 BaTUAHBIX BEKTOPOB CKOPOCTH C
OLIGHKaMH OIIMOOK <2 MM/TOA Ui TOPHU3OHTAJIbHBIX KOOpJAMHAT B CHCTEME OTCYeTa
EURAZ2014. IToctpoeHbl KapThl BEKTOpOB ckopoctu st LlenTpansHoit Asuum, Kuprusuum un
buIkekckoil IOKaIpHOM CETH.

Ha 6aze OC Windows ycranoBineHna mporpamma Bernese GNSS Software mis o6paboTku
CUTHAQJIOB Pa3HBIX CIYTHHKOBBIX cHcTeM. OCBOEHBI OCHOBHBIE MeTO/a OOpabOTKH aHHBIX,
MPOBEJIEHBl PacueThl CPEIHECYTOYHOIO W BHYTPUCYTOYHOI'O IMO3UIIMOHHPOBAHMS, BEKTOPOB
ckopocTd. IIpoBeneH CcpaBHUTENBHBIM aHaJIW3 KOOpAMHAT, IOJYYEHHBIX B IIporpammax
GAMIT/GLOBK u Bernese s omHUX U TeX e JaHHBIX. Hammydimas cxoauMocTh 3HAaUCHHUHA
pa3HbIX BapUAHTOB pacyeTa KapTe3naHCKUX KoopauHaT XYZ (IecATKH MM) JOCTUTaeTcs MpU
YBEITMYCHUU KOJIMUECTBA OJHOBPEMEHHO oOpabaTeiBacMbiXx MYHKTOB (0 30). Ilpm sTom
PacXoXIeHUs AIUH 0a30BBIX JIMHUN OTIMYAIOTCA HA YPOBHE MEPBBIX MM, UTO MO3BOJISET MTyTEM
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JIOKQJIbHOM CTa0WIM3alMy KOOPJAWHAT TPUBOAUTH pa3HbIE MPOTPaMMHBIE pEUICHUS K
TpeOyeMOMy YPOBHIO TOYHOCTH.

e B 2020r na 3-x reone3mveckux miomanakax BI'TI mpomomkeHsl exeHenenbHble JIMHEHMHO-
yriaoBble u3MepeHus Ha 44 0a30BbIX JuHUAX U GPS HabmioneHus 3a cerMeHTaMu aKTHBHBIX
paznomoB. Ilo manubmM JIVU ¢ pexadbpst 2019t u mo mapt 2020r Ha BJI mmomaaku Anmanb
00J1ee KOHTPACTHO MPOSIBIIIACH aHOMAITUS YAJIMHEHUS YaCTH JIMHUN CEBEPHOTO MPOCTUPAHUS U
YKOpOYEHHUE JIMHUHM 1Mo HampasieHuto B-3. Takke, 3Ta aHOMaldsl IPOSIBUIIACH HA OTHEJIbHBIX
JTUHUSX MJIOMIAI0K K 3amary, HO ¢ MEHBIITNM YPOBHEM U3MEHEHUS JUIUH JTMHUM.

e B Kuprusuu nposeneHs! noBTopHsie snu3oaunueckue GPS nHabmronenus Ha 80 pernoHalIbHBIX
nyHKTax ¥ 44 nokanbHbIX (110 4 1nwukma). CoOpanHbl (alibl MOCYTOYHBIX HM3MEpEeHH ¢ 15
IepMaHEeHTHBIX cTaHMi. JlononHensl apxussl U b/l GPS usmepennii 3a 2020r.

e JloarorosieHn oruetr o HUP.
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Tema: «M3yyeHne reoqMHAMHMYECKHX, CEiCMHMYECKHMX M reou3MYecKHX IMPOLECCOB KaK
OCHOBBI NPOrHO3a 3eMJeTPSCeHNH (BKJIKWYasi MOJeJHMPOBAHME HEYNPYruX IMPoleccoB B
ceiliCMOreHepUPYIOIIMX 30HAX)»

Howmep temsl B [1nane HUP HC PAH: 0155-2019-0003

Howmep Temst B ETUICY HUOKTP: AAAA-A19-119020190064-9

Cerpto KNET 65110 3apeructpupoBano 463 coOwrtust (19 cobbrtuii ¢ K>10), u3 HuX B penenax
BI'TI (bumkekckuii reonuaamudeckuii mosmrod, CeBepubiii Tsaub-1llanp) — 295 (9 coObITHIA C
K>10). Haubonee celicMU4YecKy aKTUBHBIMH MO-TIPEKHEMY OCTABAIIMCh TEPPUTOPUH HA BOCTOKE
n toro-Boctoke bBITI. Ilomydenwsr ¢okambHble MeXaHW3MBI odaroB 97 3emuerpsicenuid. K
HACTOSIIIEMY MOMEHTY KaTajor (POKaJdbHBIX MEXaHM3MOB COIEpXKHUT perieHus it 1674
3eMJIETPSICEHHH, KOTOpBIE Mpoun3onuin ¢ 1994 r. no asryct 2020 roza.

JlorosHeHbI 6a3bl JaHHBIX AJIEKTPOMArHUTHOTO MOHUTOPUHTA U CEMCMUYECKUX, T€OMarHUTHBIX
Y T€0AKYCTHUYECKUX HaOII0IeHU.

YcTaHOBIIEHO, YTO HaMOOJNbIIAs TUIOTHOCTh CEHCMHUYECKUX coObITHI Ha Tepputopuu BI'TI mo
BPEMEHHM COBMAJAaeT C NEPUOAAMH aHOMAJIbHOTO YMEHBIIEHHS] KaXyIIerocs YyAeIbHOTO
COIIPOTHBIICHUS, YTO MOXHO CBS3aTh C e(opMaInii Te€0JIOTHIECKON Cpe/ibl BCIEACTBUE CHKATHS
B CyOMepHIHOHAIbHOM HalpaBiIeHHUH.

[TomyyeHO TPOCTPAHCTBEHHOE pACIpEAeTCHUE JMHUIEHTPOB 3E€MJICTPSCEHUN Ha TEPPUTOPUU
Tsup-1ans, xapakTepu3yromeecs: CyIIECTBEHHOW HEpaBHOMEPHOCTBbIO M B OOIIeM ciyyae
HECOTJIACOBAHHOCTBIO CO CTPYKTYpPOM pa3jioMOB. Y CTaHOBIJIEHO, YTO MaKCUMajbHas IJIOTHOCTh
TUIIOIICHTPOB 3€MJICTPACEHUH MpUypoUeHa K BEPTUKAJIBHBIM 30HAM U B OOJIBIIMHCTBE CIIy4acB
COBMAJACT C 0CEeBBIMHU YacTsiMU XpeOToB CeBepHoro Tsab-111ans.

Host 177 3emnerpsacennit ¢ K > 10.5, mpouzomenmux ¢ 2007 mo 2017 rr. Ha TEeppUTOPUHU
Lentpansnoro Tsub-lllans, ompenenensr TCM (T€H30p CeHCMHYECKOTO MOMEHTa, METO]
BOJTHOBOW wHBepcuM). HampaBnenue oceit cxatusi (P) OcHOBHOW dYacTu 3eMIIETPSICEHHI
nonaznaer B cektop 330-360°, asumyThl oceil pacTsxeHHUs (T) HE UMEIOT SIPKO BBIPA)KEHHOTO
Makcumyma. bombemas dacth oceli P mMeoT ONHM3ropuM3OHTaIbHOE TMOJoXKeHue, 1 —
o6mu3BepTUKaIbHOe. Ha mccnenyemoil TeppuTOpuu B OCHOBHOM MPOHMCXOJST 3E€MIIETPSICEHUS
B30pOCOBOTO U B30POCO-CABUTOBOIO THUIIA, B MEHBIIEH CTEMEHH BCTPEUYAIOTCS TOPU30HTATbHBIE
CIIBUTH, B3pE3bI U COPOCO-C/IBUTH.

Hus 150 3emnerpsicenuit w3 karanora TCM mnocumtansl JII: pagumyc owara r um cOpoc
KacaTeNIbHBIX HampshkeHud Ac u moctpoensl 3aBucumoctu JI1 ot marautyast M (M u Mw).
Mexny Ac u M Habmomaercs 6osee ciaabast KOppenaTUBHAS CBSA3b, 4eM Mexay npyrumu JI1 u
marautynoi. Iloctpoennoe pacnpenenenue koddduuuenra Jloge—Hanau y:, mokassiBaeT, 4To
00JIbIlIas YacTh UCCIEAYEMON TEPPUTOPUN HAXOAUTCS B YCIOBUAX ehOpMALIUU MEXKAY YHCTHIM
CIBUITOM M OJHOOCHBIM C)KaTHeM, B CEBEpO-3allaJHOM YacTH BbIAEISIETCS 00JIaCTh
MIPOMEXYTOYHOTO pekruMa JeopMaliui MEXI1y YHCTHIM CABUTOM U OJIHOOCHBIM PaCTSKEHHUEM,
11t OOJBIIEH YacTH BIAJUH XapakTepHa AedopmMaris mpocToro cABUra. 3Ha4UTENbHbIN cOpoc
HaIpsDKEHUH XapaKTepeH M1 obaacTelt ¢ neopmanmeit mpeobdiaganus MPOCTOro CKATHUS

B pesynbpraTe yrouneHuii BpeMmeH mpobera mudpoBbIX ceiicMorpamm mis 212 celcMHUYecKuX
COOBITHI MCKYCCTBEHHOT'O MPOMCXOXKJICHHUS HAa MCIBITATENIbHOM nosmrone ¢ 1967 mo 1992 rr.
MOJIy4YEHbl JIMHEIHBbIE 3aBUCUMOCTU: YpaBHEHHE PErHOHAJIbHOrO rojorpada U BBISBICHbI
JMHEWHBIC TPEH/Ibl BEJIMYMHBI BPEMEHU Mpo0era mpoJoJbHBIX CEHCMUYECKHX BOJH AJISL Tpex
TJIOLIA/IOK.

Jlyist omipeienieHns mapaMeTpoB TOJHOTO AIeKTpoHHOTOo coaepkanus ([19C) ucnonb3oBanuch
BBICOKOTOUHBIC JaHHble mepMaHeHTHOW GPS-cranmuu POL2. Anamuz GPS-uszmepenuit
MIPOBOJIMIICS JUISI HHTEPBaja BPEMEHH, B KOTOPOM ObLIa 3aperucTpupoBaHa reoMarHuTHas Oyps
31 aBrycra — 3 cents0pst 2019 r camoit 6osbiioit npoxomxureabHocT B 2019 roay. [Tokazanbl
CYIIECTBEHHBIE M3MEHEHMS yIJIa HakKJIOHa crnekTpa MomHocth Bapuanuii [I9C Bo Bpems
MIPOXOXKICHHS STON YMEPEHHON T€OMarHUTHOU OypH.

AHanM3 TNPOCTPAHCTBEHHO-BPEMEHHOTO PpACHpEACICHUS TeMIepaTypbl aTMocdepbl Haf
Tepputopueil Kuprusum, NOIYyYEeHHOrO 10 JAHHBIM CIYTHUKOBOTO 30HAMPOBaHUS U



CEMCMMYECKOM aKTUBHOCTU 3a mepuoa 1992-2015 rr. mokaszai Haauyue KOPOTKOMEPHOIHBIX

aHOMaJMii B 0O0JACTH TPOIMOMAy3bl, IMPEIIIECTBYIOIUE CEHCMHUUYECKUM COOBITHUSM ¢ M2>5.

YcranoBneHo, 4To GOpMHPOBaHKHE TPOTUBO(A3HBIX aHOMATBHBIX BO3MYIIICHUH TeMIIEpaTyphl B

00JIaCTH TpOMONay3bl YeTKO CHHXPOHM3HPOBAHBI KaK B MPOCTPAHCTBE, TaK M BO BPEMEHH C

CEHCMUYECKOM aKTUBHOCTbIO. AHOMAJIMU UMEJIM TOPU30HTAIBHBIN pa3zMep MopsiaKka HECKOJIbKUX

COT KMJIOMETPOB U MPOSIBIISUIUCH 32 ~3 JHS 0 OCHOBHOTO CEHCMHYECKOTO COOBITHSI.

PaccmoTrpensl curHanel akyctuuecko smuccuu (AD), perucTpupyembie MpuU OJAHOOCHOM

CKaTUU 00pa3IoB Pa3IMYHBIX T'€OMATEpPUAJIOB: IMECYAHWK, Mpamop, TpaHuT. s omnucaHus

GyHKIMH  pacrpelesieHUus] CHTHAIOB AD 1O SHEPrusiM  HCIOJIb30BAINCH  MOJIOKCHHS

HEPAaBHOBECHOM TEPMOJAMHAMUKH C TPUMEHEHHEM CTAaTHCTHKU Tcaiuca, 0000ImIaroneit

KJIACCHUYECKYI0O TEpMOAMHAMUKY Ha Clly4aill HEOKCTCHCUBHBIX cuCTeM. Iloka3aHo, 4TO IOTOK

UMITYJIbCOB AD TpeACcTaBiIsieT coOO0H CHUCTEMY C MAMSTHIO M JaJbHUMH MPOCTPAHCTBEHHBIMHU

KOppCIIsIIUsIMU. VBennueHue akTUBHOCTH AD IIOYTH BCCTAa COMPOBOKAACTCA POCTOM 3HAYCHUSA

napameTpa Tcammuca, 4To XapakTepru3yeT COCTOsTHUE 00pa3iia Kak HeCTaOMIbHOE.
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Tema: «Pa3pabdoTka anmapaTHO—NMPOrpaMMHBIX CPeACTB M OCHOB  TEeXHOJIOTHH
3JIeKTPOMATHUTHOI0 MOHMTOPHHIA Ie0JMHAMHMYECKHX NPOLECCOB B CeiCMOAKTHBHBIX 30HAX
1 OlleHKH X omacHocTeit» (0155-2018-0004)

Howmep temsl B [1nane HUP HC PAH: 0155-2019-0004

Howmep Temst B ETUICY HUOKTP: AAAA-A19-119020190065-6

e Ha Tepputopun BHIIKEKCKOTO reoJIMHAMUYECKOTO IMOJIMTOHA MPOBEACHBI MEPBHIE OMBITHO-
MeToauYeckre paboThl MO OTPaOOTKE TEXHOJIOTMH MOHUTOPHHIA 3€MHOW KOPBI C MOMOIIBIO
HOBOI'O HW3MEPHUTEIBHOIO KOMIUIeKca. IlolydeHHblE W TNOATBEPXKACHHBIE B IIOJEBBIX
sKkcriepuMeHTax mupokui dyactoTHeid (0,4+32000 I') u Gonpmioi AMHAMUYECKU (HE MeHee
180 nb) paMama3oHBI PETUCTPUPYEMBIX CHUTHAIOB OOECIEUYMBAIOT TOINYYEHHUE KPUBBIX
CTAHOBJICHUS TOJIS B Mana3oHe BpeMmeH oT 60 mkc 10 1,35 ¢ u 6onee. AHaIN3 MOTYyYEHHBIX C
MOMOIIbI0 HOBOTO H3MEPHUTENHLHOTO KOMILIEKCAa 3KCIEPUMEHTANIbHBIX JaHHBIX MOKa3bIBAET,
YTO, HECMOTPS Ha MCKaKEHHUS KPHUBOM CTAHOBIICHUS TOJS M KaXYIIErocs YIeIbHOTO
COTIPOTUBIICHUSI TOPHBIX TOpoa (B auarna3oHe BpeMeH oT 2 1o 20 Mc), oOyCIIOBJICHHBIE
HepaBHOMEPHOCThI0 AUX MHIYKIIMOHHOTO JaTuuKa (HaOmo1aeMoi B Auana3zoHe 4actot ot 90
no 1000 I'r), MOXKHO KOHCTAaTHPOBAaTh, YTO pPa3pabOTaHHBI H3MEPHUTEIBHBIA KOMILIEKC
o0ecreyrBaeT KOHTPOJIb KPUBOM CTAHOBIIGHHS TOJs Onaromaps IIMPOKOMY YacTOTHOMY
JUana3oHy ¥ O0JbIIOMY AMHAMUYECKOMY JHANa30Hy PerUCTPUPYEMBIX CUTHAJIOB.

e Pazpaboran anropuT™M yJalleHUs  «CTPYKTYpPHBIX IIOMEX», BO3HHUKAIONIUX  IOCHE
KOPPEJAIMOHHONW 00paOOTKH CHTHAJIOB HA MOJIYyYaeMO KPUBOHM 30HAMPOBAHUS (CTAHOBJICHUS
NOJIs) ¥ JITOPUTM JONOJIHUTENBHON puibTparyu (IogaBIeHMs ), OCTaBILIUXCS MOCTE YAaICHUS
«CTPYKTYPHBIX MTOMEX» BHICOKOYACTOTHBIX IIYMOB U IMOMEX OT MPOMBIIIJICHHOW CUJIOBOM CETH
gactoroil 50 I'm. PaspaGoranHble anropuTMbl JAOOABICHBI B CYIIECTBYIOUIYIO MPOTPAMMY
00pabOTKM JaHHBIX MOJCIBHBIX, JIAOOPATOPHBIX W TIOJIEBBIX AKCIEpUMEHTOB. OTpaboTka
QITOPUTMOB Ha PeAbHBIX MOJIEBBIX JaHHBIX MOKa3aja 3HaunuTenbHoe, Ha 100 n1b (mpumepHo B
100000 pa3), cHUKEHHE YPOBHS MOMEX W ITyMOB Ha KPHBOW 30HIMPOBAHHS (CTAaHOBJICHHS
1oJis1) B 00J1acTH OONBIINUX BPEMEH.

e PazpaGorana HOBass METOAMKA TPOBEJCHHUSA 30HAMPOBAHUN 3EMHOW KOpPBI U aITOPUTM
00paboOTKKM [aHHBIX, HCKJIIOYAIONIMHA BIHMsHHE (Ha MOJYYaeMyIH KPHBYIO 30HIMPOBAHMS)
CHUTHAJIa «IPSIMOTO IMOJS», BO3HUKAIONIIETO B HM3MEPUTENIHOW KaTyIIKe WHAYKIHOHHOTO
JaT4YMKa CUTHAJIOB 32 CUET MPsIMOW MHIYKTHUBHOW CBSI3U (Uepe3 BO3MyX) MEXy 30HAUPYIOIIEH
paMKOll M W3MEpHUTENTbHOW KATYyIIKOW naTduka. M3-3a MHEPIIMOHHOCTH JaT4HKa (JaT4UK
MarHUTHOM MHIYKUIMU HMHTETPUPYIOMIETO THIA) HAJW4YMe STOr0 CUTHAJAa MNPUBOJUT K
3HAYUTEIbHBIM UCKAKEHUSAM B TMOJTy4aeMOW KPUBOH 30HAMpOBaHU (cTaHOBIEHHS 10Js). [Ipu
00paboTKe MaHHBIX 30HAWPOBAHMSI YUUTHIBAIOTCS PE3YJIbTAThl CHEIHUAIBHON TI'pagyHpOBKU
U3MEPUTENIBHOTO KaHalla, MOJENUPYIOLIeH CHrHal «mpsMoro moiis». HoBas Meronuka
IIPOBEJICHUS 30HIUPOBAHUIN 36MHON KOPBI U aIrOPUTM 00pabOTKH JaHHBIX OTPabaThIBAIUCH B
nabopatopun Ha (U3MYECKUX MoAensX (curHanbl, Gopmupyemsie B YI') U Ha peasbHBIX
CUTHajaxX,  IMOJlydyaeMbIX B  [IOJIEBBIX  YCJIOBUAX.  Pe3ynbTaThl  MPOBEIEHHBIX
HKCIEPUMEHTAIBHBIX padOT TOATBEPAWIM BaXKHOCTh W HEOOXOAMMOCTH BBIIOJHEHUS
30HIUPOBAHUHN 3€MHOIN KOpHI MO pa3pabOTaHHOW METOAMKE, 00ECIEeYMBAIONICH MOBBIIICHHOES
Ka4eCTBO U JJOCTOBEPHOCTb MOyyaeMoil reo(huzndeckoit HH(popMaIum.

e Brmonnena nopabotka ammapatHoro obOecreuenuss OPK IITIC. W3MeHeHus 3aTpoHYIH
UHAYKIUOHHBIN naTtunk curHaioB (MJIC), reneparop 3onupyronux curHaioB (I'3C) u 6ok



ycunenuss u peructparuu curHanoB (BYPC). B pesynerare mopabotkn UJAC u BYPC
COOCTBEHHBIE LITYMBI M TIOMEXH M3MEPUTENIBHOTO KaHaia cHU3MIuCh Ha 33 nb (mpumepHo B 44
paza). I'3C Obu1 JOMOJHEH CHENHAIBHO Pa3pabOTaHHBIM HW3MEPUTEIBLHBIM KaHAJIOM IS
pEerucTpayy TOKa, MPOTEKAIOIIETO B IENU aKKyMYJSTOPHBIX Oarapeil, MUTAIONINX CHIIOBOM
kommyTtarop. IlomydeHHble JaHHbBIE OBUTM HCIIOJIB30BaHBI MpH 00pabOTKE CHUTHAJIOB
CTAHOBJICHUS TOJNS JUI CHU)KCHHUS BIUSHHS HECTAOMJIBHOCTH CO3[aBaeMOT0 30HAMPYIOLIeH
paMKOIl MarHMTHOTO IIOJI, BBI3BAHHOTO pa3psAoM aKKyMYJISTOPHBIX Oarapeil u JIpyrumu
BHEIIIHUMH (paKTOpamMu (TeMIiepaTrypa OKpysKaromiel cpebl, aTMoc(hepHoe TaBICHUE).
Pa3zpaboTana scku3Has KOHCTPYKTOpPCKas JOKYMEHTAIlMM M HM3TOTOBJIEH MaKeTHBIH oOpaser
HOBOTO YycTpoiicTBa rpaayupoBku (YI'), oOecneumBaromiero: ONEPaTUBHBIN KOHTPOIb U
n3mepenne nepexoanor (I1X), ummynbcHoi mepexonuoi (MI1X) m aMImiuTyaHO-4aCTOTHOM
(AUX) xapakrepuctuk wu3MepurenbHoro kanama DPKIIIIC; mpoBepky U KOHTPOJIb
paboToCIOoCOOHOCTH U3MEPUTEIHHOTO KOMILIEKCA, BKIIIOYAsl €ro MPOTpaMMHOE 00ecriedeHue ¢
MOMOIIBIO  CIIEIUATBHBIX MOJICTBHBIX CHUTHAJIOB CTAHOBIEHUS TMOJS, HWMHUTHPYIOIIHX
MHOTOCJIOMHBIA (5 CJI0€B) SJEKTPUUYECKHIN pa3pe3 3eMHOW KOPBI; MPOBEIACHUE CICIHATbHON
rpagyupoBku u3meputenbHoro kanana OPK IITIC, umMuTupyronieil curian «mpsMoro moss»,
KOTOPBIN BO3HUKAET B U3MEPUTEIBHOM KATYIIIKE JaTYMKa 3a CYET MPSIMON MHAYKTUBHOU CBSI3U
(uepe3 BO3IyX) MEXIy 3OHIMPYIOIIEH paMKOW M H3MEPUTENbHOM KaTyIIKOH JaTdMKa.
IIpoBeneHbl COBMECTHBIE WMCIBITAaHUS HOBOrOo YI' B COCTaBe HM3MEPUTEIIBHOTO KOMILIEKCA
OPK LUIIC B naGopaTOpHBIX W TMOJEBBIX YCIOBHUAX, MMOKA3aBIINE W JOKA3aBIINE BAXHOCTh U
HEOOXOJUMOCTh TAaKOTO YCTpPOWCTBAa Il oOecredeHus: HEOOXOJUMBIX TOYHOCTH U
JIOCTOBEPHOCTH TOJIy4a€MbIX C TOMOIIBIO H3MEPHUTEIBHOIO KOMILIEKCa Teo()pU3nIecKux
TAaHHBIX.

[IpoBeseHbI ONBITHO-METOINYECKHE PA0OTHI IO OLIEHKE BIHMSHUS BPEMEHHOH (TeMIepaTypHOil)
HECTAOUIIBHOCTH  XapaKTEPUCTUK HM3MEPUTEIBHOIO KaHala Ha TOJy4aeMyl KPHUBYIO
30HAMPOBaHUS (CTAaHOBJEHUS TOJisA). BbIMomHeHa cepus MOJEBBIX HKCIEPUMEHTOB 110
rpagyupoBke u3meputensHoro kaHana DPK HITC mrymonoqo6HBIME 1TOCIEI0BATEILHOCTIMU
TOKOBBIX HUMITYJIbCOB, MOJaBAaEMbIX B I'paJyHpPOBOYHYIO KATYIIKYy MHIYKIIMOHHOTO JaTYHKA.
W3mepenuss nmpoxoqwiii B TEUYEHUE JABYX CYTOK MO 6 CEaHCOB IpaJyHMpOBKH B CYTKH C
MHTEPBAJIOM MEX]Jy CeaHcaMHu B OJMH yac. B pe3ynbrare 00pabOTKH 3KCIIEpUMEHTAIbHBIX
JaHHBIX I[OJIy4ajach HMITyJIbCHas mnepexonHas xapakrepuctuka (MIIX) wn3mepurtenbHOro
kaHajia. Beraucisiiacs pazHocTs Mexay MITX nmonmydyeHHbIMU B pa3inyHble MOMEHTHI BpEMEHU
B TCUCHUU OJHHX CYTOK M MEXIy CyTKaMu. B pe3ynbrare Mmoka3aHo, YTO AJIsi CHIDKEHUS
(MCKITIOUEHUs) BJIUSHUSA BPEMEHHOW (TEMIIEpaTypHOW) HECTAOMIIBHOCTH XapaKTEPUCTHK
M3MEPUTENILHOTO KaHajla Ha TOYHOCTh MOJy4aeMON KPUBOUM 30HAMPOBAHMSI TIOCTE YCTAaHOBKU
WHIYKIIMOHHOTO JaTdyhka B pabodee IOJOKEHHE HeoOXoauMma 3aJiepkKa (BBIICpIKKA) IO
BpPEMEHHU JI0 Hayalla IPOBEJICHUS CeaHca 30HAUPOBaHUs He MeHee 3-4 yacoB, oOecreunBaromas
paBHOBECHYIO (OMHAKOBYIO) TeMIIEpaTypy BHYTPH BCEro KOpIyca JaTuuka, MpH KOTOPOH
HaynHaeT 3PGEeKTUBHO padOTaTh CXeMa KOMIICHCAIMA TEMITepaTypHOH HECTaOMIBHOCTH €To
napaMeTpoB.

[IpoBeneHbI OMBITHO-METOANYECKHE PAOOTHI IO OI[CHKE BIUSHUS HECTAOUILHOCTH aMILTUTY/IbI
30HIUPYIONINX HMITYJIbCOB TOKa (HAmpsDKCHUS CHIIOBOM AaKKyMYJSTOPHOW Oarapew) Ha
MOJly4aeMyl0 KpPHUBYIO 30HAMPOBAHUS (CTAHOBJIEHUS TMOJs). BhIMOIHEHAa cepus MOJEBBIX
HKCIEPUMEHTOB MO 30HJUPOBAHUIO 3€MHOH KOPBI IIyMONOJOOHBIMHU IMOCIEI0BATEIBHOCTSIMU
TOKOBBIX HUMITYJIbCOB C U3MEPEHHEM aMIUIUTY/bl UMIIYJIbCOB TOKAa B 30HAMPYIOIICH paMKe.
JlaHHbIe 30HAUPOBaHUS 00padaThIBAIUCH 0€3 yueTa U ¢ yUeTOM U3MEPEHHOI0 33 BpeMsl ceaHca
CpPEeIHEro 3HAUYCeHHsS AaMIUIMTYAbl HMMIIYJIbCOB TOKa B 30HAMpYomed pamke. Ilpu yuere
CpeAHero TOKa pazdpoc (OTIMYME) MEXAYy IOJy4aeMbIMH KpPUBBIMH  30HIHPOBAHUS
(cTaHOBIICHHUSI TTOJIS1) COKpATHIICS (TPUMEPHO B 5 pa3).
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