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OBLIASA XAPAKTEPUCTUKA PABOTDBI

AKTYaJIbHOCTh TeMbI JAuccepTaluM. V3ydeHre aKTUBHBIX TEKTOHUYECKHUX
MPOIIECCOB MPEACTABISET BAKHEUIIYIO YacTh (DyHIaMEHTAIBHBIX HCCIIEIOBAaHUN B
Haykax o 3emiie. M3yuyeHue akTUBHBIX pa3iOMOB, KOTOPBIE OTYETIMBO IPOSIBICHBI
B penbede, B CUIY HUX TEOJOTMYECKOHM MOJIOJOCTH, MO3BOJISIET HE TOJIBKO
KOJIMYECTBEHHO OXapaKTepU30BaTh MapaMeTphbl pa3ioMOB, HO HauOoJiee MOJHO U
BCECTOPOHHE NPEJICTAaBUTh OOIIME M YACTHBIE 3aKOHOMEPHOCTH paclpeiesIeHus
ne(OpMALIMOHHBIX CTPYKTYp Pa3HOro TUIIA M PA3HOM CTENEHH HANpsSHKEHHOCTH Ha
noBepxHoctu 3emuu (Tpudonos B. I'., r. Mocksa, CCCP, 1978r.).

Ha repputopun Kazaxcrana paiion CeBepHoro Tanp-Illans u J>xyHrapckoro
Anatay fBIISIETCS OOJHUM M3 HamOoJee CEHCMUYECKH aKTUBHBIX. B 3TOM paiioHe
BbIJICJICHBI 30HbI C MAaKCUMAaJIbHO BO3MOXXHOW MarHuUTyzI0M Oojee 8, a oxkumaemast
celicMUYecKass WHTEHCUBHOCTh COTpsICEHUH MoxeT pocturate 9—10 Oamnos.
OnHako, Kak T[OKa3bIBalOT COBPEMEHHBIE JAaHHBIC, OLEHKA CEHCMHUYECKON
OMAacHOCTU MO psAy NOpUuYMH, OblIa 3aHmkeHa. Hampumep, coriacHo kapre
ceficMuyeckoro paiionupoBanus 1998 rona, BkiroueHHON B CTpOUTENBHBIE HOPMBI
u npasuina Pecnyonmuku Kazaxcran (CHull PK 2.03-04-2001), B peruone
Bocrounoro Ka3zaxcraHa TEKTOHMYECKHE CTPYKTYpPhl — CEBEPO-BOCTOYHOIO
HaIlpaBJIEHUS HE BBIIEISUINCH U, COOTBETCTBEHHO, MX CEMCMHUYECKasl ONTACHOCTh HE
ornieHuBasiack. B 2003 roay Oblia cocTaBiieHa ClieayIoliasi KapTa CeHCMUYECKOTO
paitonnpoBanusa Tepputopun Kaszaxcrana (CHull PK 2.03-30-2006), rae Takue
CTPYKTYPBI OSIBUJIUCH (32 UCKITFOUEHUEM JIeTICHHCKOTo pa3ioMa), HO MX OMacCHOCTh
TaKKe HEJOOLIECHUBAJIACH.

M3BecTHO, YTO OLIEHKU CEHCMUYECKON OMTacHOCTH 0a3UpyIOTCS Ha JeTaIbHBIX
UCCJIEIOBAHUSIX OCHOBHBIX AaKTHUBHBIX pa3jiOMOB, a TakKXe€ COBPEMEHHOH U
UCTOPUYECKOM CEMCMHYHOCTM peruoHa. I[lpuBnekarorcss TakXke JaHHBIE 10
UHCTPYMEHTAJIbHBIM HAOIOJICHUSAM B H3y4a€MOM PETHOHE, KOTOpPbIE MOMOTaloT
CJIEIUTH 32 TEHJICHUUSIMH Pa3BUTHUSI CEHCMUYECKOTO MTpoLiecca.

JUIs yaydmeHus: UMEIOIINUXCS MCTOPUYECKUX KaTaJlorOB 3€MIIETPSCEHHUN B
LEJSX MOBBIIICHUS TOCTOBEPHOCTH OLIEHKU CEHCMHUUYECKON OMacHOCTU TEPPUTOPHUH
JUKyHrapuu, a Takke oOOecleyeHUsI BO3MOXKHOCTH JIy4dllle IOHATh HPUPOLY
HEKOTOPBIX HaOJIIOIaeMbIX T€OJUHAMUYECKUX IMPOSIBJICHUI B 3TOM pPETrHOHE,
UCIIOJIb30BaHbl HOBBIE JaHHbIC, MOJY4YEHHbIE B MOCIEAHHE TOAbl Pa3HbIMU
UCCIENOBATEISIMA O IMAJIEO3EMIIETPSICEHUAX M PE3ysbTarax peloKaIn3aluu
TUITOLEHTPOB HM3BECTHBIX CHJIbHBIX 3emiieTpsceHud CeBepHoro u BocTodHOro
Tanb-1lans.

HeoOxogumocTh  MpOBEJEHUS  HMCCIENOBAHUWA MO  BBIABICHHUIO U
KapTUPOBAHUIO AKTHUBHBIX Pa3JIOMOB SBIISIETCSI BEChbMa AKTYyaJIbHOW B CBSI3H C
IUIaHAMU OCBOEHHSI TEPPUTOPHUM, MPEKIAE BCEro, B OLEHKE CBSI3aHHOM C HUMU
CEeCMHUYECKON OMACHOCTH C IIeJIbI0 00ECIIeUeHHUs HOPMAJIBHOTO OecrepeOoitHoro
(GyHKIIMOHUpOBaHUS ~ UH(PACTPYKTYpHbIX  OOBEKTOB M, TMpEXIe  BCEro,
0€301acHOCTH JIFOJIEH.

CBsi3b TeMbl JHMCCEPTAMM €  NPHOPUTETHHIMM  HAYYHBIMHU
HANIPaBJICHUAMH, KPYNHBIMH HAay4YHBIMH HporpamMmMaMu (IpoeKTaMmu),
OCHOBHBIMH  HAY4YHO-MCCJIEOBATeIbLCKHIMHU  padoTamM, MNPOBOAUMBIMH
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o0pa3oBaTeJbHBIMM M  HAYYHBIMHM  YyupexaeHusiMM. JlucceprairioHHOE
UCCIICIOBAHUE  BBIIIOJIHEHO B COOTBETCTBUM C  OCHOBHOM  HAy4HO-
uccienoBarenbckon TeMon Muctutyra ceiicMonorun HanuonansHOoM AxageMun
HayKk Keipreickoit PecnyOnuku  «OmeHka CEMCMHYECKOW OMacHOCTH |
ceficMuyeckoro pucka Ha teppuropun Keipreizckoit Pecriyonukuy (2012—2014rr.)
no pazaeny: «OlleHKa CEMCMUYECKOW OMAaCHOCTH M CEMCMUYECKOr0 pHUCKa IO
TEOJIOTUYECKUM JAHHBIM»; TPOEKTOM MO CO3JAaHUI0 MOJEIU 3EMJIETPSCEHHI
Hentpanbuoit A3uu (EMCA), sSBAsOMIErocs COCTaBHOM YacThiO IIOOAIBLHOIO
npoekta GEM — «I'nobanbHas Mozaens 3emiierpsaceruin» (2011-2014rr.); npoektom
MHTI KR2398 «YHuduuupoBaHHblii OHOJJIETEHh M OLIEHKA CEUCMHUYECKOU
onacHoctu Ttepputopun llentpansuoit Aszum» (CASHA-BU) (2018-2023rr.);
npoektamu 1o Co3gaHuio MHOOPMAIIMOHHOW OCHOBBI CEHCMOJIOTMYECKON 0a3bl
JAHHBIX JJI1 COCTABJICHMS: KapT OOLIEro CEHCMUYECKOT0 30HUPOBAHUS TEPPUTOPUN
Peciy6nmuku  Kaszaxcran (2014-2016rr.), KapThl AETaIbHOTO CEHCMUYECKOTO
30HUpOBaHus TeppuTopuit Boctounoro Kazaxcrana (2021-2022rr.).

Henu u 3apaum ucciaegoBanusi. OCHOBHOW TIENBIO HACTOSIIEH pPabOTHI
SABJISIACh TEPEOLICHKA CEHCMHMYECKON OMacHOCTH Tepputopuu BocTouHoit
JIKyHTapuu Ha OCHOBE TAHHBIX 00 aKTUBHBIX pa3jioMax.

3agaum uccjie0BaHUA:

1. cbop maneoceiicMoornyeckol HHPoOpMaud 00 OYaroBbIX 30HAX
CUJIBHENIINX 3€MIICTPSICEHHM, HWMEBIINX MECTO B 30HE J[>XKyHrapckoro
paziioMa ¢ y4ETOM JaHHBIX O COBPEMEHHOW CEICMUYHOCTH pailoHa;

2. aHaJIN3 COBPEMEHHOW CEMICMUYHOCTH pailoOHa UCCIENOBAHNUS;

OLICHKA CEMCMHUYECKOU OMMACHOCTH 30HBI J[XKYHTapCKOro pa3ioMa;

4. BBISBICHUE MOTCHIIMATIBHBIX CEHCMOTCHEPUPYIOIIUX CTPYKTYp Ha OCHOBE
MOJYYEHHBIX JAHHBIX.

Hay4yHasi HOBM3HA MOJIyYE€HHBIX Pe3yJIbTATOB UCCIIEI0BAHUS 3aKIFOYACTCS
B 00OCHOBAaHUU HAYYHO-METOANYECKUX MEP ISl YTOUHEHUS YPOBHS CEMCMUYECKON
OIACHOCTH C YYETOM PE3YJIbTaTOB COBPEMEHHBIX MMaJIC0CEHCMOIOTUYECKUX padoT.

eBriepsbie misa teppuropun Bocrounoro Kazaxcrana oneHeHa ceicMuueckas
OMAacHOCTh IIaBHEUIIUX pa3ioMOB 3Toro peruona (/xyHrapckuil u Jlencunckuit
pazoMBbl).

¢ YCTaHOBJIEHO, YTO /[>)KyHTapCKui pa3jioM U COCEIHUMN C HUM pasyiom Jlemncsl,
BO3MOKHO, «BCIApBIBAJUCh» BMECTE, UYTO IMPUBEIO K HEOOBIYHO BBICOKOMY
OTHOILIEHUIO BEJIIMYMH CMENICHUS K JUIMHE, KOTOpOE paHee MpeArnoJiarajioch W3
MOBEPXHOCTHOTO pa3pbiBa Ha paznoMe Jlencel. Pe3ynbraThl 1o omnpeneneHutro
BO3pacTa yKa3blBalOT Ha TO, YTO CAMOE IMOCIEOHEE 3EMIIETPACEHHE I JABYX
paznomoB mpousonuio 2000—4000 nmer Hazan. IloTeHuManbHBIE MaKCHMaJlbHbIC
MAarHuTyApl 3EMJIETPSCEHNNA OLEeHEHbl, Kak Mw 8.2 u 8.4 COOTBETCTBEHHO MJIA
JI>KyHrapcKOTO pa3jioMa OTAENIbHO WK B COYETaHUU ¢ pa3iioMoM JIenchl, 4To ObLIO0
Obl OJHMUMHU U3 CaMbIX CHJBHBIX W3 MPEANOJaracéMbIX KOHTUHEHTAIbHBIX
3EMJIETPSACEHHUM.

ellonyyeHHbIE JaHHBIE MO3BOJSIOT MEPECMOTPETh OTHOUIEHHWE K BOIPOCY O
BO3MOKHOCTH BO3HUKHOBEHHUSI CHJIbHBIX 3E€MJICTPSCCHUN B PaBHUHHBIX YaCTAX
Kazaxcrana. Kak moka3pIBalOT HaIllW JaHHbIC, B IIpeleiaX PABHUHHOW 4YacTH
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Kazaxcrana, npuneratonux K Tsub-11laHto, MOTyT BOBHUKATh CUJIILHBIE COOBITHS C
OYEHb PEOKOW TMOBTOPSEMOCTBIO. ODTO TaKXKe IIO3BOJIUT YTOYHUTH OIIEHKY
CEHCMUYECKOM OITACHOCTH YKa3aHHON TEPPUTOPUHU.

IlpakTHyeckass 3HAYMMOCTBIOJYYEHHBIX Ppe3yJabTaToB. Pe3ynbTaThl
UCCJIEIOBAHUSI MOT'YT OBITh MCIIOJIb30BAHBI MIPU OIIEHKE CEHCMUYECKON OMacHOCTH
teppuropun Bocrounoro Kazaxcrana.

JKOHOMHUYECKAs1 3HAYUMOCTD IOJTYUYECHHBIX PE3yJIbTAaTOB 3aKIIIOYAECTCS B
CHMKEHUU TMOTEHIMAIbHOrO yuiepda OT pa3pyLIUTENbHBIX 3E€MIIETPSICEHUH,
YYTEHHBIX TIpM OOHOBIEHHON OIICHKE CeCMUYecKoil omacHocTH. B ciydae
CHWIBHBIX CEHMCMHUYECKUX COObITUN (MarHuTygoi Mw 7.5-8.4) B paBHUHHBIX
paiionax, npujeratouux K TsHp-IlaHt0, TPAMOIl SKOHOMUYECKUN YyIIEPO MOXKET
coctapysTh oT 100 MiIH 10 HECKOJIBKUX MUJLIHApA0B noJuiapoB CIIIA — Bkitouas
pazpyuienre Kwioro (GoHaa, OOBEKTOB HUH(GPACTPYKTYphl, COLHMAIBHBIX
YUPEKICHHM, a TaKke 3aTparbl HA BOCCTAHOBUTEJIbHbIE padoThl. [Ipumenenue
pPE3yJbTATOB OLIEHKH MO3BOJSET CYILIECTBEHHO COKPATUTh 3TH IOTEPU 3a CUET
IPOEKTUPOBAHUS ~ CEHCMOCTOMKHUX  OOBEKTOB, TPaMOTHOTO  30HUPOBAHUSA
TEPPUTOPHIA.

OcHOBHBbIE 110JI0KeHHS, BBIHOCHMbIE HA 3aLIUTY:

1. OcHoBHble paznombl JkyHrapuu (riaBHbiil [[xyHrapckuu u JlencuHckuu
Pa3JIOMbl) TEHEPUPYIOT CUIIBHBIE 3€MJICTPSICEHUS C MarHUTy10i 8.2—8.4;
2. YcranoBineno, uto B [xyHrapun okosio 400 yieT Hazajg MMEIW MECTO JBa

OT/EJIbHBIX CUJIbHBIX 3eMieTpsiceHns — JlencuHckoe u Tekecckoe, ¢ MarHUTYJaMH
7.5-8.2 u 7.5, aT0 ompoBepraet GHakT 0 €IUHCTBEHHOM COOBITHH, KOTOPOE paHee
oTHeceHo Ha Tepputoputo Kokmmanbckoit 3061 FOxHOro TsHb-111ans;

3. [Ipu oleHKe ceHCMHYECKOM OMACHOCTH HEOOXOJIUMO YUUTHIBAThH JIaHHBIC,
OXBATHIBAIOIINE 3HAYUTEIBHO JUIMTEIBHBIA IMEPUOJI, YEM HWHCTPYMEHTAJIbHbBIC
HAOJIOICHHS, TIOCKOJIbKY B CTAOMJIBHBIX PErMOHaX, KakK IMOKa3bIBAET MPUMED
JlercMHCKOTO pa3ioMa, MOTYT OBbITh AKTHUBHBIE M TIOTEHIMAJIBLHO OMNACHBIC

CTPYKTYPBI;

4. BoisiBiieH ¢akT CXOIHOTO ClieHapusi B MPOSIBICHUM IJIABHBIX TOJYKOB U UX
aTEepIIOKOB Y 3eMJIETPSICEHUI B pa3HbIX oOnacTsax JxyHrapuu;
5. AHanmu3 CEUCMUYHOCTH 30HBI pa3jioMa M CETMEHTAlMs DIULEHTPOB

TTO3BOJISIOT BBIJICIIUTH HAM00JIEe aKTUBHBIC YYACTKH.
JInuHbIf BKJAA COMCKATEAS] COCTOMT B BBIMOJHEHUU BCEX ATANoB padorT,
BKJTFOYAs:

— 0030p OTEYECTBEHHBIX U 3apPYOEKHBIX MCTOYHUKOB JIUTEPATYPHI O TEME
WCCIIC/IOBAHHSI,

— cbop, aHanm3 U 00pPabOTKY CHYTHUKOBBIX JAHHBIX, MPOBEJACHUE MOJIEBBIX
pabot B 30Hax [[xyHrapckoro u JIEICHHCKOTO pa3jioMOB C 3aMepaMH BEIUYHHBI
CMEIIEHHM, 0TOOpPOM 00Pa31IOB JIJisk OIPEACIICHHS BO3pACTa MOJBUXKEK U T. 1I.;

— TOCTPOHUE MUGPOBBIX MOJIEIIEH Pa3BUTHUS IPUPA3TIOMHOTO pesibeda B 30HaX
OCHOBHBIX pa3ioMoB JI)KyHrapuu H OIlEHKa CEHCMHUYECKOW OMacHOCTH 3TOTO
pETrHoHa;

— pacrmo3HaBaHWE WPHUPOABl CEHCMUYECKUX HMCTOYHUKOB Ha TEPPUTOPUU
KazaxcTtana v mpurpaHnyHbIX paiioHoB KuTas, peiokarus CEeHCMUISCKUX COOBITHIMA
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C TPUMEHEHUEM PETUOHAJBHBIX CKOPOCTHBIX MOJEJIed B IPOrpaMMHOM
obecneuennn Mexaynapoanoro Ceiicmonoruueckoro Ilentpa ISCLoc;

— COCTaBJICHHE YHU(PUIIMPOBAHHOIO KATaJOTa 3€MIIETPSACEHUN C HOBBIMU
JAHHBIMH O TaJIe03EMJICTPIICEHUSX, OIM(PPOBKA M TMOCTPOCHUE PA3IMYHBIX
TEMAaTUYECKUX KapT M rpadUKoOB C MPUMEHEHHEM COBPEMEHHBIX IMPOTPaMMHBIX
cpencts kak ArcGIS, QGIS, GMT, PyGMT, Python u mp.

Anpodauuss  pe3yabTaToB  Auccepranuud. OCHOBHBIE  IOJIOKEHHS
JMCCEPTAIMOHHONW pa0OThl U €€ OTJEIbHbIE YacTW ObUIM MPEACTABIECHBI B BHUJIC
JIOKJIaJIOB Ha KOH(EPEHIMAX U COBEIIAHMIX: Ha MEXKIYHApOJAHOU KOH(EpEeHIINH
«MOHUTOPUHT SIICPHBIX MCHOBITAHUA M UX TOCIAEACTBUNY» B TMOJJAECPKKY
MEXTyHapoaHOro J[oropopa o BCEOObEMITIOIIEM 3AMPEIIEHUU SI€PHBIX UCIIBITAHUN
(AB34M) (Anmater, 6-10 aBrycra 2018r.); Ha MeXIyHapoaHOW KoH(epeHIuU
«Cniurakckoe 3emierpsicenue 30 et ciycTs: onbIT U nepcnekTuBb» (Epesan, 3-7
nexadps 2018r.); na ['enepanbHoii accambiiee EBpormelickoro coro3a Hayk o 3emiie
(EGU2020, 4-8 wmas 2020r., oHnaiiH); Ha MEXIyHApOJHOW KOH(EpPEHIIUU
«CoBpeMeHHBIE METO/Abl OIEHKH CEHCMHMYECKOM OMacHOCTM U MPOrHO3a
3emiieTpsceHui s Tepputopun Pecyonuku Kazaxcran» (Anmatsel, 16-18 uroHs
2022r.); Ha MexxayHapoaHoi koHpepeHuu «Hayka u rexnonorun» (Bena, 2019r.,
2021r., 2023r.); va X MexnaynaponHoi koHpepeHuu «CeMUNATaTHHCKUN
UCIIBITaTEeNIbHBIA  MOJUroH: Hacneaue W MEPCHEeKTUBBI  Pa3BUTHUSI  HAYyYHO-
TexHuueckoro mnoreHuuana» (Kypuaros, 12-14 centsopsa 2023r.); na XI
Kazaxcrancko-Kuraiickom MEKyHApOJIHOM CUMITIO3HYME «IIporuos
3EMJIETPSACEHUM, OLIEHKA CEUCMMYECKOM OITACHOCTH U CEMCMHUYECKOTO pPHUCKa B
HentpansHoit A3umn» (Anmartsel, 26-28 centsops 2023r.).

IHoHoTa OTpaeHWsi Pe3yJbTATOB AUcCCepTanuM B nmyOjaumkanusix. 1o
MaTepHaliaM JUCCEePTAIlMU OIMyOJIMKOBaHbI 14 HaydHBIX CTaTed B IEYATHBIX
u3nanusx, pekomeHnosanHbix B HAK KP, B ToM unciie B u3gaTenbcTBax, BXOASIINX
B cucreMy Web of Science, Scopus u PUHLI,

CTpykrypa u o0beM auccepranuu. J[uccepranmonHas padoTa COCTOUT U3
BBEJCHUS, UETHIPEX TJIaB, 3aKJIOYEHHUSI M COUCKa JuTepatypsl u3 196
HauMeHoBaHuil. OCHOBHOE cojep)KaHWe TMpeacraBieHo Ha 120 crpanunax,
coiepKUT 44 pUCyHKa U 5 TabJIuII.

OCHOBHOE COJIEPKAHUE PABOTbI

BBEJEHMUE. [IpencraBiena akTyaibHOCTh TEMBbI, CHOPMYIUPOBAHBI 1IETh U
3a7a4l  MCCJIEAOBAHUsA, OIPEAECICHbl OCHOBHBIE 3aIUIIAEMbBIE TOJOKEHUS,
MPUBOJIATCSI METO/IbI UCCIIEIOBAHUI, ONpe/ie/ieHa HayuyHasi HOBU3HA, IPAKTUYECKas
U DKOHOMHYECKass IIEHHOCTb paboThl, a TakKXe OTMEUEHBbl JIMYHBIM BKIIAJ
coMcKarens, MyOauKaluy, anpoOaus pe3ysibTaToB, KPaTko M3JI0KEHa CTPYKTypa
JUCCEPTALIMH.

I'TIABA 1. OB30OP JIMTEPATYPBI. IlpeacraBien kpatkuii 0030p
u3yueHus: Tepputopuu  JKyHrapckoro  Aunaray, TpPUBEICHbI  CUJIbHbBIC
semiierpsicenust Tsaub-lllans w JlxyHrapum, 0COOCHHOCTh KOHQPUIYypalMU MU
PEAICTABUTENBHOCTD CETEN CEHCMUYECKOIO0 MOHUTOPHUHTA.

ITepBbie rEOJIOTUYECKUE HCCIIEOBaHUSA JIxyHrapuu HOCHUJIA
PEKOTHOCIIUPOBOYHBIN XapakTep. K ux unciy orHocsiTes padotel A.M. Illepnka (T.
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Canxkrt-IlerepOypr, Poccus, 1840), B. Bnauranu (r. Caunkrt-IletepOypr, Poccus,
1853), U.B.Mymiketosa (r. Cankr-IletepOypr, Poccus, 1886), I.JI. PomanoBckoro
(r. Cankr-ITerepOypr, Poccusi, 1878), P. 3akpxkenckoro (r. Omck, Poccus, 1893), B.
A. O6pyueBa (r. Jleaunrpan, CCCP, 1940) u np., B KOTOPBIX OTMEYEHBI 0O0IIIHE
KOHTYPBI T€0JIOTUYECKUX Pa3pE30B U TEKTOHUKH.

B 1906 rony A.K. Maiictep cocTaBui IEPBYIO T'€OJIOTMYECKYIO KapTy, B 1916
rony mnox pykoBoactBoM H.I. KaccnHa mnpow3BOAMINCE TEOJOTHYECKHE U
TUAPOJIOTMUECKUE UCCIEIOBAaHUS U COCTaBJIEHA TIe0JorMyeckas Kapra maciirada
1:420000. B Teuenue psana aet (1933-1938rr.) B IxyHrapckom Anaray OOJbIIYIO
reoJiorudeckyro pabdory mpoBoawn M. M. IOaudeB, KOTOpBIM Ha OCHOBaHUU
JUYHBIX HAOMIOAEHUN U pabOT APYrMX aBTOPOB COCTABHII I'€OJIOTMYECKYIO KapTy
macitada 1:1000000 u Hanmucan moHorpaduio «JxyHrapckuit Anaray» (r.Mocksa,
r. Jlenunrpan, CCCP, 1940), rne aeraibHO ocBematoTcs: cTparurpadus, TEKTOHUKA
U TI0JIE3HBIE NCKOMAEMBIE.

Tepputopust JI>)XyHrapckoro Aularay M3y4alach MHOTMMH BBIIAIOLIMMHUCS
uccueaoBarensiMu, Takumu kak Ceapuuesckas 3. A. (r.Jlenunrpag, CCCP, 1952r.),
Boiitoeuu B. C. (r. MockBa, CCCP, 1969), Kypatokos K. B. (r. Mocksa, CCCP,
1953), I'anuukuii B. B. (r.Anma-Ata, KazCCP, 1957), Abonunue H.A. (r.Anma-
Ata, KazCCP, 1960), Hunenko-Kucnuupina JI. K. (r.Anma-Arta, KazCCP, 1966,
r.Anmatel, Kazaxcran, 2006), HosukoB M.C. (r. HoBocubupck, Poccus, 2014).
Bbiy BhIICHEHBI OCHOBHBIE 0COOEHHOCTH FreOMOP(OIOrUM U HOBEUIIIEH TEKTOHUKU
YKa3aHHOTO PETHOHA, pa3paboTaHbl U COCTABIIEHBI MECTHBIE CXEMBbI CTparurpaduu
MaJICOTeH-HEOT€HOBBIX U YETBEPTUUYHBIX OTJIOKCHUH, BBISBICHBI OCHOBHBIC JTAallbl
pa3BuTHs penbeda u T. 1.

3a mocineAHUE J1Ba CTOJNETHS B mpeaenax u BOKpyr Tsaub-1llans mpowusoien
pAl pa3pyLIMTENbHBIX 3EMIIETPSICEHUN, K KOTOPBIM OTHOCATCS: 3€MJIETPSICEHUE
Hunku 1812 roma ¢ Mw8.0, 3emnerpscenue 1906 roma Manac Mw7.7,
npuiieraromux Kk bopoxopo-Ilanto B Boctounbix yacTsax Tsup-Iang (cMm. puc. 1.1,
a). CeBepnas okpauna Tsab-11lans, BKtouas o01acTu, OM3Kkue K ropoiaM buikek
U AnMartbl, ObUIM TOABEPKEHBI PANY CHWIBHBIX 3EMJICTPSCEHUM, HauMHas C
benoBonckoro 1885 roga (Mw 6.9) ¢ sanuiieHTpanbHOM 30HOH K 3anay ot buiikeka,
a 3ateM Bepuenckoro 1887 roga (Mw 7.3), KOTOpoe HaHECIIO yiepd U MpUBEJIO K
OOLIMPHBIM OMOJI3HAM K 3amaay ot r. Anmarsl, Yunmkckoro 1889 roga (Mw 8.0-
8.3) u Kemunckoe 1911 roga (Mw 8.0). B 3anagnoit yactu Taub-11lans B 1946 romy
npowusonuio Yarkanbckoe (Mw 7.6) u Cyycambipckoe 3emiieTpsicenns (1992 r. Mw
7.2).

B oxpectHOCTAX Jl)KyHrapckoro Aujiatay OTHOCHUTEIIBHO Mall0 KPYITHBIX
MHCTPYMEHTAJIHO 3apErCTPUPOBAHHBIX 3eMileTpsaceHuil (cM. puc. 1.1, a), HO Bce
XK€ UMEIOTCS MHOTOYHUCIIEHHBIE CBHUETEIbCTBA 3HAUYMTENBHBIX PAa3pbIBOB Ha
MIOBEPXHOCTH B JOUCTOPUYECKOM IMPONUIOM, B TOM uwucie 120-KUIOMeTpOBbIN
MOBEPXHOCTHBIN pa3pbiB cO cMmenieHueM ~ 8-14 m Baosb JlencuHckoro paszioma u
70-KUIIOMETPOBBIN MTOBEPXHOCTHBIN pa3phiB CO CMEIIEHUEM 8 M B pailloHe Tekec
(cm. puc. 1.1, a), o6a ObUTH TIPEAJIOKEHBI B KaU€CTBE MOTCHIIMATBHBIX HCTOUHUKOB
CUJIbHOTO 3emieTpsicenus B 1716 rony.
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Pucynok 1.1. Tonorpagusi, akTUBHBbIE Pa3JIOMbI, OTAeJIbHbIE HCTOPUYECKHE
3emuieTpsiceHus1 Tsaub-lllans u Jxkynrapuu u Bekropsl ckopoctu GPS: (a)
MexaHuzMvl 04azo8 semaempsicenuii ¢ Mw >5; nponymepogantvle Kpachbvie
KPYIHCKU - INUYEHMPbL pa3pyuiumenvrsix semiempscenuti. 1) Yamkanvckoe
1946¢., 2) Cyycamvipcroe 1992 2., 3) benosoockoe 1885 2., 4) Bepuenckoe 1887 2.,
5) Yon-Kemuncxoe 1911 2., 6) Yunuxckoe 1889 2., 7) Hunku 1812 2. 8) Manacckoe
1906 2.; (b) kpacuvle 1uHuU - UCCIEO08aHHbIE PA3PLIBHBIE HAPYULEHUS
nogepxrnocmu. Touku X u Y aensaiomcs epanuyamu 0ns mpex 0CHOBHbIX YUACMKO8
(Cesepo-3anaoHnulil, yeHmpanibHviil U 1020-60CmMouHbllL). Oxeam cnymHUKOBbIX
cHumkos Pléiades, ucnonvsyemulx 6 Hauiem uccieoo8anuu, npoCmupaemcs om
mouxu X 0o Z. I'onybuvie - copooa, KTF- Kapamayckuii paznom, DHF-Kanativip-
Haumanckuu pasnom, AKF- Axkmacckui paznom, DZF - J{ocyneapckuii pasiom,
TFF: Tanaco-®epeanckuii pasiom.

I[Io pamgueiM GPS wnaOmonenun 3Samanaeii Tsaab-11lanb  MCHBITHIBAET
COKpAIIICHHE 3€MHOM KOPBI CO CKOPOCTBIO 15—22 MM B rofi, 4TO B JiBa pa3a MEHBIIIE
o0IIe CKOPOCTH YKOPOYECHHUS BCIEJCTBUE CTOJKHOBEHUS MHIUNCKON U
EBpazuiickoil miut. OTa CKOPOCTh YKOPOUEHHSI YMEHbBIIAETCS Ha BOCTOKE, B TO
BpeMsi KaK TMapajuielbHOE  JICBOCTOPOHHEE  CIBUTAHWE  YBEIUYMBACTCH.
MepuanoHanbHOE COKpalleHue 00yCIOBIEHO aKTUBHBIMU B30POCAMU ITUPOTHOTO
MPOCTUpPaHUs KaK Ha OKpawmHaX, TaK M BHYTPH oporeHa. KpymHble mpaBbie
CIBUTOBBIE pa3sIOMbl, Takue Kak Tanac-depranckuii u [[KyHrapckui, TakxKe MOTYT
CIOCOOCTBOBATh YKOPOUEHHUIO 3a CYET BpAIICHUS OJOKOB BOKPYT BEPTHUKAIBHOMN
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ocu. B JIxyHrapckom Aiaray U K C€BEpy OT TOPHBIX PallOHOB YKOPOYEHHUE
COCTaBJISICT NPUOJIM3UTENBHO 1—3 MM B roJl U 2 MM B TOJl COOTBETCTBEHHO.

Opnoil U3 npumeuaTenbHbIX ocobeHHocTeil FOxuHoro, FOro-Bocrounoro
Kazaxcrana (Tsup-lllanp u [xyHrapckuii Anaray), SBISE€TCS HaJIUYUE CEPHUH
HOBEHIIMX PA3JIOMOB, KOTOpbIE HAUMHAIOTCS OT OPOrE€HUYECKOl oO0JacTu u
IIPOTATUBAIOTCA B CEBEPO-3allaHOM HAIPaBICHUH, BcrapbiBas Teno Kazaxckow
miatgopmbl  (Boctouno wu  3amagno-/[xynrapckue, JKamaup-Haiimanckwii,
Kaparayckuii paznomsl (BoittoBuy, CyBopos, Kypckees) (cMm. puc. 1.1, a). Onnaxo,
HECMOTps Ha JOCTATOYHO XOPOIIYI0 BBIPAKXEHHOCTHb YKa3aHHBIX pa3jIOMOB B
penbede, UMeeTcss BeCbMa Majlo JI0OKa3aTelIbCTB TOTO, YTO ATH Pas3jioMbl ObLIN
AKTUBHBI B TEYEHHUE MMO3JHETO IUIENCTOLIEHA-TOJIOLEHA U €1IIe MEHBIIE CBUAECTENBCTB
TOTO, YTO B MpPEAENax 3TUX Pa3jIOMOB NPOUCXOAUIM CHIIBHBIE 3EMIIETPACECHMS.
NMeHHO mO3TOMY OLIEHKA CEMCMHYECKOM OMACHOCTH 3TUX Pa3pbIBHBIX CTPYKTYP
YacTO 3aHI)KEHa, a HEKOTOPhIE U3 TAaKUX Pa3IOMOB BOOOIIE HE YUYTEHBI MpHU
OI00HBIX UCCIIEIOBAHUSIX.

Ha pucynke 1.2 mnpexncraBieHa KapTa pacloJOKEHHS COBPEMEHHBIX
ceiicMuueckux craHuui cetu HMHcTUTyTa Teo(U3MUYECKUX HCCIEAOBaHUN
HammonansHoro simepnoro unentrpa Pecnybnmuku Kazaxcran (UI'M HALL PK) u
HannonanbHOTO  Hay4HOTO  IIEHTpAa  CEMCMOJOTUYECKMX  HAOJIOJCHUN U
uccienoBaHuit MuHHCTEpCTBA 1O 4pe3BbIYAHHBIM cuTyalusMm PecrnyOnuku
Kazaxcran (HHICHU MYC PK). B Hacrosiniee BpeMs B paiiloHE HCCIEIOBaHUS
(dxynrapus) pyHkiumonupytot mecthb ceicMuueckux cranuuit HHIICHU MUC PK
u ase crannuu MI'Y HALL PK.
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Pucynok 1.2. Kapra pacnosnoxenus ceiicmuueckux cranuuii cetu HHIICHU
MYC PK u HAIL PK: ] - mpexxomnounemusie cmanyuu cemu HAL] PK; 2 -
ceticmuyeckue espynnol cemu HAL] PK; 3- mpexxomnounemuvle cmaHyuu
HHI[CHU MYC PK; 4- epanuya paiiona ucciedosanus «/cyneapusy.
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Oco6ennocteio cetu UT'W HALL PK sBnsiercs To, 4TO0 OHAa B OCHOBHOM
COCTOUT U3 CEHCMUUYECKHX TPyNN pa3inyHoil koHduryparuu. Ha pucynke 1.3
Ipe/cTaBlIeHa KOHPUTypalus ceicMuyeckor rpynnbel Makanuu, cocrosiieil u3 9
anemMeHToB. CeiicMUYecKre TPYMNIbl OTIWYAIOTCS HAWIYUYIIMMH YCIOBUSIMH JUJISI
perucTpaiu CEMCMUYECKUX CUTHAJIIOB CpEId BCEX Ka3aXCTAHCKUX CTaHIIUMH,
XapaKTEPU3YIOIINMUCSI HU3KHUM YPOBHEM CEUCMUYECKHMX IIyMOB B palOHE
pacnionoxxkenusi. CelcMHYECKHE TpyNIbl HUMEIT HECKOJBKO BAXKHEHIINX
MPEUMYIIECTB 10 CPABHEHUIO C TPEXKOMIIOHEHTHBIMU CTaHUUAMU. J[aHHBIE TPYIIITbI
MOTYT OBITh WCIOJB30BAHBl JJISl YBEJIMYEHUS OTHOIICHHS CUTHAI/IIYM, YTO
oOJyieryaeT BbIJIENIEHHE cUTHalMa Ha (oHe momex. ['pynmbl Takke MO3BOJISIOT
NOJIy4yuTh OOJie€ TOYHBIE OLEHKM a3uMyTa MPUXO0JIa U KaXylIecs CKOPOCTU
CEHCMUYECKUX CHUTHAJIOB. JTa HMH(pOpMAlLUs TIOMOTaeT YBEIUYUTh TOUYHOCTh
JIOKAIIMY UCTOYHUKOB CECMUYECKHUX CUTHAJIOB.

B HacTosmee BpeMs ceTh CEMCMHUYECKHX CTaHIUMK 00ecIeYrMBaeT YpPOBEHB
NPEACTABUTEIIBHON PErUCTPallU 3EMIIETPSICEHUN ISl SHEPTETHUECKUX KiaccoB K
> 7.5 na Bceit Tepputopun Ceepnoro Tsiub-1lans u FOxuo# Jxynrapun, K> 6.0
- B LIEHTpaibHONU yacTu xpebtoB amnmiickuit u Kynreit Anatay u K> 8.0 - Ha
Tepputopun 1ro-socroka Kazaxcrana. Jlns Bcet tepputopun Kaszaxcrana
obecrieueHa MPEICTABUTEbHAS PETUCTPAIIHS semuierpsicenuit ¢ Kmin=8.6.

MK31
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o
MKO09 MKO06

A Cesep (km)
N

MKo4
.
MKO01 MKO02

-
MKO03

MKO1
©
MKO01

-1 0 1 2 3
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Pucynok 1.3. Kondurypanus ceiicMu4eckoil rpynnsi MakaH4u.
T'JIABA 2. METOJOJIOT'YUSA U METOIbI UCCJIIEAJOBAHUS
O0beKTOM HCCIeJ0OBAHUA SIBIISIIOTCS aKTUBHBIE PA3JIOMbl, HICTOpUYECKAs U

COBpPEMEHHAs CENCMUYHOCTh J[KyHrapuu.

Ilpeamer wuccieq0BaHUsI: YCIOBUS BO3HMKHOBEHHSI U XapaKTEPUCTUKHU
KPYIHBIX KOHTUHEHTAIbHBIX 3eMIIETPSICEHUI BOCTOUHOrO TsHb-IIIaHs, BBISBICHHBIX
Ha Teppuropuu JHKyHrapuu.

Onucanbsl katasoru 3emuieTpsiceHuid lleHTpanbHONl A3uHM, NPOU3BEIECH
IPOCTPAHCTBEHHO-BPEMEHHOM aHanu3 U cerMeHrtauust JKyHrapckoro pasioma.
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PaccmoTpensl MeXaHM3MBI 0YaroB 3€MJIETPSCEHHM paliOHAa HCCIECIOBAaHMS II0
JaHHBIM PETHOHANBHBIX U I100abHbIX LleHTpoB maHHbIX. OnucaHbl NOJEBBIE U
71a00paTOPHbIE METO/IbI UCCIIEOBAHUS NATE03EMIIETPSICEHUN U JATUPOBKHU.

Jl1s aHanm3a CeMCMUYHOCTH paliOHa UCCIIEIOBAHUS UCIIOIb30BaHbI KaTaJOTH
3emneTrpsiceHnid LleHTpanbHON A3MM, CO3JaHHBIE B paMKax BBIITOJIHEHUS
CIENYIOIIUX MEXIYHApOAHBIX MPOEKTOB: «OIlEHKa CEHMCMUYECKOTO pHUCKa B
Hentpanbuoit Aszum» CASRI 2006-2009rr., «Mojaenb 3eMIIETpSICEHUN B
HenTpanbuoit Azun» EMCA 2009-2014rr., «Ouenka ceicMHUYECKOW OMacCHOCTH B
entpansHoit A3zuu u yHudukanus oromtereneiny CASHA-BU 2018-2023rr. Ha
pucynke 2.1 mnpuBeneHa o030pHas KapTa OSHOUIEHTPOB 3E€MIIETPSICEHUN C
MaruuTyjoi Mw>4, pomeammx B karagsor CASHA-BU.

HMHCcTpyMEHTaJIBHASL PETUCTpALUs 3€MIIETPSICEHUN TeppuTOpuM J[XKyHrapuu
oeper cBoe Hayano ¢ 1940 rogos. [lo mepe yBenuueHHs KOJNMYECTBA CTAHIUH
(19802000 rr.) MEHsICS YPOBEHDb ITPEJCTABUTEIHLHON PETUCTPAIA CEMCMUYECKHUX
coObITui. OCOOEHHO pe3KOe YBEIMYEHUE KOJIUYECTBA CEHCMHUYECKUX COOBITHM U
YMEHbIIIEHWE YPOBHA MHUHHMAaJIbHOM MarHuTyAsl HaOmomaercs ¢ 2002 roga (cwm.
puc. 2.2) - 3TO CBSI3aHO C CO3JAHMEM CIIELMAJIBHOW CETU CEHCMHUYECKOIro
monutopunra HWMIM HALL PK w HawasioM co3maHust pErMmoHAIbHOIO
celicmonoruueckoro Oroyerens B IL{enrpe nanneix I' HALL PK.
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Pucynok 2.1. Kapra snunentpoB 3emJjierpsicennii LlenTpanbHoii A3um no
nanHbIM KaTagora CASHA-BU (¢ ucropudyeckux spemen nmo 2017r. Mw >4).
Ha pucynke 2.3. mpuBeleHa KapTa aKTHUBHBIX Pa3JOMOB MU JIULEHTPOB
3emnetpsicenuid Jxynrapuu ¢ M> 4 o nanasiM karasiora EMCA (¢ npeBHemmx
BpemeH 1o 2009 1.), ITPUXOBKOH BbIJIeJIeHA 30Ha MHUPUHON 50 KM BJIOJIb TIaBHOTO
JIKyHrapckoro pasioma, JJisi KOTOPOW MPOBEJACH IETANBHBIA aHAIN3a 110 JTaHHBIM
karanora CASHA-BU (cwm. puc. 2.4). Ha ocHOBe U3MEHEHHUsI a3UMyTa IPOCTUPAHUS
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MPOM3BEIcHA CETMEHTAIINS Pa3jioMa U JIIS KaXJI0T0 CErMEHTa MOCTPOEHBI Tpadukn
noBTOpsieMocT (cM. puc. 2.5). B umHcTpyMeHTalbHBIN miepuon B cermeHTe D
MPOUCXOJIUIIU CaMble CUJIBHBIC 3EMJIETPSICEHUS, U KOJIMYECTBO 3E€MIICTPSCCHUN B
HeM OoJIbIlle, YeM B OCTAIBHBIX (CM. pHC. 2.5). DTO MOXKET CBUACTEIIbCBOBATH, YTO
B HACTOSIIEE BpEMs JAHHbIM CETMEHT JIXKyHTrapckoro pasjioMa HaxOJIWUTCS B
aktuBHOU ¢aze. [lo manueim HHIICHU u UT'U HALL PK 3emnerpsicenus, ouaru
KOTOpBIX IpuypouyeHbl K KazaxcTtaHCKkoMy cerMeHTy riaBHOro JIyHrapckoro
paznoma B palloHe 03. AJIaKO0Jib, UMEIOT CIIBUTOBBII XapaKTep MOABMXEK 110 00eUM
HOJAIBHBIM  IUIOCKOCTSIM. OcCH  HampspDKEHUH — CKAaTHSL U PACTSIKEHUS
OJIM3rOPU30HTANBHBI €  OJM3MEPUIIMOHANBHOM  OpHEHTAllMed  CXKaTusi |
OMM3MMUPOTHOW — pacTshkeHus. [logaBmstomniee OOJNBITUHCTBO 3€MIIETPSICEHUN
UMEIOT OJIHY M3 IUIOCKOCTEH CEBEepO-3alaJHOr0 MNPOCTUPAHUS, IO KOTOPOU
MPOUCXOIUII CABUT, TUOO CABUT C HEOOJBIION COPOCOBO KOMIOHEHTOM (CM. pHC.
2.6, a). Ilo mamapiM GCMT B BocrouHOW uactu J>KyHTapckoro pasziaoma
npeobiiaiaeT 0JIM3ropru30HTAIBPHOE CYOMEPUINOHATBHOE CKATUE U THII MOJBUKEK
B30poc, B30poco-caBur (cM. puc. 2.6 0).
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Pucynok 2.2. I'pa¢guk nosHoThI KaTajora semierpsacennii CASHA-BU nus
TeppuTopuu sKyHrapum.
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Pucynok 2.3. Kapra 3nuneHTpoB 3emJjieTpsicenuii ¢ Mw> 4 (karasora EMCA)
U AKTHBHBIX pa3jioMoB J[:KyHrapuu.

12



1940 - 2022rr.() 11<
125K<13

Q
. .

5<K<7

(.)
03. banxaw

Pucynok 2.4. Kapra snunentpos 3emJierpsicennii ¢ K> 5 (1940-2022rr.)

paiioHa ri1aBHOro /LKyHrapckoro pasJjioma.
N (834 cobbiTum; 2002-2022) M (1798 cobbiTvm; 2002-2022)

< T
: \ t
3.0 N : Haknow = -0.534 | [ 3.0 * H HaknoH = -0.459
H Nepeceyenune = 5.578 30 H MNepeceyenue = 5.347 3.0
= 254 r25 3
F & 2.5 2.5
E 201 r2.0 E =
= ¢ = 220 202
= . ¢ &= E]
2 151 ¥ : 158 £ g
x o ¢ * 15 1.5
= o H =
I 1.0 ’ : &
2107 . Lo 2 10
051 . ro.s5 05 05
A : 3 B s
0.0 -1— v T T , = * 0.0 0.0 1 T t T v 0.0
0 2 4 6 8 10 12 0 2 4 6 8 10 12
K K
M (3117 cobbiTum; 2002-2022) M (6350 cobbiTum; 2002-2022)
N : b H
N 3 t
354 1 HaknoH = -0.446 | [ 3.5 t HaknoH = -0.435
Mepeceuenune = 5.366 35 Nepecevenne = 5.976 [ | 3 5
= 3.0 i 3.0 = H
g g 3.0 3.0
E 251 25 =
E g g 2.5 2.5 g
2.04 20 = S
£ S F 20 20 &
z = z 2
= 1.5 1.5 =
= = 15 15
o (=]
8 1.0 10 <10 i RN N L0
: LR . .-\\
¢ R
0.5 0.5 0.5 - + vor v we 05
D . 1 "t -
0.0 0.0 0.0 v : : e 0.0
] 2 4 6 8 10 12
K K

Pucynok 2.5. I'papux noBropsieMocTH 3eMJIeTPSACEHUN PailOHA IJIABHOIO
JlyHrapckoro pasioma. Cermentsl A, B, C, D 3a 2002-2022rr.
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Pucynok 2.6. Kapra mexanu3zmoB o4aroB 3emuieTpsicenuii Jzkynrapo-Cesepo-
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Taub-Illanbckoro peruona (a) mo ganubiM katajgoros HHIICHU u UT'U, (0)
no AaHHbIM KaTtajgora GCMT.

Obpabomka uzobpadicenui u cbop OaumHviX Ha Mmecmax. JlaHHBIE TI0
JTUCTAaHIIMOHHOMY 30HAMpoBaHut0 3emiuu (/133) oObenWHEHBI C  IOJEBBIMH
U3MEPCHUSMH Pa3pbIBOB IOBEPXHOCTH. VICIONB30BaHBI CHHUMKH W3 OTKPBITBIX
HUCTOYHHUKOB, Takux kak Google Earth u Bing, a Takke KoMMepUYecKue ONTUYECKUE
CIyTHUKOBBIE nanHbie Pléiades.

Jlns ananu3a penbeda MECTHOCTH MCIIOJIb30BaHa ¢ poBast MOALIb peabeda
(IIMP) High Mountain Asia (HMA) c¢ pa3pemenuem 8 M, MpeaoCcTaBICHHAsS
HanmonansHeIM ynpaBieHUEM IO adPOHABTUKE U HCCICIOBAHUID KOCMHYECKOTO
npoctpancTBa (NASA). Ora IIMP ucnoiib3oBaHa BIIEpBbIC JIS HCCIEIOBaHUS
MOBEPXHOCTHBIX Pa3pbIBOB BAOJb pasziioMa JIenchl.

[Tomyuena LIMP MeTpoBOro paspemeHuss Ha OCHOBE CITyTHUKOBBIX CHUMKOB
Stereo Pléiades Bmons JIxynrapckoro pasimoma. Takxke cocraBieH [[MP c
JEMMETPOBBIM pa3pelieHHeM KIIOYEBBIX YYaCTKOB Ha OCHOBe (ororpaduii,
CIAENaHHBIX B TIOJEBBIX YCIOBUSX C TMOMOIIbI OECHUIOTHBIX JIETATEIbHBIX
arnmapartoB (BITJIA).

H3mepenue cmewenuil pa3ieiisioch HA TPU KaTEropud IO KadyeCTBY
(BBICOKOE, CpEJIHEE M HU3KOE) Ha OCHOBE U3BUJIUCTOCTU U PE3KOCTH pycen. Kaxnoe
u3MepeHue ObLJIO JIOMOJHUTENBHO BKJIIOUEHO B HHAUBUIAYATbHYIO (YHKIIUIO
miotHoct  BepositHocTu  (PDF), oroOpakaemyro B BHJAE TpPEyrojbHHKa C

(duKcHpoBaHHOH IwIOmMEAAb0 (CM. puc. 2.7), U CIOXCHHYIO I (OPMHUPOBAHUS
KyMyJISITUBHOM (yHKIMH pacnpeneieHuss BepostHocTedl cmemenus (COPD),
KOTOpasi MOKET OBITh HCIIOJL30BaHA IS OINPEIACICHHUS MUKOB B HM3MEPEHHBIX
3HAUYCHUSIX CMelleHus. Bcero BO Bpemsi wmcciieoBaHus Obuto u3MepeHo 260
JaTepaibHO CMENICHHBIX pycel, BKIoYas 179 pycen BAOIL IOKHOW dYacTu
JIKyHTapcKOTO pas3ioMa, TZie MOJABIKKH MPEUMYIIECTBEHHO IPABOCTOPOHHS.
[Ipopunu  ycrymoB  w3MepeHbl B TMOJEBBIX  YCIOBHUSIX  METOJOM
mupdepenuupoBannoii GPS cwvemku (dGPS), mubo wusBnekanucs uz LIMP ¢
ucrnoyib3oBaHueM nHcTpyMeHTta Terrain Profile B mporpamme QGIS no mpodusim
nnuHoi 100-200 M, OpUeHTUPOBAHHBIMU MEPIEHIUKYISIPHO YCTYIIAM.

Cwmeuwexue (M)
(a) . (b)
BHell. BHYT.

Rl e i e s
rpasvua  rpansvua

ukcupoBaHHas
obnactb

..............................

BHYT.

rpaHuua BHew.

rpaHuua

npean. “TTgTTT

AF = Makc
BE =npean.
CD =muH.

R e o e e

0 BEPOATHOCTL
Pucynok 2.7. U3MepeHue 00KOBOro CMeLeHHs 110 PycJiaM BOAOTOKOB C
HCMOJIb30BAHMEM CIIYTHHUKOBBIX M300paeHuil. (@) u unnrocmpayus moao, KaKk

14



Kastcooe uzmepeHue omoopaxcaemcs 6 uoe mpey2oabHuKa 0Jisk 0eMOHCMpayuu
e2co (hyukyuu niomuocmu seposmuocmu (b).

HHamuposxa uemeepmuunblx OmMIOMNCEHUN TPOU3BENECHA C TOMOIIBIO
PagMoyTJIEpOTHOTO  aHAIM3a  PaKylIeK  OpPIOXOHOTUX  MOJITIOCKOB U
NOCTUH(PAKPaCHOTO CTHUMYJIMPOBAHHOTO JIFOMHUHECIIEHTHOrO aHanmm3a (post-IR
IRSL) otmenpubIX 3epeH K-moneBoro mmmara u3 otioxkeHuil (B jgabopatopuu
VYuusepcurera lllepduna, cm. Tab. 2.1).

Tabmuuma 2.1 — Pe3yabTrarsl paguoyrjiepoaHOro M HUHPPaKpacHo-
CTHMYJIHPOBAHHOIO IIOMHHECUEHTHOT0 (IRSL) natupoBanus.
Bo3spacT no paguoyriepoJHOMY METOLY
O0pazmer IIyHKT B.J. | C.III. | Marepnan | Bo3spact (kan. met
JI0 HJL.)
RCl1 Mensexbs |81.376 [45.904 | Pakymika 515-460
peka VIIUTKH 345-340
RC2 MenBexpsa |81.364 [45.897 | Pakymka 3975-3835
peKa BBEpX 1O VIUTKH
TEUEHHIO
BospacT 1o JIroMHHECIIEHTHOMY METOAY \
O6pasmner | IIyHKT B.J. | C.IIL I'myOonma Mo, Bospact
(M) JIO3EI (ka)
(Cp/Kr)
DZH1 Cerment 3 |81.660 [45.751 0.65 391+ 17.0 £
rpabeH 0.24 1.1

Mopdgonocuueckoe oamuposanue ycmynog WCHOIb30BAaHO MJIS OIEHKU
Bo3pacta ux (¢opmupoBanus. [[pUuHIIMI 3TOr0 METOIa, PACCMOTPEHHBIM XIHKCOM,
MOKET OBITh TPUMEHEH TOJIBKO K yCTyIaM, 00pa30BaBIIMMCSA IPU OJHOM COOBITUU
Y OCHOBAH Ha TUMOTE3€ O TOM, YTO YCTYI JAErpPaJUupyeT C TEUCHUEM BPEMEHHU MO]I
JNEUCTBUEM TIJIOCKOCTHOIO CMbIBAa. MICXOs M3 3TOro MpEeaoioKeHHs], BRIUUCIICH
kodpdunment cmpiBa (kodpduument muddysuu) (KT), BEIPaKEHHBII B M> IO
po(rITr0 yCTYyIIa, MOMEPEYHOMY K TIPOCTUPAHUIO YCTYIA U MPUJIETAONINX K HEMY
MOBEPXHOCTEN KOHYCOB BBIHOCA [IJISl KaXJ0ro pasjioMa. Vcrosib30BaHO 3HAYEHUE
cMbiBa 4.194£0.65 M%/kyr, 10 OllEHKE U3 OIM3IEKALIETO M KINMATHUECKH TTOXO0KETO
pationa bopoxopo-I1lans, 9To0bI paccuynTaTh, KaK IOJTO YCTYII pa3MbIBasICS. MoryT
MPOWTH COTHM JIET, IPEXKJIC UEM YCTYI MEPEUIET K CTaJNH INIOCKOCTHOTO CMBIBA OT
WHBIX MIPOIIECCOB JIETpaJallii, TAKUX KaK ocefanue u oopyiieHue. B Hauane ctaguu
IJIOCKOCTHOTO CMbIBa HaYallbHBbIA Yrosl yctymna (Yrojll €CTECTBEHHOTO OTKOCa)
npuHuMaeTcst paBHbIM 30°-35°. B HacTosmiel paboTe yCTaHOBIICH HaYaIbHbIN Yol
35° u peannzoBaHO MOPGOIOTHYSCKOE JaTUPOBAHUE ISl «BEPOSTHBIX)» OJUHOYHBIX
YCTYINOB, KOTOpbIE IIOKA3bIBAIOT OTCYTCTBHE MEPErMOOB Ha YyCTynax WId
MPUJIEralolX TOBEPXHOCTEH KOHYCOB BBIHOCA, KOTOPOE MOTYT OBITh PE3YIbTATOM
Oonee paHHMX COOBITHH, MPUBEAIIUX K (POPMHUPOBAHUIO YCTYNOB. DTOT METOJ
MPUMEHEH TOJIbKO K npodusisam u3 uzmepenuit dGPS wim uz IIMP, nony4yeHHbIX €
MIOMOIIBI0 JIPOHOB, KOTOPBIE JIYYINIE WJUTFOCTPUPYIOT MOP()OIOTHIO YCTyIa H3-3a
0o0Jiee BBICOKOTO pa3pelieHus.
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I'JTABA 3. PE3VJBTATHBI MNAJEOCEMCMOJOINMYECKHX
UCCJIENOBAHWM. Jlencunckuii paziom pasfenserci Ha BOCTOYHYIO,
LHEHTPAJIbHYIO M 3aMaJHyl0 YacTH, TPAHUIBI KOTOPHIX OMPEACNSIOTCS peKaMu
[siaxbuiel 1 TenTek. BocTounas yacte HaxoauTcsi B JKyHrapckom Asaray u
XapaKTepU3yeTCsi BHICOKUM TOPHBIM pelibedoM (cM. puc. 3.1).

Bocmounas ywacmo: Kommbemn u np. (2015) oOHapyKuiau cMeIeHrue psia
OBpParoB C BPEMEHHBIMU BOJHBIMA TOTOKAMH U PA3ACISIIONIMX UX TpeOHEH.
Bopotoxk, 3anpyxeH ycTynom BbeICOTOM 9—13 M ¢ TpaBOCTOPOHHUM CMENIEHUEM 4—
6 M. Pagunoyrnepoansiii aHainu3 MOYBHI U3 HIypda B mepecoxXmux npyaax y ozepa
Kaxceikons Ha Tiyoune 1.05 M mokazan Bo3pact 2000 ner (cm. puc. 3.1). Ha
CITyTHUKOBBIX CHUMKAX CBEKHE YCTYIbI MPOCIEHKUBAIOTCS Ha BOCTOK JIO JIOJTOTHI
81.2° Ha paccrossHuu okojio 10 kM OT BbIpakeHHOro B penbede J[KyHrapckoro
pasioma.
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¢ Ve
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C Paccronnue or paznoma (m)
(d) [ Tororpadpwsecrms rpovun. — wogens ycryna

Pucynok 3.1. Kapra paiiona Jlencunckoro u JxKyHrapckoro pasJjoma:
(a) LHugposas mooenv penvegha (LIMP HMA), nokazvisarowas Jlencunckutl paznom
(kpachas aunus) u yacme J[icyneapckozo pasioma (opaudxcesas aunus). Ceexcue
ycmynol, onpeodelisiemvle NO HEnpepvleHoMy YKIoHy >30°, ommeueHvl dicermuvim
yeemom. benvle nyHKmuphvie TUHUU PA3OENAIOM MPU OCHOBHBIX YHACMKA PA310MA
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Jlencvi. Mecma u3zmepenusi 00K08020 cMeujeHusi NOKA3AHLL PUOIEMO8bIMU
moukamu. Jluanazon pacwemuoz2o azumyma eexkmopa cmeujerus 317°-343° no
Komnbenny u op. (2015). LPR- p. Jlencoi, SGR- p. lvinoicoinwt, TTR- p. Tenmex,
ZMR - p. Kamaumel. (6) Bmopuunvle ycmynvl 8 yeHmpaibHOU 4acmu pasioma
Jlencul (cm. «a») ¢ nonoscenuamu mpex monozpaguueckux npogpuneti (L1, L2 u L3),
NOKA3AHHBIX KOPOMKUMU KpACHbIMU TuHusmu. (c) Paspuiewl, npunezarowue k pexe
Tenmex, ¢ mapxkupogxoi monoepaguueckozo npoguns (L4). Yepnvie nynkmupmoie
JUHUU — Yycmynwvl peuHoti meppacsi. (d) Tonoepaguueckue npogunu, uzeneueHnvle
usz I[IMP HMA. (e) u (g) cnymHukosvie u306pax)cerus 00beKmos ¢ HauMeHbUUM
JIAMEPAbHLIM CMeujeHUueM, 0OHAPYHCEHHBIX 8001b pasnioma Jlencol, cm. «by ons
MeCmMONON0NCeHUsA, 3HAYeHUAMU cMewjenus ykazanbl 6 (f) u (h).

Llenmpanvnas yacms: TPOXOAUT BAOIB MOAHOXKMUA rop LIbIObIH L. 3amannee
pexu TenTek HaOM0AaeTCs yCTyIbl BBICOTOU 7—10 M ¢ GOKOBBIM CMEILIEHUEM OKOJIO
7 M, BEpOATHO, pe3yIbTaT OJJMHOYHOTO 3eMyeTpsaceHus (cm. puc. 3.1).

3anaonas yacms.: B paiioHe o3epa ASIKKOJIb OOHAPY>KEHBI YCTYIbI BRICOTOM
5-7 M Bo3pactom 400 ner a0 H.A., Ha OCHOBE pPagUOYIJIEPOJHOIO U
JIOMUHECIICHTHOTO aHajn3a oOpasioB. bornee paHHMI yCTym BBICOTOM 2 M,
BEPOSITHO, SIBJIIETCA PE3yJdbTaTOM 0OoJiee cTaporo 3emuierpsceHus. Bospact ero
orieHeH B 22451810 net 10 H. 1. BocTouHee 03epa ASIKKOJIb /1Ba yCTYIIa CIIMBAIOTCS
B OAMH BbICOTOM okosio 9 ™. Ilpenmomaraercs, 4TO 3TOT YCTyH SIBJISI€TCA
pEe3yJAbTaTOM JIBYX pAa3JUYHBIX COOBITHM, YUYWUTHIBas pPa3HbIA BO3pACT JBYX
napajyielbHbIX  ycTynoB.  Mopdonoruyeckoe  JaTUPOBAHHE  YCTYNOB  C
ucnonb3zoBanueM dGPS mokazano cpenHuid  BO3pacT  MPOAOHKUTEIbHOCTH
MJIOCKOCTHOrO cMbIBa 0K0JI0 18.0 + 0.9 ThIc. 5ieT, yTo 3HaunTENbHO npeBbimaet 400
JeT, npeasiokeHHbd Koammnoeruia ¢ apropamu. Taxke 3adukcupoBaH BO3pacT OKOJI0
5000 net B pexe IbHXBLIBI 1 OOJIeE APEBHUX OTIIOKEHUSAX Y 03epa ASKKOJIb.

JIbicyneapcekuii paznom B Halllel paboTe CErMEHTUPOBAH Ha BOCEMb YYaCTKOB
(CerMeHTOB) HAa OCHOBE U3MEHEHHUS MPOCTUPAHUSL, T€OMOP(OIOTUU U HAIIPABICHUS
capura. Ha 10ro-BocToke 1o pasjioMy, IMpocTUparoleMycs 1o asumyty 330°,
MPOSIBIISCTCS] TTOYTH YUCTHIM MPABOCTOPOHHUM CHIBUT, B TO BpeMs Kak Ha CEBEpO-
3amaje  HaOMoAaeTcss KOCOM  CIBUTI CO  3HAQUUTEIBHOM  BEPTHUKAIbHOU
cocTasysoniel, ¢ mpoctupanreM 300° (cm. puc. 3.2).

Ceemenmor SO u S1 mpoctuparorcss OT rora Yiiapaia 10 €ro CeBepo-
3amaJHOr0 OKOHYaHUs. Pa3mom BHIEH TOJBKO B BUJE JACTPAIUPOBAHHBIX YCTYIIOB,
0oJbIIast 4aCTh CBUJETENBCTB MOJABUKEK O paszjioMaM ObUIa MOJHOCTBIO yiajeHa
pPEUYHON 3pO3MEl BO BpeMs OTJIOKEHHUS CaMOT0 MOJIOJOrO IMOKOJEHHS KOHYCOB
BbIHOCA BOJb xpebra (cM. puc. 3.2). Ceemenm S2 XapaKTepu3yeTcs XOPOIIO
COXPaHUBIIMMHUCA M HENpepbIBHBIMU ycTynamu (cMm. puc. 3.2). Komnbemn u
COABTOPHI CHEJaJIM BBIBOJA, YTO YCTYIbI BIOJIb CerMeHTa S2 o0pa3oBalunCh B
pesyinbTaTe OgHOro 3emierpsiceHus. Oco0oe BHUMAHUE YAENAETCS Y4YacTKy
«MenBexbs pekay», Ille MAKCUMaJIbHOE CMEIICHHE COCTABIISIET OKOJIO 12 MeTpoB, a
JIOTIOJTHUTENIbHBIN yCTyn BbicOoTOM 4.4 M natupyercs 5.3—2.7 toic. net. Ceemenm S3
pazzensieTcs Ha JBe BETBH Mexay pekamu blpraiitel m XXamautsl (cM. puc. 3.2).
CeBepHasi BETBb MMEET BEPTUKAJIBbHBIE CMEIICHUS M MPABOCTOPOHHUN CIBUT C
yCTyIHaMu BbICOTOM 0K0j10 14 M. FOxHast BeTBb XapaKTepHU3yeTCcs MPaBOCTOPOHHUM
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CABUTOM C HAMMEHBIIUMHU OOKOBBIMU cMelleHusMu oT 7.3 no 9.2 merpoB. B
ceemenmax S4 u S5 npeobiagaeT CABUTOBOM XapaKTep CpeIHUM azuMyToMm 328°
(em. puc. 3.2). U3mepeHHble OOKOBBIE CMEIIEHUS COCTaBIsAIOT 6.9-8.8 M,
NOATBEPAKAAIONINE TOJIBHKKY B PpE3YJbTAaTe TPEX IMOCIECTHUX 3EMIIETPICEHUM.
AHanmu3 KyMyJasTUBHOM 1oTHOCTH cMmenieHuid (COPD) noka3eiBaeT Tpu nuka B 8.8
M, 15.2 M u 23.7 M (cm. puc. 3.3). B ceemenmax S6 u S7 paznom nposiBIseTcs: Kak
YUCTBINA CABUT ¢ TipocTupanueM 328° (cM. puc. 3.2). He BbIsSIBICHBI CBEKUE YCTYIIHI,
Ho HaOmoaaroTcs 20—30-MeTpoBbIe MPaBOCTOPOHHUE cMetieHus. CpeiHuii Bo3pact
koapunmenta auddysun (kt) ycrynos cocrapisieT 11.3 £ 1.6 M?, uTo yKa3bpIBaeT
Ha Bo3pacT ot 2 10 3.6 Thic. 1eT. Ha okpanHax XpeOTOB B IEPEXOAHON 30HE MEKIY
JxyarapckuMm u JIeTICHHCKUM pa3iioMaMu, OOHApPY)XCHBI CBEXKHE TPEHIUHBI U
KaMEHHbIE JIaBUHBI, OCOOEHHO Ha 3aMaJiHbIX U CEBEPHBIX CKJIOHAX, 00pa3yroume
HeOoIbIIME 03epa B JoJIMHAX (CM. puc. 3.2).

47N 83'E 45°N
DZF cBex. pa3pbigbl Noansve

LPF cBex. paspbiBbl Onyckanme
=== [ipyrve paspbiBbl

PasMbiTie paspbisbi Ana-Konb

A Onon3ku

81'E 45N 83'E
Pucynok 3.2. Paiion ucciiegopanus Ha kocMocHUMKe Google Earth:
Jocyneapcxuii pasnom (DZF), socmounas uwacmo Jlencunckoeo pasznioma (LPF), a
makce 6MOpPUUHblE pA3IOMbl U HAHECEHHble HA Kapmy ONOoJ3HU 6 20pax
[Dicyneapckoeo Anamay. Mecma uszmepenus cmeweHuti ommeyvenvl moukamu. SSR-
p- vinocoinwl, TTR- p. Tenmex, ZMR- p. Kamanmer, RGR- p. Poieaumsl, KR: p.
Toxkmui; JR- Pexa L[3uH.

l s Paznomsi () OBpasubl j Bokoe cwewene
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Pucynoxk 3.3. TI'paduxk miotHoctu BepositTHOcTH cMemennsi (COPD) nas
yuyactkoB S4 u S5 JlKyHrapckoro pasinoma (a). Kymynamueuas niomuocms
gepossimuocmu cmewjenus (COPD) co sHauenusmu mpex nukos ommedena yugpamu
Kpacrozo yeema (c).

(m)

&

=

0

18



I'TIABA 4. BO3MOXHBIE CIHEHAPUU TITAJIEO3EMJIE-
TPSICEHMI. PaccMoTpeHsI 1Ba CIIEHapHs Majneo3eMiIeTpsceHuil. B mepBom
cueHapuu (S1) mpeamosiaraercsi, 4TO pa3ioMbl B PEruoHe 00pa3oBajvCh B
pe3ysnbTare OJHOrO 3eMJETpsAceHus, Bkmroudass JlencuHckui, JKyHrapckuii B
nepexoaHON 30He MeXy HUMHU. Bo BTOpoM cuieHapuu (S2) TOJBKO CErMEHThl S2-
S7 JIKyHrapckoro paszjiomMa oOpa3oBajlUCh OJHOBpeMeHHO. C HCIOJb30BaHUEM
AMIIUPUYECKUX OTHOIIEHUW U MACIITAOHBIX COOTHOIICHUN MEXKIY CMEIICHHEM U
JIAHOM pa3jioMa, ObLIM pacCUMTaHbl MarHUTYAbl Mw B nuamazoHe 7.7-8.2 s
cuenapust S1 u Mw 7.7-8.0 mist cuenapust S2. [IpuMeneHrne KOMOMHUPOBAHHOTO
CEeCMHYECKOI0 MOMEHTA MO3BOJISET MOJIYUYUTh 3HAYEHUSI MOMEHTHON MarHuTYy/Ibl
Mw B nuanazone 8.1-8.4 nnst S1 u 7.9—-8.2 Tonbko nis JKyHrapckoro pasiomMa st
S2.

Jluamna3oHbl pacyeTHBIX MOMEHTHBIX MAarHUTYyJ[ aHAJIOTMYHBI MOJYYEHHBIM
s Yumukekoro (Mw 8.0-8.3) u Kemunckoro (Mw 7.8-8.0) 3emuierpsiceHuit
(Abdrakhmatov K. 2016, Kruger F. 2017, Kulikova G. 2015, Arrowsmith R. 2017),
YTO yKa3blBaeT Ha TO, 4TOo B JIXKyHrapckom Auaray MOTJIHA HPOUCXOJIUTH
3eMIIETPSICEHUS TaKOM JKe CUJIbL, Kak U B ceBepHOM TsiHb-11lane, HecmoTpst Ha Ooliee
HU3KYIO CKOPOCTh JiehopMaIuu.

[TomyyeHHbIE JaHHBIE MTOKA3BIBAIOT, YTO HA JIEICHHCKOM pa3iioMe, KOTOPbIM
npoctupaercss ot JlxkyHrapckoro Aumaray g0 Kazaxckod miargopmbl Ha
IPOTSHKEHHOCTU OTpe3Ka IIMHOM 0K010 120 kM Ha Hanpasienun B-3, nponsonum
CUJIbHEWIINE 3emileTpsceHuss B mpouuioM. [lo omeHkam Bo3pacta MOCIEIHUX
MOBEPXHOCTHBIX COOBITHIM Ha JIEICMHCKOM pa3jioMe€ MOXHO MPEANOJI0XHUTh, YTO
3/1€Ch NMPOMU3OIIIIO ABA CHIIBHBIX 3€MJIETPSCEHUS: EpBOE, 0 MeHbIeil Mepe, 5000
JIET Ha3aJ B 3alaJHOM YacTH paszjioma, u Bropoe npumepHo 400 net Ha3aa Ha Bcel
€ro MpPOTSHKEHHOCTH. Pacuerbl pa3MepoB 3€MIICTPACEHUN 1O  Pa3IMYHbIM
AMITUPUYECKUM COOTHOIIEHUSM YKa3bIBAIOT Ha TO, YTO MOCJEIHEE COOBITUE MOTJIO
MMETh MAKCUMAJIBHYIO Marautyay Mw ot 7.5 no 8.2.

OTH JaHHBIE TO3BOJISAIOT CAEIaTh MPEANONIOKEHHE O TOM, uTo Jlencunckoe
3eMJICTPSICEHUE, BEPOSITHO, SBIISIETCS TEM COOBITHEM, KOTOPOE YIOMHHAETCS B
karasiore MymikeroBa U OpiioBa KaKk CaMO€ paHHEE CHJIBHOE 3EMJIETPSICEHUE B
Jlxynrapun B 1716 rony. OgHako ecTh OCHOBaHHUS MOJIaraTh, YTO B ATO BpPEMS
NPOU3OIUIM JIBA Pa3HBIX 3eMJICTPSACEHUS. B KHUTallCKOM Karajore CyliecTBYeT
uHdopmarus o 3emiuerpsiceHuu 1716 roma ¢ marautympon Mw=7.5 (Tekecckoe
3eMJIETPSICEHUE), €r0 AMUIIEHTP HAXOAUTCS CTPOr0 Ha IOI OT IPEIOJIaraeMoro
Jlencunckoro 3emnerpsicenus npuMepHo B 300 kM.

Xotss mo BpemMeHH Tekecckoe 3eMIIETPsICEHHUE MPOU30ILI0 B OJM3KOM
HCTOpUUeCKOM Tiepuojsie kK JlemcuHCkoMmy 3emierpsceHuto (mpumepHo 400 et
Ha3ajd), TPOCTPAHCTBEHHO 3TO ObUIM pa3zHble odarn. O0a 3eMIIeTpsSCeHHsT ObLIN
O4YE€Hb CHJIBHBIMH, C MarHutyaod Mw =7.5, HO UX SIMUUEHTPHI pacrojarajiuchb B
pa3HBIX MecTax.

BaxxHolt 0COOEHHOCTBIO MPOSBIICHUS CUJIBHBIX 3eMiieTpsiceHuil B CeBepHOM
Tsaup-1llane m paiione [[xyHrapum sBisieTCd UX IMPOCTPAHCTBEHHO-BPEMEHHOE
rPYNIIMPOBAHUE B ONPEAEIEHHbIE NIEPUObl aKTUBHOCTH. Hanmpumep, B koHne XIX
1 Hayaine XX BEKa B paMKax OJHOM CEMCMOTEHEPUPYIOLIEH 30HBI MPOU3OLLIN
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HECKOJIbKO CHJIBHBIX 3EMJICTPSACEHUN, TaKuX Kak BepHeHckoe, Unnnkckoe n YoH
Kemunckoe, aBa ©3 KOTOpbIX HMeld MarHuTyny Oonee §. Takas xe
3aKOHOMEPHOCTh Ha0JIt01aeTcs U B palioHe J>KyHrapuu.

IIpencraBiieHbl  1aHHBIE O BPEMEHHOM  PACHOPENCICHUM  CUJIbHBIX
3emieTpsaceHuid B JKyHrapuu, KOTOpbhIE YKa3bIBalOT HA YEPEJOBAHUE IEPUOJIOB
AKTUBU3AlMH C HAJIMYMEM CUIBHBIX TOJYKOB W MEPUOAOB 3aTUllbs. B HacTosmee
BpeMsi HAOIIOAAETCsl CEMCMUYECKOE 3aTUIIIBE 10 CUIBHEHIIINM 3eMIIETPACCHUSIM B
3TOM PETHOHE.

Hcnonp3oBanne wWHHOPMANIMM W3 PA3JIMYHBIX HCTOYHUKOB TIO3BOJIMIIO
YTOYHUTH IMapaMeTpbl HEKOTOPBIX 3emiieTpsiceHuit B JkyHrapuu. Hampumep,
OCHOBHbIE napameTpbl Manacckoro 3emiierpsicenue 1906 rona u 1yx CHSHBCKHX
3emuieTpsiceHuid 1944 rona ObuIM MEPEOIIEHEHBI, U UX MapaMeTpbl ObLIIM BHECEHBI B
KaTajor 3emierpsaceHui LlenTpanbHoi A3uu. OTH JTaHHBIE TAKKE MOMOTJIN JyYIlIe
noHATh npupoy bakanacckoro 3zemnerpsicenus 1979 rona. BoisiBI€HO CXOJICTBO B
IPOSIBJICHUM TJIABHBIX TOJYKOB M a(TEpPIIOKOB Yy 3E€MIIETPSCEHUH B Pa3HBIX
obmactax JxyHrapun. HecmoTpss Ha celiCMHUYECKOE 3aTHIbE MO CHUIBHEHIITUM
3eMJIETPSICEHUSIM B HACTOSIIEE BPEMSI, 3eMIIETPSICEHUS] MEHBIIIEH MAarHUTY bl (5—6)
BCE €I1I€ MPOUCXOAAT KaK Ha Teppuropun Kazaxcrana, Tak u Ha Tepputopun Kuras.

AHanm3 1mokasai, 4To BO BCEX CIIydasiX HaOII0al0TCA CXOHbIE 0COOCHHOCTHU
pa3BUTUSI TPOIIECCOB B ouarax 3eMJICTPSICEHUN, BKJIOYash KOMOUHAIIUIO
KPYTOINAQJAOIINX MJIOCKOCTEN CEBEPO- M IOTO-BOCTOYHOTO MPOCTUPAHUS M HUX
B3aMMHOE BIIMSIHME Ha XapakTep ABMKEHUI. APTepiIoKkoBas AEsTEIbHOCTh TAKKE
XapaKTEpU3yEeTCAd  ONPEACICHHBIMA  3aKOHOMEPHOCTSIMH,  CBSI3AHHBIMH  C
IIPOCTPAHCTBEHHBIM PACIIPEICIICHUEM OYaroB UX BOSHUKHOBCHHSL.

Cutyanus ¢ CEeICMUYHOCTBIO B pailoHe J[XKyHrapuu B OCIEIHUE AECATh JIET
BhIIEAeTCT cBOoel HecTaOmipbHOCTRIO. C 2007 roma HaAOMrOmaeTcs aKTUBHU3ALUS
cnaboit  CEeMCMUYHOCTH, TMPUYEM YBEIUYCHUE KOJIMYECTBA 3EMJICTPSICEHUI
OXBaThIBAET Pa3HbIC PHEPTreTUUECKHUE TUANa30Hbl COOBITUHN, HAUMHAS OT MArHUTY/IbI
3 u Bbime. TpeHn yBenuyeHUs 4YHUCHa COOBITUM C MarHUTyJIOM S5 W BbIIIE
CBUJETEIBCTBYET O POCTE HAMPSIKEHHOCTH B 3TOM paiiOHE.

BBIBO/IbI
OcCHOBHBIE BBIBOJIBI U PE3YJIbTaThl MPOBEJACHHONW paOOThI 3aKIIOYAIOTCSA B
CHEAYIOUIEM:

1. [lomyyeHHble pe3ynbTaThl MCCIEIOBAHUN JEMOHCTPUPYIOT COOOM LIEHHBIN
OpuMep  BO3MOXKHOCTH  BO3HHUKHOBEHHMS  3€MIIETPACEHUSI HA  KPYIHOM
BHYTPUKOHTHHEHTAJILHOM  CJABHUTOBOM  pasjioMe. AHalu3 W  HaOMoAeHus
najgeopa3phblBOB MO KOCMHUYECKUM CHUMKaM M TIOJIEBBIM  HCCIIETOBAHUSIM
YKa3bIBalOT HA BEPOSTHOE BO3SHUKHOBEHUE CUIIBHOTO 3€MJIETPSCEHUS 32 MOCIIETHUE
4000 neT ¢ MOTEeHIMAILHON JUIMHOU pa3phiBa 10 375 KM i1 KOMOMHUPOBAHHOTO
JIxxyHrapcko-JIencuHcKoro paspsisa.

2.DTO CHOXHOE 3eMIIETpsICeHHE ObLIO CBSA3aHO C TMOJBMXKKOW IO JBYM
OT/ICJIbHBIM Pa3JIoMaM U PAaCHpPE/ICICHHBIM Pa3JIOMHBIM JBUKEHUEM MEXKy HUMHU,
IIpU ATOM CyMMapHas MoJIBH>XKa Jocturana ~20 M Ha CEBEpHBIX CErMEHTax CABUTA
1 6-9 M Ha I0)KHOM CeTMEHTe YuCcTOoro capura. [Ipenmnonaraemass MarHuTya dTOTro

20



NaJe03eMIIETPACEHUS BIOIb J[XKyHTrapcKoro u JIENCHHCKOro pas3ioMOB JTOCTHUTAET
Mw 8.4, 4TO CTaBUT €ro B OOWUH psA C KPYOHEHIIMMH HW3BECTHBIMU
BHYTPUKOHTHHEHTAJIbHBIMU 3€MJIETPSICEHUSIMU.

3. [lonydyeHHbIE HOBBIE JAaHHBIE O CEUCMUYECKOW HCTOPUH TEPPUTOPUH
JIxyHTapuu, ¢ BBICOKOM JI0JIe BEpOSTHOCTH MOKa3bIBalOT, uyTo B [Ipubanxaiminre Ha
JlencuHCKOM pas3nome B MPOLLIOM HMEIM MECTO CUJIbHEHIINE 3EMIICTPSCEHHS,
NOCJEAHEE U3 KOTOPBIX C MAarHUTyIoW OKojo 8 mpousouuio npumepHo 400 mer
Hazan. Ilpm stom, B JKyHrapum wHMenu MECTO [IBa PAa3JIMYHBIX CHUJIIBHBIX
3emMIIeTpsiceHusl ¢ MarHuTyion 7.5-8.2 u 7.5 - Jlencunckoe u Tekecckoe.

4. 3 storo dakra cieayer, 4yTo MpPHU OLIEHKE CEMCMUYECKOW OMACHOCTH H
PacCMOTPEHHH TOITOCPOYHBIX e(hopMallnii CIIeAyeT 0XBAaThIBATh UCCIECIOBAHUSIMH
ropaszio OOJbIINI epUo BPEMEHH, HE OTPAHUYMBASICh JAHHBIMU TOJIBKO TIEPUOJA
MHCTPYMEHTAJIbHBIX HaOmoaenuil. [lpumep JlencuHCckoro pasinoMa MOKa3bIBaerT,
YTO CTPYKTYpPhl B PETHOHAX, KOTOPBIC CUUTAIOTCS CTAOMIBHBIMH, MOTYT OBITh
peaIbHO CEUCMUYECKH OITACHBIMM.

5. ComocTaBiieHue pa3InyHbIX MApaMeTPOB HAMOO0JIeEe CHITBHBIX 3EMJICTPSICCHHIMA
JIXyHTapuu nociegHero nepuoga Ha tepputopun Kazaxcrana v Ha TEppUTOpUU
Kurtas cBuaerenbcTByeT 0 OOJNBUIOM CXOJICTBE B UX IapaMeTpax U CLEHapusx
pa3BuUTHSA NporeccoB B oyarax. [lokazano, uyto nBa TekeaniiCKuX 3eMIIETPSICCHUS B
Kazaxcrane u bopoxopckoe 3emierpscenne B Kutae moarBepxaaroT BbIBOA 00
€IMHOW CUCTEME HaNPSIKEHUM, IEMCTBYIOIINUX B 3TOM pPaliOHE.

6. HoBble celicMruecKre JaHHBIE O CUIIbHBIX 3EMJIETPSICEHUSIX TAIOT OCHOBY JJIS
reoIMHAMUYECKUX TTOCTPOCHUN M TEKTOHWYECKUX MHTeprnpeTarui B JXKyHrapuu,
BBISIBJICHHBIE OYaru CUJIBHEHIINX 3eMJIETPSICEHUN MOJDKHBI OBITh YUYTEHBI IMPHU
pacyeTrax KapT CEMCMUYECKOT0 30HUPOBAHUSI HOBOT'O TTIOKOJIEHUS.
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MyxkambaeB AliabiH CepukoBHUYTHH 25.00.01 — skajmnbl kaHA AUMAKTBIK
reoJIOrusl AIMCTUTH OOIOHYA Ie0JIOTUsI-MHUHEPAJIOTUsl HJIMM/IEPUHUH
KAHIMAATHI MIIMMHH JapaskachIid aayy Y4yH “YUsireiimn Taup-Ilanb kana
ZKyHrapusiHbIH a3bIPKbI CEHCMUKAIYYTY KaHA MAJIe0CeiCMOJIOTHACHI” aTTyy
AUCCEPTANMAIBIK HITHHUH
PE3IOMECH

Herusru ce3nep: akTuBayY XKapaka, )Kep TUTUPOO, CEMCMUKAJIBIK KOPKYHYY,
CEHCMUKAJIBIK MOHUTOPUHT, MarHUTyJa, K€p TUTUPOOHYH KaTaJlory, (DOKaJIbIK
MEXaHU3MIEp.

N3ungeenyn oObekTHCHM OONyN akTUBIYY >Kapakanap, JKyHrapabiH
TapbIXbI jkKaHa 3aMaHOan celicCMUKayyIyry OOyT caHanaT caHaar.

N3unnneenyn nmpeameru: JKyHrapusHbIH aiMarblHJa aHBIKTAITaH YbITBIII
Tsaup-lIanabIH HUpPU KOHTHUHEHTAIJBIK JKEp THUTHPOOJIOPYHYH TMaijga Oo0ayy
1apTTapsl )KaHa MYHO3160MeOJIepy.

NmTuH Makcatbl: aKTUBAYY Kapakajlap XOHYHAery MaajablMaTTaplblH
HerusuHae JKyHrapusiHblH alMAarblHbIH CEUCMHUKAJbIK KOPKYHYYYH KaWpalaH
6aaJioo.

MN3uiagee meroaaopy kaHa anmaparypa: CEHCMOJOTHSUIBIK MOHUTOPUHT;
CEHCMMKAJIBIK KaTaJIOrAOPAYy JKaJIIbUIOO, CUCTEMAJIAIITHIPYY, CAIBIUTBHIPYY *KaHa
CTaTUCTUKAIBIK Tannoo0; JKA3 xaHa YYA MaaneIMaTTapblH 4OTYJITYY, UIITETYY
KaHa TalJ00; TOPU3OHTANIABIK JKaHA BEPTUKAIIBIK JKBUIBIIITAPIBI  ©J1466;
TOPTYHUYIYK YOKMOJIepay MOPGOJIOTHUSIIBIK TAJIJ00 KaHAa MOOHOTYH aHBIKTOO;
3amMaHOanm MporpamMMaiblK — KapakaTTapAbl KOJJIOHYY MEHEH ap KaHjal
TEMATUKAJIBIK KapTaJapbl Kypyy; U3WII06 JKYPry3yY YUYH TOMOHKY almaparypa
koigonyay: YYA DJI Phantom 4Pro, mpu6op GNSS Trimble Spectra SP60.

N3u1166HYH HATHIMKAIAPHI KAHA WIMMHN KAHBLUIBITBL. YbITbIII
Kazakcrannpin Herusru sxkapakanapbiiblH (JKyHrap xana Jlencu sxapakamnapbl)
CEHCMUKAJIBIK ~ KOPKYHYY JeHr?31u Oaananrad. JKyHrap >kapakacblHbIH
CEHCMOTIOTEHIIMANIBI  jKaHa ara OallaHBINTYyy CeHCMOTeHepalus 30HAChl
yoHoWTysraH. Tapeixeii  MesrwigeH  2023-xpuira  devinHka — KyHrapus
aliMaKTapbIHAArbl )KEp TUTUPOOJIOPAYH OMPAUKTYY KaTalory TY3YJTeH.

Koagonyy 0orwnua cynymrap. KyuTyy KXep TUTHpeeiep *KOHYHIO KaHbI
CEHCMMKAJIBIK MaanbiMarTap JKyHrapusaarsl T€OJWMHAMHUKAIBIK KypyJyliTapra
’KaHa TEKTOHUKAJBIK MHTEpIperanusiapra HEru3 Oeper, 3H KYUTyy XKep
TUTUPOONIOPAYH AHBIKTAITAH OYOKTOPY JKaHbl MYYHAArbl  CEHCMHMKAJIBIK
30HAIAIITHIPYY KapTAJIAPbIH ICENTOO10 ICKE AJbIHYYTd TUMHILI.

Koamonyy weiipecy. UM3unaeeHyH  KbIMBIHTBIKTApBI ap  KaHJau
JNETaNAyyJqyKTarbl  CEMCMHUKANBIK  PalOHIOWITYPYy  KapTalapblH  TY3YYHAO
KOJIJIOHYJIaT. AJIbIHTaH HaThliKallap HMapaTTaplIblH aHa KypyJMmanap.blH
KypYJyLIyHJa 3CKe alyy KepeK OOJTrOH TONYpPaKThlH MHTEHCHUBAYYJIYTYHYH *aHa
MaKCUMAJIYy ’KOTOPKY bUIIaMIAHYYCYHYH MAaHUJIEPUHUH KOHYJIT® alyyra Tyypa
KEJIET.
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PE3IOME
puccepranuu MykamoOaeBa AlinbiHa CepuKOBHYA HA TeMY
«CoBpeMeHHasi CeiCMUYHOCTb M Maj1e0cercMoJ10rusi BOCTOYHOro Tsaub-1lans
U [GKyHrapum» Ha COUCKaHMe YYEHOH CTeleHH KaHAN/AaTa reoJioro-
MHHEPAJOrHYeCKUX HAYK 1o cnenraabHocTH 25.00.01 — o0mas u
PeruoHAJIbHAs re0JIOrus

KiaroueBble c¢Jji0Ba: aKTUBHBIM DPa3jiOM, 3€MJIETPSACEHUE, CEHCMHUYECKas
ONAaCHOCTh, CEUCMHUYECKH MOHUTOPHMHI, MArHUTYJa, KaTaJol 3€MJIETPSCEHUU,
MEXaHHU3MBI 04aroB.

O0BbeKTOM HCCIeJ0OBAHUA SBISIOTCS aKTUBHBIE PA3JIOMbl, HICTOpUYECKAs U
COBpPEMEHHAs CEUCMUYHOCTh J[KyHrapumu.

Ilpenmer wucciaeqoBaHUsi: YCIOBHS BO3HUKHOBEHHMSI W XapaKTEPUCTUKU
KPYIHBIX KOHTUHEHTAIBHBIX 36MJIETPSICEHUI BOCTOYHOrO TsHb-1IIaHs, BBISIBIEHHBIX
Ha Tepputopuu J>KyHrapuu.

Leas padoThI: NEPEOLEHKA CEMCMUYECKON OMacHOCTH TEPPUTOPUU
JI>XKyHTapuu Ha OCHOBE JJAHHBIX 00 aKTHUBHBIX pa3iioMax.

MeToabl HCCICA0OBAHMS U ANMIAPATYPa: CEMCMOIOTMYECKHIT MOHUTOPHHT;
co3gaHue, 00OOUIeHNE, CUCTeMATHU3alus, CPAaBHEHHE M CTAaTUCTUYECKUU aHaIN3
celiCMMYEeCKHUX KaTajoros; cOop, oOpaborka m anaym3 gaHHbIX J[33 u BILIA;
U3MEPEHUS TOPU3OHTAIbHBIX W BEPTUKAIbHBIX CMEUIEHUH; MOPQOJIIOrHYecKuil
aHaIM3 M JaTUPOBKA YETBEPTUYHBIX OTJIOKEHWM; NPHUMEHEHHNE COBPEMEHHBIX
NPOrPAMMHBIX CPEICTB JJISi MOCTPOCHHS PA3TUYHBIX TEMATUYECKUX KapT; s
IIPOBEJICHUs MCCIIEIOBAaHMS MCIOJIb30BaHA ciexyromas anmaparypa: BIIJIA DIJI
Phantom 4Pro, mpu6op GNSS Trimble Spectra SP60.

IHomy4yeHHble pe3yJbTaTbl M MX HOBM3HA. OIIEHEH YPOBEHb CEUCMHUYECKOU
OMacHOCTU TJIaBHBIX paszioMoB BocTouHoro Kazaxcrana (JkyHrapckuii u
Jlericuckuii pa3iomMbl). YBEJIMUYEH celcMoIoTeHHan JI)KyHrapckoro pasjioMa u
CBA3aHHOM C HUM celicMoreHepupyomei 30Hbl. COCTaBIE€H YHUPUIIMPOBAHHBIN
KaTaJIOT 3eMJIETPSICEHHI TeppuTopun >KyHrapuu ¢ ICTOpHUYECKUX BpeMeH 1o 2023
roJ.

Pexomenmaumu mo wucnosb3oBaHui. HoBble celiCMUYECKHE JTaHHBIE O
CUJIBHBIX 3€MJICTPSACEHUSX [AIOT OCHOBY [UJIl T€OJAMHAMUYECKUX IOCTPOEHUN U
TEKTOHUYECKUX MHTepHpeTauuid B J[)KyHrapuu, BbISIBJIEHHBIE OYaru CHUJIbHEWUIIMX
3eMJIETPSACEHUN JOJKHBI OBITh YUYTEHBl IPU pacueTax KapT CelHCMHYEeCKOro
30HUPOBAHUSI HOBOT'O IMOKOJICHHS.

ObsacTe mpuMeHenMsi. Pe3ynbrarsl Uccie0BaHus OyIyT HCIOIb30BaHbI MIPU
CO3[JaHMM KapT CEMCMHYECKOr0 30HMPOBAaHMS pa3HOW JeTabHOCTH. [lomydeHHbie
pe3ynbTaThl TMOBJIEKYT 3a CcOOOM pacyeTbl 3HAYEHUH HMHTEHCUBHOCTH U
MAaKCUMAJIBHBIX ITHKOBBIX YCKOPEHUM TI'DYHTA, KOTOpPBIE HAJI0 YYMTBIBATh IIpU
CTPOUTEIILCTBE 3JaHUU U COOPYKECHU M.
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SUMMARY
of the dissertation by Aidyn Serikovich Mukambayev
on the topic “Modern Seismicity and Paleoseismology of the Eastern Tien
Shan and Dzhungaria” submitted for the degree of Candidate of Geological
and Mineralogical Sciences specialty 25.00.01 — general and regional geology

Key words: active fault, earthquake, seismic hazard, seismic monitoring,
magnitude, catalog of earthquakes, focal mechanisms.

The object of the study is active faults, historical and modern seismicity of
Dzungaria.

Subject of the study: conditions of origin and characteristics of large
continental earthquakes of the eastern Tien-Shan identified on the territory of
Dzungaria.

Purpose of work: reassessment of seismic hazard of the territory of
Dzungaria on the basis of data on active faults.

Research methods and equipment: seismological monitoring; creation,
generalization, systematization, comparison and statistical analysis of seismic
catalogs; collection, processing and analysis of remote sensing and UAV data;
measurements of horizontal and vertical displacements; morphological analysis and
dating of Quaternary sediments; application of modern software for the construction
of various thematic maps; the following equipment was used for the study: UAV
DJI Phantom 4Pro, GNSS Trimble Spectra SP60.

Obtained results and their novelty. The level of seismic hazard of the main
faults of eastern Kazakhstan (Dzungarian and Lepsin faults) has been estimated. The
seismic potential of the Dzungarian fault and the associated seismic generating zone
has been increased. A unified catalog of earthquakes in the territory of Dzungaria
from historical times to 2023 has been compiled.

Recommendations for use. New seismic data on strong earthquakes provide
a basis for geodynamic constructions and tectonic interpretations in Dzungaria, the
identified sources of strongest earthquakes should be taken into account in
calculations of new generation seismic zoning maps.

Scope of application. The results of the study will be used in the creation of
seismic zoning maps of different detail. The obtained results will entail calculations
of intensity values and maximum peak ground accelerations, which should be taken
into account in the construction of buildings and structures.
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