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OBLIASA XAPAKTEPUCTUKA PABOTHBI

AKTYaJILHOCTb TEMBbI M CCEPTANNM. VI3ydeHne aKTUBHBIX TEKTOHMYECKUX
MPOLIECCOB MPEJICTABIISAECT BAXKHEHITYIO YacTh (PYHIaMEHTAIbHBIX UCCIEIOBAaHUN B
Haykax o 3emie. M3yyeHue akTUBHBIX pa3ioMOB, KOTOPbIE OTYETIIMBO MPOSBIICHbI
B penbede, B CUIYy HUX TEOJOTHYECKONM MOJOJOCTH, TO3BOJISIET HE TOJBKO
KOJIMYECTBEHHO OXapaKTEepU30BaTh MapaMmeTphbl Pa3ioOMOB, HO HauOoJiee MOJHO U
BCECTOPOHHE TPEICTaBUTh OOIIME W YAaCTHbIE 3aKOHOMEPHOCTU paclpeeieHUs
nedhopMaIIMOHHBIX CTPYKTYP pa3HOrO TUIA M PA3HOM CTENEHH HAIPSKEHHOCTH Ha
nosepxHoctu 3emin (Tpudonos B. I'., r. Mocksa, CCCP, 1978r.).

Ha teppuropun Kazaxcrana paiion [[xyHrapckoro Anaray siBIse€TCs OJHUM
U3 HamOoJee CEeWCMUYECKH AaKTUBHBIX. B 3TOM pailoHE BBIJEIECHBI 30HBI C
MaKCUMaJIbHO BO3MOXXHOW MarHuTyJoil Oojee 8, a oxugaemas ceilicMuuecKas
UHTEHCUBHOCTB COTPSCEHUN MOXKET JOCTUTATh 9 6amnoB. OHaKO, KaK MOKa3bIBAIOT
COBpEMEHHBIC JaHHBIC, OIICHKA CEHCMUYECKON OMACHOCTH IO Py NpUYUH, OblIa
3aHmkeHa. Hammpumep, cornacHo kapre ceicMu4uecKkoro paiionnposanus 1998 rona,
BKIIIOUeHHOU B CTpouTenbHbie HOpMbI U TipaBmiia Pecriyonuku Kazaxcran (CHull
PK 2.03-04-2001), B perrone Bocrounoro Ka3axcraHa TeKTOHUYECKHE CTPYKTYPBI
CEBEPO-BOCTOYHOIO HAMPABJICHUS] HE BBIACISUIUCH M, COOTBETCTBEHHO, UX
ceficMuyeckas ONacHOCTh He oneHuBanack. B 2003 romy Obuia cocTaBieHa
clenyromas KapTa celicMHuecKoro paioHupoBaHus Tepputopun Kazaxcrana
(CHull PK 2.03-30-2006), rae Takue CTPYKTYpbl MOSIBUIUCH (32 MCKIIOYCHUEM
JlemcuHCKOTO pa3ioMa), HO UX OMAaCHOCTh TaK)Ke HEJT0OIICHUBAJIACH.

W3BecTHO, UTO OIIEHKH CEHCMUYECKOM OMacCHOCTH 0a3UPYIOTCS Ha JETAIBHBIX
WCCIICIOBAaHUSIX OCHOBHBIX aKTHUBHBIX pa3JIOMOB, a TaKXe COBPEMEHHOW U
MCTOPUYECKOM CEMCMHYHOCTM peruoHa. I[IpuBrekaroTcss Takke JaHHBIE IO
WHCTPYMEHTAJIFHBIM HAOMIOJCHUSM B M3y4aeMOM PETHOHE, KOTOPhIE MOMOTAOT
CIIEIUTh 3a TEHACHIMSIMH Ppa3BUTHA CEWCMHUYECKOTO TIpolecca | JenaTh
3aKJIIOUEHUSI O CPEOHECPOYHOM H  JOJITOCPOYHOM TIPOTHO3€  CHIIBHBIX
3EeMJICTPSICECHUIM.

JIist yydieHus: UMEIOIINXCSl UCTOPUYECKUX KaTallOTOB 3€MIICTPSICEHUN B
LEJISIX TOBBIIIEHHSI TOCTOBEPHOCTH OLIEHKU CEHCMUYECKON OMACHOCTH TEPPUTOPUU
JlxkyHrapuu, a Takke OOecleYeHuss BO3MOXXHOCTU JIy4llle TOHATH MPUPOIY
HEKOTOPBIX HAOJII0IaeMbIX TE€OJUHAMUYECKUX TMPOSIBJICHUI B OSTOM pPETHOHE,
WCIIOJIb30BAaHbl HOBBIE JaHHBIC, TMOJYYCHHBIE B TMOCICAHHE TOAbl Pa3HBIMU
UCCIIEIOBATENSIMA O TAJIC03EMIICTPSICEHUSIX U PE3yJibTaTaX peloKaTu3aluu
THITOIEHTPOB U3BECTHBIX 3€MJICTPSCEHUH.

HeoOxomumMocTh  TpOBEACHHWS  WCCIEOOBAaHWM TIO  BBISIBICHUIO U
KapTUPOBAHUIO AKTHBHBIX PAa3jIOMOB SIBISETCS BEChbMa aKTyalbHOH B CBS3H C
TUTAHAMU OCBOCHHSI HOBBIX TEPPUTOPHIA, TPEXK]IC BCETO, B OIICHKE CBA3aHHON C HUMHU
CEHCMHMYECKON OIMACHOCTH C II€JIbI0 00eCIeUeHUs HOPMaJIbHOTO OecrepeOoiHOro
GyHKIMOHUPOBaHUS ~ WHMPACTPYKTYPHBIX  OOBEKTOB U, TIPEXKIE  BCETO,
0€30IacCHOCTH JIOICH.

CBsi3b TEMBI JUCCEPTAIIMM C TNPUHOPUTETHBIMH  HAYYHBIMHU
HaNpaBJieHUsIMM, KPYNHBIMH HAYYHBIMH HporpaMMaMu (NPoeKTaMM),
OCHOBHBIMHM HAYYHO-HCCJIE[IOBATEJILCKMMHA pPadoTaMu, NPOBOJAMMbIMH



o0pa3oBaTeJbHBIMH W HAYYHBIMHM YyUpexaeHUusiMH. JlucceprairoHHoe
UCCIICIOBAHUE  BBIIIOJIHEHO B COOTBETCTBMU C  OCHOBHOM  Hay4HO-
uccienoBarenbckod TeMor MHctutyTa ceiicMonorun HanuonansHON AkanemMun
HayKk Keipreisckoit  PecnyOnmuku  «OrieHKa CEHCMHUYECKOM OMacHOCTH U
cericMrYecKoro pucka Ha Tepputopun Keipreickoit Pecniyomukm» (20122014 rr.)
no paszaeny: «OLEHKa CEHMCMHUYECKOW OMaCHOCTH M CEUCMHUYECKOrO0 PHUCKA IO
reOJIOTUYECKUM JAHHBIM»; MPOEKTOM [0 CO3JaHUI0 MOJEIH 3E€MIIETPSICEHUN
entpanbuoii Azun (EMCA), sBistomerocs COCTaBHOM YacThiO TJIO0ATBLHOIO
npoekta GEM — «I'mobanpHas Mozaens 3emierpsicenuin» (2011-2014 rr.); mpoekToM
MHTI KR2398 «YHudumupoBanHpiii OIOIETEHh W OIEHKA CEHCMHUYECKON
ormacHoctn Tteppuropun llentpanbhHoit Asmm» (CASHA-BU) (2018-2023rr.);
npoektaMu 1o CoznaHuio MHGOPMAIMOHHON OCHOBBI CEHCMOJIOTHYECKOW Oa3bl
JAHHBIX JJI COCTABJICHHS: KapT 00IIEero CeHCMUYECKOT0 30HUPOBAHUS TEPPUTOPUHT
Pecriyommku Kazaxcran (2014-2016 rr.), kKapThl ACTaNBHOTO CEHCMHYECKOTO
30HHpOBaHus TepputTopuii Boctounoro Kazaxcrana (2021-2022 rr.).

Heau u 3agaum ucciaenoBanusi. OCHOBHOHM IIENbI0O HACTOSIICH pabOThI
ABJSUIACH TIEPEOLIEHKAa CEMCMHUYECKOM ONACHOCTH Teppuropuu BocTouHoU
JIxyHTapuy Ha OCHOBE JIaHHBIX 00 AKTUBHBIX pa3jioMax.

3aaa4m HccaeJ0BAHNA:

1. cbop maneocericMonoruyeckoil uHMOpManmuu 00 OYAroBBIX 30HAX
CUJIBHEUILINX 3EMJIETPSICEHUM, MMEBIIMX MECTO B 30HE JI)KyHrapckoro
pasiioMa ¢ yYETOM JaHHBIX O COBPEMEHHOW CEMCMUYHOCTH pailoHa,;
aHaJIM3 COBPEMEHHOM CEHCMUYHOCTH pailOHa UCCIIEI0BAHMS;

OIIEHKA CEICMUYECKOU OMACHOCTH 30HbI J>KYHrapCKOro pas3ioma;

4. BBISIBICHHUE TMOTCHIMAIBHBIX CEHCMOTICHEPUPYIOIIMX CTPYKTYp Ha OCHOBE

MOJTYUYEHHBIX JaHHBIX.

HayyHast HOBH3HA MOJIYYEHHBIX Pe3yJbTATOB  HCCJIEAOBAHUS
3aKJTI0YaeTCsl B 00OCHOBAaHUM HAYYHO-METOJIMYECKUX MEP ISl YTOUHEHUS! YPOBHS
CEUCMUYECKOU ONACHOCTHU c Y4ETOM  PE3YJIbTaTOB COBPEMEHHBIX
MajJe0CceHCMOIOTUUECKUX PaboT.

eBriepsrie i teppuropun Bocrounoro Kazaxcrana oneHeHna ceicMuuecKas
OMACHOCTh TJIaBHEHIINX pPa3ioMOB 3TOro peruona (xyHrapckuii u Jlencuuckuii
Pa3JIOMBbl).

¢ Y CTaHOBJIEHO, 4TO J>KYHTrapCKuil pa3iioM U COCEHUN C HUM pa3iioM Jlemncsl,
BO3MOYKHO, «BCIAphIBAJIUCh» BMECTE, UYTO NPHUBEIO K HEOOBIYHO BBICOKOMY
OTHOILICHUIO BEJIMYMH CMEIIECHUS K JJIMHE, KOTOPOE paHee MpEearonarajioch 3
MOBEPXHOCTHOTO pa3pbiBa Ha pazioMe Jlerncel. Pe3ynbraThl MO ONPEAECICHUIO
BO3pacTa YKa3bIBalOT HA TO, YTO CAMOE TMOCJEAHEE 3EMIICTPSICEHHE ISl JIBYX
pazinomoB mnpowuszonuio 20004000 ner Hazaa. OleHeHbl MNOTEHIUAIBHBIE
MaKCHUMAaJIbHbIE€ MArHUTY/IbI 3emiieTpsiceHuil B Mw 8,2 u 8,4 COOTBETCTBEHHO MJIsi
JIKyHTrapcKoro pasjioMa OTAEJIbHO WK B COYETAaHUHU C pa3aoMoM Jlencel, KOTopsie
ObUTM OBl OAHUMHU W3 CAMBIX CHUJIBHBIX W3 TPEAMNOJIaraeMblX KOHTHUHEHTAIBHBIX
3€MJIETPSICEHUI 110 CMEILIEHHUIO Pa3jioMa.
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ellosiyyeHHbIE NaHHBIE MO3BOJISIOT MEPECMOTPETHh OTHOIIEHUE K BOMPOCY O
BO3MO>XHOCTH BO3HUKHOBEHHUSI CHJIBHBIX 3E€MJICTPSCEHUI B PABHUHHBIX YaCTAX
Kazaxcrana. Kak mokaspIBalOT Hallli JaHHbIE, B IIPEAENax palilOHOB PABHUHHOU
yactu Kaszaxcrana, npwieratommx K Tsaap-1llaHro, MOTYT BO3HHUKATh CHUJIbHBIE
COOBITHSI C OYEHb PEAKON MOBTOPSAEMOCTHIO. ITO TAKKE MO3BOJUT YTOUYHUTH
OLICHKY CECMHYECKON OMACHOCTH YKa3aHHOW TEPPUTOPHH.

IIpakTnyeckasi 3HAYMMOCTHIOJYYEHHBIX Pe3yJabTaTOB. Pe3ynbTaThl
WCCJICIOBAHUSI MOTYT OBITh MICTIOJB30BAHBI TIPH OIICHKE CEHCMUYECKON OMAaCHOCTH
teppuTopun Bocrounoro KazaxcraHa.

IKOHOMHUYECKASA 3HAYUMOCTDH MOJYYEHHBIX Pe3yJIbTAaTOB 3aKII0YacTCs B
MPEAOTBPAIICHHOM yIIepOe OT YUYTEHHBIX MPU OLICHKE CEHCMHUUYECKON OMAaCHOCTU
3eMJICTPACEHU.

OcHOBHbBIE M0JI0KEHM I, BLIHOCHMbIE HA 3aIIMTY.

1. B pezenax 30H OCHOBHBIX pa3yioMoB JlxkyHrapuu (TJ1aBHOTO J[)KyHTapcKoro
u JlencuHCKOTO) MOTYT BO3HUKAaTh CHUJIBHBIE 3€MIIETPSCEHUS C MOTEHIUAIBbHOU
MaKCHUMaJIbHOW MarHutyiou Mw 8,2 u 8,4.

2. [lomydeHHbIe JaHHBIE TO3BOJIAIOT CYUTATh, YTO B mpouuioM (mpumepHo 400
JeT Hazaxd) B JXKyHrapuu UMeIu MECTO JBa Pa3IMUHbIX CUIIbHBIX 3€MJICTPSICEHUS C
Marautyaou 7,5-8,2 u 7,5 - Jlencunckoe n Tekecckoe, a HE OJIHO, KaK CYUTAIIOCH
paHee HEKOTOPBHIMH aBTOpPaMH. ITOT (PAKT clielyeT YYUTHIBATh MPU COCTABICHUU
KapT celicMmuueckoi onacHoctu Kazaxcrana.

3. [Ipu oneHke CeMCMUYECKON OMacHOCTU M PACCMOTPEHUHU JOJTOCPOYHBIX
nedopmalnii cieayer OXBaThiBaTh HCCJIEIOBAHMSIMHU TOpa3io OOJBIIMKM MEepHo.
BPEMEHHM, HE OrPAaHUYUBASICH AAHHBIMU TOJIBKO MEPUOJIa HWHCTPYMEHTAIbHBIX
HaOmoaenuit. [Ipumep JlemcuHckoro pasioma MOKa3bIBaeT, YTO CTPYKTYPHI B
peruoHax, KOTOPbIE CYUTAIOTCS CTAOUIBHBIMH, MOTYT OBITh pEaIbHO CEHCMUYECKU
OMaCHBIMU.

JIMYHBIA BKJIAJ COMCKATEJSI COCTOUT B BBIMIOJHEHUH BCEX ATANoOB padoT,
BKJIFOYAs:

— 0030p OTEYECTBEHHBIX U 3apPYOEKHBIX HCTOYHUKOB JIUTEPATYPHI MO TEME
UCCIIEIOBaHUS;

— cbop, aHanu3 U 00pabOTKy CITyTHUKOBBIX JTaHHBIX, MPOBEIACHHUE MOJIEBBIX
pabot B 30Hax JIXyHrapckoro u JIemCHHCKOTO pa3joMOB C 3aMepaMH BEITUYHHBI
CMEIIEHHU, 0TOOPOM 00Pa3IIOB JIJIsl OIPEICIICHHS BO3pacTa MOJBMKEK U T. 1.,

— MOCTPOHME ITU(POBBIX MOJIeNICH Pa3BUTHS MPUPA3TIOMHOTO pefibeda B 30HaX
OCHOBHBIX pa3jaoMOB J[KyHrapuv W OLIEHKa CEMCMHUYECKOW OIACHOCTH HTOTO
peruoHa,

— pacro3HaBaHUE TMPUPOABl CEUCMUYECKHX HCTOYHUKOB HA TEPPUTOPUU
Kazaxcrana u npurpanu4HbIxX pailoHoB Kuras, penokamusi CEHCMUUECKUX COOBITUI
C TPUMEHEHHEM PErMOHAIBHBIX CKOPOCTHBIX MOJCJIEH B MPOrpaMMHOM
obecnieuenun MexayHapoanoro Cericmosorudeckoro Ientpa ISCLOC;

— COCTaBJICHHE YHUDUIIMPOBAHHOTO KaTajora 3eMJICTPSCEHUN C HOBBIMH
JAHHBIMH O TMaJIe03EeMJICTPSICEHUSIX, OIMM(PPOBKA M TOCTPOCHUE PA3THYHBIX
TEMaTUYECKUX KapT U TpadUKOB ¢ NMPUMEHEHHUEM COBPEMEHHBIX MPOTPAMMHBIX

cpeacts kak ArcGIS, QGIS, GMT, PyGMT, Python u ap.



Anpodauusi pe3yabTaroB aucceprauuu. OCHOBHBIE MOJIOKECHUS
JMCCEPTAIIMOHHON PabOThl M €€ OTHIENbHBIC YacTU ObUTM TPEICTABIICHBI B BHJE
JIOKJI1a/I0B Ha KOH(EpEeHUHMAX M COBEIIAHMUSIX: Ha MEXKIyHApOAHOU KOH(EpEeHIINH
«MOHUTOPUHT SIICPHBIX HCHBITAHUA W MX TMOCJIEACTBUI» B MOJACPKKY
MEXIyHapoaHOro JloroBopa o BCEOObEMITIONIEM 3aMPEUIEHUH SIEPHBIX UCTIHITAHUN
(AB3AUN) (Anmatsl, 6-10 aBrycra 2018r.); Ha MexayHapoaHON KoH(depeHUuu
«Crnurakckoe 3emiierpsicenre 30 JeT crycTs: onbIT U nepcnektuBsl» (EpeBan, 3-7
nexadps 2018r.); Ha ['enepanbHoii accambiiee EBpornelickoro coro3a Hayk o 3emiie
(EGU2020, 4-8 wmas 2020r., oHmaiiH); Ha MEXKIYHApOJHON KoH(pepeHInn
«CoBpEeMEHHBIE METOJIbl OLICHKM CEMCMUYECKOM OMacHOCTH U MPOTHO3a
semuteTpsiceHuid A teppuropun Pecryonmku Kazaxcran» (Anmatel, 16-18 urons
2022r.); Ha MexayHapoaHoi koHpepentnu «Hayka u Texaonorun» (Bena, 2019r.,
2021r., 2023r.); ma X MexnayHapoaHod KoHpepeHmy «CeMUNaIaTHHCKAN
UCIIBITATeNIbHBIA  MOJMUToH: Hacneque W MEepCHeKTUBBI  Pa3BUTHUS  HAYYHO-
TexHu4Yeckoro moteHnuana» (KypuartoB, 12-14 centsa6ps 2023r.); nHa XI
Kazaxcrancko-Kuraiickom MEXyHApOIHOM CUMIIO3UYyME «IIporuos
3eMJIETPSICEHU, OLIEHKAa CEHCMHUYECKON OMAacCHOCTH M CEHCMHYECKOIO pPHCKa B
[lentpanbHoii A3un» (Anmatsl, 26-28 centsops 2023r.).

ITosiHOTA OTpaKeHUs Pe3yabTATOB AUCCEPTANMM B mMyOaukanusx. [1o
MatepuajiaM JHcCcepTaluu OmyOJuKoBaHbl 14 HaydyHBIX CTaTed B MEYATHBIX
m3nanusx, pekomenaoBanHbix B HAK KP, B ToM unciie B uznarenscrBax, BXOASIIUX
B cuctemy Web of Science, Scopus u PUHII.

Crpykrypa u 00bem quccepranuu. /uccepranmonnas pabota COCTOUT U3
BBEJICHMS, YEThIpEX IJIaB, 3aKJIOUYEHHs M CIOUCKAa JdTepaTypel u3z 192
HanMeHoBaHui. OCHOBHOE COJIep)KaHHWE TIPEACTaBICHO Ha 122 crpaHUIax,
coepkut 44 pucyHka u 5 TabJIuIl.

OCHOBHOE COAEP XAHUE PABOTHBI

BBEJAEHME. [IpencraBieHa akTyaabHOCTh TeMbI, CHOPMYJIUPOBAHBI 1IE]Th U
3aJlayd  MCCJIEIOBAHUSA, ONpPEIEJIECHbl OCHOBHBIE 3alIUIIAEMbIE IOJOXKEHUS,
MIPUBOJIATCS] METO/bI UCCIICIOBAHUH, ONpeieSieHa HayuyHasi HOBU3HA, PaKTUYeCcKas
U DKOHOMHUYECKas IIEHHOCTh padOThl, a TakXKe OTMEUYEHBI JIMYHBIM BKJIAJ
COMCKaTesl, MyOauKaluu, arnpoOanus pe3yabTaToB, KPaTKO U3JIOKEHA CTPYKTypa
JMCCEpPTaLIUH.

TI'JIABA 1. OB30P JIUTEPATYPbI

[IpeacraBien kpatkuii 0030p u3yueHus: Tepputopun JkyHrapckoro Anaray,
MIPUBEJICHBI CHIIbHBIC 3emiieTpsiceHus TsHb-Ilans u JKyHrapum, ocoOEHHOCTH
KOH(DUTypalnu U MPEACTaBUTEIHHOCTD CeTEeH CEeHCMUYECKOTO MOHUTOPUHTA.

ITepBnie TeOJIOTHUECKUE UCCIIe0BaHuUs JxyHrapuu HOCWJIU
pexkorHociupoBouHbId xapakrep. K ux unciy otrHocstcs pabotel A.M. Illepnka (T.
Cankrt-IlerepOypr, Poccus, 1840), B. Bnanramu (r. Cankrt-IlerepOypr, Poccus,
1853), N.B.MymikeroBa (r. Cankt-IletepOypr, Poccus, 1886), I'./[. PomanoBckoro
(r. Canxkr-IlerepOypr, Poccusi, 1878), P. 3akpskeBckoro (r. Omck, Poccus, 1893), B.
A. OOpyueBa (r. Jlenunrpan, CCCP, 1940) u np., B KOTOPBIX OTMEUEHBI OOIIHE
KOHTYPBI T€0JIOTUUECKUX Pa3pe30B U TEKTOHUKH.



B 1906 rony A.K. Maiictep cocTaBiI IIEpBYIO T'€OJIOTHUYECKYIO KapTy, B 1916
rony nox pykooactBoM H.I. KaccnHa nDpou3BOAWIIMCH TE€OJIOTMYECKHE U
TUJPOJIOTUUECKHUE MCCICIOBAHUSI U COCTaBJICHA T'eoJIOTMYecKas KapTa Maciitada
1:420000. B teuenne psga ner (1933-1938rr.) B JI>kyHrapckom Aiatay OOJIbITYIO
reoJoru4eckyro padoty mnpoBoaun M. M. HOaudeB, KOTOpBHIM Ha OCHOBAaHHH
JUYHBIX HAOMIOJEHUM U padOT JIPyrHX aBTOPOB COCTABUJ I'€OJIOTHYECKYIO KapTy
macmraba 1:1000000 u nanucan monorpaduio «J>yHrapckuit Anaray» (r.Mocksa,
r. Jlenunrpaa, CCCP, 1940), rne neraibHO OCBEIIAIOTCS cTpaTUrpadus, TEKTOHUKA
U TI0JIE3HbIE UCKOIAaeMBblIE.

Tepputopust J)xyHrapckoro Ajaray u3ydajlach MHOTMMH BbIIAIOUIUMUCS
uccienoBaressiMu, TakuMu kak CapuueBckas 3. A. (r.Jleaunrpag, CCCP, 1952r.),
Boiitouu B. C. (r. Mocksa, CCCP, 1969), Kypatokos K. B. (r. Mocksa, CCCP,
1953), l'aymmkuii B. B. (r.Anma-Ara, Ka3CCP, 1957), Adonnues H.A. (r.Anma-
Ata, Ka3CCP, 1960), Juacuko-Kucmuupina JI. K. (r.Aama-Ata, Ka3CCP, 1966,
r.Anmmatel, Kazaxcran, 2006), HosukoB M.C. (r. HoBocubupck, Poccus, 2014).
Bbb11 BBISICHEHBI OCHOBHBIE 0COOCHHOCTU T€OMOP(OIOTHN U HOBEUIIeH TEKTOHUKHU
YKa3aHHOTO PEervoHa, pa3paboTaHbl U COCTABICHBI MECTHBIE CXEMbI CTpaTurpapuu
MaJieOreH-HEOT€HOBBIX U YETBEPTUUYHBIX OTJIO)KCHUH, BBISBIICHBI OCHOBHBIC JTAallbl
pa3BuUTHS penbeda U T. 1.

3a mocyieIHUE IBA CTOJIETHUS B mpejenax u Bokpyr Tsanb-Illans mpowusornien
pPAl pa3pyLIUTEIbHBIX 3EMJIETPSICEHUM, K KOTOPBIM OTHOCATCS: 3€MIICTPSCEHUE
Hunkun 1812 roma ¢ Mu8,0, 3emuerpsacenune 1906 roma Manac My/7,7,
npuieratomux Kk bopoxopo-Illanto B Boctounbix yactsax Tsap-Ilans (cMm. puc. 1.1,
a). CeBepnas okpauna Tsab-11lans, Bkitouas o0macTu, 61u3kue K ropojiam buiiikek
U AnmaThl, ObUIM TOABEPKEHBI PSINY CUIBHBIX 3EMIICTPACCHUM, HayuHas C
benoBoackoro 3emnerpsacenust 1885 roma (My6.9) ¢ snuIeHTpanbHON 30HON K
3anaay ot buikeka, a 3atem BepHenckoe 3emiierpscenue 1887 roga (My7.3), uto
HaHECJIO yuepOd W MpHUBEIO K OOLIMPHOMY OINOJ3HIO K 3amagy OT T. AJIMAThI,
Yunukckoe 3emierpscenue 1889 roma (My8.0-8.3) m Kemunckoe 3emnerpsiceHne
1911 roga (Mw8.0). B 3amannoii yactu Tsub-Illans B 1946 romy mpou3onuio
Yarkanbckoe (My7.6) u Cyycambipckoe 3emierpsicenue (1992 r. My, 7.2).

B oxpectHocTsax JxyHrapckoro Ajatay OTHOCHUTEIBHO Mall0 KPYIHBIX
WHCTPYMEHTAIILHO 3apETHCTPUPOBAHHBIX 3eMIleTpsiceHuit (cM. puc. 1.1, @), HO Bce
)K€ MMEIOTCS MHOTOYHUCJIEHHBIE CBUIETEIBCTBA 3HAUMUTENIBHBIX pa3pbIBOB Ha
MOBEPXHOCTU B JOUCTOPUYECKOM IMPONUIOM, B TOM uwucie |20-KuiIoMeTpOBbIi
MOBEPXHOCTHBIN pa3pbiB cO cMelieHneM ~ 8-14 m Buonb pasnoma Jlencel u 70-
KWJIOMETPOBBIN MMOBEPXHOCTHBIN pa3phiB cO cMenieHueM 8§ M B paiione Tekec (cM.
puc. 1.1, a), o6a ObUIM MPEIIOKEHBI B KAa4eCTBE IMOTCHIIMATBLHBIX HCTOYHUKOB
CUJIBHOTO 3emieTpsiceHus B 1716 roxy.

3ananubiii  TsHb-IIlaHb MCHBITEIBAET COKpAIICHUE 3EMHOW KOpPBI CO
CKOPOCTBhIO 15-22 MM B T0OJ1, UTO B JiBa pa3a MEHBIIE OOIIEH CKOPOCTH YKOPOUCHUS
BCJICJICTBHE CTOJIKHOBeHUA Wuauiickoin u EBpa3uiickoil mivT. OTa CKOPOCTh
YKOPOYEHHUS YMEHBIIIAETCSI Ha BOCTOKE, B TO BpeMsl Kak MapajuielibHOe
JIEBOCTOPOHHEE CJIBUTAaHUE YBEJIMYUBAETCA. MepuauoHaIbHOE COKpAIlCHHE
00yCJIOBJIEHO aKTUBHBIMH B30pOCamMu MIMPOTHOTO MPOCTUPAHMS KaK Ha OKpaWHaXx,



TaK U BHYTpU oporeHa. KpyIHble npaBble CIBUTOBBIE Pa3yIOMbl, Takue Kak Tanac-
®epranckuii u J[KyHrapckui, TakKe MOTYT CIIOCOOCTBOBATh YKOPOUCHHIO ITyTEM
BpallleHUsI BOKPYT BepTUKaldbHOM ocu. B JlkyHrapckom Anatay U K ceBepy OT
TOPHBIX PAallOHOB YKOPOUYEHUE COCTABIISICT MPUOIM3UTENHHO 1—3 MM B TOJT M1 2 MM B
roJi COOTBETCTBEHHO.

Pucynok 1.1. Tonorpagusi, akTHBHbIE Pa3J10MBbl, OT/AeJIbHbIE HCTOPUYECKHUE

3emiierpsiceHusi Tanb-lllans u [zxkyHrapum u BekTopbl ckopoctu GPS:
(a) mexanusmvl ouaco8 semnempsicenuit ¢ Mw>5; nponymeposanHvle KpacHble
KDYAHCKU - INUYEHMPbL paspyuiumenibivix 3emiempscenuu. 1) Yamkanvckoe
1946¢., 2) Cyycamvipckoe 1992 2., 3) benosoockoe 1885 e., 4) Bepuenckoe 1887 2.,
5) Yon-Kemunckoe 1911 2., 6) Yunuxcxoe 1889 2., 7) Hunku 1812 2. 8) Manacckoe
1906 2.; (b) kpacmvie aunuu - uccredosamHvle pazpviGHBLIE HAPYULCHUS
nogepxuocmu. Touxku X u Y asnsomes epanuyamu 051 mpex 0OCHOBHbIX YYACMKO8
(Cegepo-3anadnulil, yeHmpaibHulll U 1020-60Cmounblll). Oxeam CHYMHUKOBLIX
cHumxoe Pléiades, ucnonvzyemvix 6 Hauem uccied008anuu, NPOCMUPAEMC OM
mouku X oo Z. I'onyowie - eopooa, KTF- Kapamayckui paznom, DHF-)Kanaiivip-
Haiimanckuii pasnom, AKF- Axmacckuii paziom, DZF - JDicyneapckuii pasiom,
TFF': Tanaco-®epeanckuti pasiom.

Onuolt m3 mpumedatenbHBIX ocobeHHocTel HOxkHoro, FOro-Boctounoro
Kazaxcrana (Tsup-Illanp u JI)xyHrapckuii Aunaray), SBISE€TCS HAJIMYUE CEPUU



HOBEHIIMX pPa3JIOMOB, KOTOpbI€ HAUYMHAIOTCS OT OPOrE€HUYECKONl o0jactu u
NPOTATMBAIOTCS B CEBEPO-3aIllaIHOM HANpaBlIeHWH, BcrapbiBas Teno Kazaxckoi
mwiatrpopmel  (Bocrouno wu  3amagHo-/lxynrapckue, JKamamp-Haiimanckwit,
Kaparayckuii paziomsr (BoiitoBuu, CyBopos, Kypckees) (cm. puc. 1.1, a). OgHaxo,
HECMOTpPsSI Ha JIOCTATOYHO XOPOIIYI0 BBIPA)KEHHOCTh YKAa3aHHBIX pa3IOMOB B
penbede, uMeeTcss BeCbMa Majo J0Ka3aTeNbCTB TOrO, YTO 3TH Pa3IOMbl ObUIH
AKTHBHBI B TCYEHUE NTO3HETO IJICHCTOLIEHA-TOJIOLEHA U €111€ MEHBIIIE CBUIETENBCTB
TOTO, YTO B IpEAENax 3TUX Pa3jIOMOB IPOUCXOAWIA CUJIbHBIE 3EMIIETPSCECHHUS.
VMIMEHHO MO3TOMY OIICHKAa CEHCMUYECKOM OINACHOCTH 3THUX Pa3pbIBHBIX CTPYKTYpP
YacTO 3aHMKEHA, a HEKOTOpblE M3 TAaKUX pa3jIOMOB BOOOIE HE YUYTEHBI INpU
10JTOOHBIX UCCIIEIOBAHUSIX.

Ha pucynke 1.2 mnpencraBieHa KapTa pacIoJIOKEHHS COBPEMEHHBIX
ceiicMuyeckux craHuuid cetu MHcTUTyTa reodu3HUecKUX —HCClIeTOBaHUN
HammonansHoro sinepnoro uentrpa Pecnybmuku Kazaxcran (MU' HALL PK) u
HaunvonanbHOrO  Hay4yHOro ILIEHTpAa  CEMCMOJIOTMYECKHX  HAaOJMIOAEHUHM U
UCcCeNOBaHUM MUHHUCTEpCTBA 1O YpE3BBIYAMHBIM CUTyalusM PecrnyOnnku
Kazaxcran (HHHCHU MYC PK). B Hacrosimiee BpeMs B pailoHE HCCIIEOBaHUSA
(JIxynrapus) GyHKIHOHUPYIOT IiecTh ceiicMuuecknx crannmii HHIICH MYC PK
u ase cranuu UI'M HAL PK (cm. puc. 1.2).

50 55 60 65 70 75 80 85

Pucynok 1.2. Kapra pacnoJsoxkenus ceiicmuueckux cranuuii ceru HHIICHU
MUC PK u HAILL PK: 1 - mpexxomnounemuwie cmanyuu cemu HAL] PK; 2 -
ceticmuueckue ecpynnol cemu HAL] PK; 3- mpexxomnounemuvle cmanyuu
HHI]CHU MYC PK; 4- epanuya pationa ucciredosanus «/icyneapusiy.

Ocobennocteio cetn MI'M HALL PK sBusercs To, 4To OHA B OCHOBHOM
COCTOUT W3 CEHCMHUYECKHX TPy pa3nuyHod KoHurypauuu. Ha pucynke 1.3
npejcTaBieHa KoH(Urypamus ceiicMuueckoil rpymnmbsl MakaHuu, cocrosiei u3 9
aneMeHTOoB. CelicMUYeCKUe TpyNnbl OTAMYAKOTCS HAWIYYIIMMH YCIOBHSMH IS
pErucTpallid CEWCMHYECKHMX CHTHAJIOB CpPEOU BCEX Ka3aXCTAHCKUX CTaHIMM,



XapaKTepU3YIOLIIMMHACS HU3KMM YPOBHEM CEMCMUYECKMX IIYMOB B panoOHE
pacnosioxkeHusi. CelicMUYecKHe TPYNNbl HMMEIOT HECKOJBKO  Ba)KHEHIIMX
PEUMYILECTB IO CPABHEHUIO C TPEXKOMIIOHEHTHBIMU CTaHUUAMH. J[aHHBIE IPYTIITBI
MOTYT OBITh HCIIOJIb30BAHBI IS yBEJIWYEHHUS OTHOIIECHUS CUTHAJ/IIyM, YTO
oOrneryaer BbIFCNIEHUE CHUTHajda Ha (oHe mToMex. ['pymmbl Takke MMO3BOJSIIOT
NOJIyYUTh OO0Jie€ TOYHBIE OLEHKH a3uMyTa MPUXO0Ja M KaKyLIEHCs CKOpPOCTH
CEMCMMUECKUX CHUTHAJOB. OJTa HHGpOpMAIUS MOMOTaeT YBEIHMYUTh TOYHOCTb
JIOKallM¥ UICTOYHUKOB CECMUYECKUX CUTHAJIOB.

B Hacrosiiee Bpemsi ceThb CEMCMHYECKUX CTAaHLUNA 00ECIeUurnBAaEeT YPOBEHb
MPEACTABUTEIIBHON PErMCTPAllUU 3EMIIETPSICEHUM JIJIsI SHEPreTHYECKnX KiiaccoB K
> 7,5 na Bceit Tepputopun CesepHoro Tsub-1llans u FOxHoit Jxynrapuu, K> 6,0
- B LeHTpaibHOU yacTu xpebtoB 3amnmiickuit u Kynreir Anaray u K> 8,0 - Ha
TeppuTOpuM KOro-socroka Kazaxcrana. [ns Bceit Tepputopunm Kazaxcrana
o0ecriedeHa npecTaBUTeNIbHAs perucTpanus semieTpsacennit ¢ Kmin=8§,6.
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Pucynoxk 1.3. Konpurypauus ceiicMmuyeckoi rpynnbl Makanuu.

TI'JIABA 2. METOJOJIOI'USA 1 METOAbBI NCCJIEJOBAHUSA

Bo BTOpOIi riaBe onucaHbl Katanoru 3emiuerpsicennil LlenTpanbHoil A3un,
MPOU3BEAEH MPOCTPAHCTBEHHO-BPEMEHHOW aHAJU3 U CerMeHTauus J>KyHrapckoro
pasioma. PaccMOTpeHbI MEXaHU3MBbI O4AroB 3€MIIETPSICEHUI pallOHa UCCIIEOBAaHUS
M0 JAHHBIM PErHOHANBHBIX U TJI00aNbHBIX LleHTpoB AaHHBIX. ONKMCaHbl OJIEBHIC U
71a00paTOPHBIE METOAbI UCCIICIOBAHUS TTAJICO3EMIICTPSCEHUN U JaTUPOBKH.

JInst aHaM3a CEMCMUYHOCTH PaiOHA UCCIIEA0BAHUS UCTIOJIb30BaHbl KaTaJI0TH
3emiuerpacennii  LlenTpanbHOl A3MM, CO3JaHHBIE B paMKax BBINOJIHEHUS
CICAYIOIIMX MEXKIYHAPOAHBIX TNPOEKTOB: «OIleHKa CEHCMUUYECKOTO pHCKa B
[entpamprori  Asum» CASRI 2006-2009rr., «Mogenp 3eMICTpSICCHUN B
Hentpanbuoit Azum»y EMCA 2009-2014rr., «OneHka ceicMUIecKoil OMacHOCTH B
LenTpansHoii A3un u yHuduxamus oromnereneiny CASHA-BU 2018-2023rr. Ha
pucynke 2.1 mpuBeneHa 0030pHas KapTa OJMOHUIICHTPOB 3EMIICTPSICEHUN C
MarauTyioi Mw>4, pomeammux B karasior CASHA-BU.

NucTpyMeHTanbHas perucrpamnus 3eMJIETpsACEeHUd Teppuropun JKyHrapuu
oeper cBoe Havyaso ¢ 1940 romos. [lo Mepe yBenmudyeHHs KOJIWYECTBA CTAHIIHM
(1980-2000 rr.) MEHsJICS YPOBEHB MPEACTAaBUTEIBLHON PETUCTPAIIUH CEHCMUIECKIX
coObITH. OCOOEHHO pe3KOoe YBEIMYEHUE KOJIMYECTBA CEUCMHYECKUX COOBITUN U



YMEHBIIICHUE YPOBHS MUHUMAJIbHOW MarHuTyAbl Habmomaetrcs ¢ 2002 roga (cm.
puc. 2.2) - 3TO CBS3aHO C CO3JaHHEM CIEIHAIbHOH CEeTH CEeHCMHYECKOTO
moHutopunra HWMI'M HIALL PK wu HavasoM co3maHMs  pETMOHAIBHOTO
ceiicmostormaeckoro OroseteHs B Llenrpe manasix UT'Y HALL PK.
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Pucynok 2.1. Kapra snunentpoB 3emJjierpsicenuii LlenTpanbHoii A3um no
nanabIM Katajora CASHA-BU (c ucropuuecknx Bpemen mo 2017r. Mw >4).
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Pucynok 2.2. I'paduk nosiHoThl kaTajora 3emjerpsicenuiit CASHA-BU s
TeppuTOopuM JLKyHrapum.

Ha pucynke 2.3. mpuBeneHa KapTa aKTHBHBIX PAa3JIOMOB W SMUIEHTPOB
semutetpsicenuii Jpxkyarapun ¢ M> 4 o nmannabeiM katasiora EMCA (¢ apeBHeimmx
BpeMeH 1o 2009 r.), ITPpUXOBKOH BblIeNIeHa 30Ha IMPUHON 50 KM BAOJb TJIABHOTO
JI>KyHrapckoro pasioma, sl KOTOPOM MPOBENIECH AE€TalbHbIA aHaIU3a MO JTAHHBIM
karajgora CASHA-BU (cMm. puc. 2.4). [IpousBeneHa cerMeHTaIMs pa3jioMa | IS
Ka)JIOTO CErMEHTa IMOCTPOCHBI Ipa)uKH TIOBTOPSEMOCTH (CM. puc. 2.5).

B mHCTpyMEHTanbHBIN NEpHOJ B cerMeHTe D mponcxonuim caMmble CUIIbHBIE
3eMJICTPSACEHUS, U KOJIMYECTBO 3€MIIETPSICEHUM B HEM OOJIbIIE, YEM B OCTAJIbHBIX
(cM. puc. 2.5). DTO MOXKET CBHIETEIbCBOBATh, YTO B HACTOSIIEE BPEMs JIAHHBIM
cerMeHT J[>KyHrapckoro pasziomMa HaXOAUTCS B aKTUBHOU (aze.



Pucynok 2.3. Kapra snumneHTpoB 3emiierpsicenuii ¢ MW> 4 (karasora EMCA)
U AKTHBHBIX Pa310MoB J[:KyHrapum.
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Pucynok 2.4. Kapra 3nuneHnTpoB 3emiierpsicennii ¢ K> 5 (1940-2022rr.)
paiioHa rJ1aBHOro /[GKyHrapckoro pasjioma.

I'T (39 cobbiTiw; 1960-2001) I'T (834 cobbiTu; 2002-2022)
[ =-0.380 H = 0534|130
= 150 i 150 E i 25
H 2
E g
A £ 125 125 E loo
g z 2 Tz
£ 3 2 <
1.00 100 & =
) g : l1s5 €
2 ors 075 z
=
g S t10
050 0.50 <
025 ' LA - 025 [os
0.00 | ; | 0.00 ‘ 0.0
70 75 80 85 90 95 100 105 12
K
M (54 cobuiTum; 1960-2001) M (1798 cobbiTun; 2002-2022)
2001 > i 2.00 . H
1 | Mepecevenme = 5.347
175 175 _ 307 1 — 3.0
B — = | :
= 3 :
3 150 150 z 251 l2s
: £
g _ k =
51.25 152 ; 201 1202
£ 100 100 8 £ 8
£ < 154 L5
= z
g o 075 =
< D 1.0 1o
0.50 0.50 =
025 . . . i . \\ 025 0.5 4 0.5
i i N
H i ~ H N
0.00 2—Lo.00 0.0 1~ - . ; . . 0.0
7 ] 9 10 u 0 2 4 6 8 10 12



10g16(N Ky MMy NSTIBHbIR)

0.75

0.50

fogyo{N KyMMyARTHEHLR)

e (!
l0g10(N KyMMynSTUBHBI)

M (49 cobbiTvn; 1960-2001)

2.00
1
Nepeceyerne = 6.425
175
= 3.0
150 g
= 257
125 - =
1 s
E] s 20
100 8 H
- >
= 151
0.78 =
E
o
050 8 1.0
0.25 0.5 4
- 0.00 0.0
7 8 9 10 1 12
K
M (36 cobuiTum; 1950-2001)
4.0

8

00 0.0

M (3117 cobbiTm; 2002-2022)
D T

Hak/ioH = -0.446 | [ 3.3
ﬂepeceHeHMe = 5.366

N
o
log10(N)

3.5
; 3.04
2.5
2.04
1.5
1.0

025 0.5 4

M (6350 cobbiTuK; 2002-2022)

HaknoH = -0.435
MNepeceuenme = 5.976 | | 3 5

0

2 4 6 8 10

Pucynok 2.5. I'pa¢guk noBTOpPsieMOCTH 3eMJIeTPsICEHUII paiioHA IJIABHOTO
JIKYHTapCKOro pa3jioMa Uil Kax/Ja0ro cerMeHTa Il epuoia BpeMeHH /10
2002 roga (cseBa) u mocJie (cnpana).

[To manaeim HHIICHU n UT'U 3emiteTpsicenus1, 04aru KOTOPBIX PUYPOUECHBI
Kk KaszaxcraHckomy cermeHTy rnaBHOro J[)KyHrapckoro pasjaoma B palOHE 03.
AnaxkoJn,
mwiockocTsM. Ocu HampsDKEHWM CKATHS M PACTSDKEHHS OJIM3TOPU30HTAIBHBI C
OJIM3MEPHUIMOHATBHOM OpUEHTAlUMEN CKATUS U OJMU3LMIMPOTHON — PpaCTSKEHUS.
[TonaBmnsroniee OOIBIIMHCTBO 3EMJICTPSICEHUN UMEIOT OJTHY U3 TIJIOCKOCTEN CeBEpO-
3aragHoro MPOCTUPAHUS, IO KOTOPOI MPOUCXOIMII CJIBUT, TNOO CABUT C HEOOJIBIIION
cOpOCOBOIT KOMIIOHEHTOH (cM. puc. 2.6, a).
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Pucynok 2.6. Kapra mexanu3MoB o4yaroB 3emierpsicennii /[>kynrapo-

CeBepo-Tsanb-Illanbckoro pernona (a) mo faHubiM karajaorob COM3I u
HUI'U, (6) mo nanubiM kaTtagora GCMT.



Cnenyer OTMETUTH, YTO B TJIOOAJILHOM KaTallore LIEHTpoOuAa TEeH30pa
ceiicMuueckoro MomeHTa (GCMT) HeT maHHBIX IS 3eMIICTPSICCHUI ¢ OYaraMu Ha
tepputopun  Kazaxcrama. B BoctouHoil wactm JIKyHrapckoro paszioma
npeo0aagaeT 6JIU3rOpU30HTATBHOE CYOMEPUINOHATLHOE CKATHE W THIT TTOIBIKEK
B30poc, B30poco-caBur (cM. puc. 2.6, 0).

Obpabomka uzobpaxcenui u cOop OaHHbIX Ha Mecmax. JlaHHBIE TIO
JTUCTAHIIMOHHOMY 30HAMpoBaHuI0 3emid (/133) oObenMHEHBI C MOJEBBIMU
U3MEPEHUSIMU Pa3pbIBOB MOBEPXHOCTU. lCroyib30BaHBI CHUMKH U3 OTKPBITHIX
MCTOYHUKOB, TakuxX Kak Google Earth u Bing, a Taxke koMMepuecKkue OnTUYECKHUe
CIyTHUKOBBIE JTaHHBIC Pléiades.

Jliist ananuza penbeda MEeCTHOCTH UCIIOJIb30BaHa IudpoBasi MOJEIb pelibeda
(LIMP) High Mountain Asia (HMA) ¢ paspemienuem 8 M, mNpeaocTaBiIeHHas
HannonanbHbIM yIpaBiI€HUEM IO a3POHABTHKE M UCCIIEIOBAHUIO KOCMHUYECKOTO
npoctpanctBa (NASA). Ota IIMP wucnonap3oBaHa BIEPBLIC IS HCCIIEIOBAHUS
MTOBEPXHOCTHBIX Pa3pbIBOB BAOJb pa3iaoMa JIeTchl.

[Tonyuen LIMP meTpoBOro paspemieHus Ha OCHOBE CITYyTHUKOBBIX CHUMKOB
Stereo Pléiades Bmonp JIKyHrapckoro pasioMa. Takxke coctaBieH [IMP c¢
JEIMMETPOBBIM Pa3peIICHNEeM KITIOYEBBIX YYacTKOB Ha OCHOBE (oTorpaduid,
CICIIAaHHBIX B TIOJIEBBIX YCIOBHSX C IIOMOIIBIO OCCIUJIOTHBIX JICTATCIBHBIX
anmnapartoB (BIIJIA).

Usmepenue cmewenusi paszlensiioch Ha TPU KaTErOpuM IO KadyecTBY
(BBICOKOE, CpeJIHEe U HU3KOE) HAa OCHOBE M3BUJIMCTOCTH U pe3KOCTH pycen. Kaxmoe
U3MepeHue ObUIO JOTOJHUTEIBHO BKIIOYEHO B WHIMBHUAYAIbHYIO (DYHKIUIO
BeposiTHocTu ToTHOCTH (PDF), oroOpaxkaemyio B BUIE TpEyrojbHUKA C
(UKCUPOBAHHOM ILIOIIABIO (CM. puC. 2.7), U CIOXCHHYIO Ui (OPMHUPOBAHHS
KyMYJSITUBHOM (DYHKIMU pacrpenesieHus: BepositHocTer cMmerienuss (COPD),
KOTOpasi MOKET OBITh HCIIOJb30BaHA IS OIPEACIICHUS TUKOB B HM3MEPCHHBIX
3HAUEHUAX CMelleHud. Bcero Bo Bpemsi uccinefoBaHusi ObUio u3MepeHo 260
JaTepaIbHO CMEIIEHHBIX pycel, BKIoYas 179 pycen BIOAb HOKHOM 4YacTh
JIKYHTapcKOTO  pas3jioMa, TJe  TOJBIKKA,  IO-BUAUMOMY,  SIBIIICTCS
MIPEUMYIIIECTBEHHO MTPABOCTOPOHHUM CIBUTOM.

[Ipodunu  yCcTymoB W3MEpEeHbI B  TIOJIEBBIX  YCJIOBHSX  METOJOM
nuddepentmpoannoit GPS cwemku (AGPS), nu6o wusBnaekanucs u3z LMP ¢
ucrnosib3oBanueM uHcTpymeHTta Terrain Profile Tool B mporpamme QGIS ¢
oJIHOKOIeHBIMU TipoduisiMu JmuHOU 100-200 M, OpueHTUPOBAHHBIMUA TPUMEPHO
NEPHEHANKYJISIPHO YCTyTIaM.

Jlamuposxka uemeepmuuHblX OMIONCEHUU TIPOU3BEIECHA C IOMOILBIO
paMoOyTIIEPOTHOTO  aHalM3a  PaKylIeK  OpPIOXOHOTHMX  MOJUTIOCKOB U
NOCTUH(PAKPACHOTO CTUMYJIMPOBAHHOTO JIIOMUHECIIEHTHOTO aHamm3a (post-IR
IRSL) otnensHbIX 3epeH K-moneBoro mmara u3 OTJIOKEHUH (B JabopaTopuu
Yuusepcutera llledduna, cm. Tad. 2.1).
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Pucynok 2.7. U3mepenne 60KOBOI0 cMellleHHs 110 PycJiaM BOJAOTOKOB €
HCIO0JIb30BaAHHEM CIIYTHHKOBBIX H300pakeHuid -
(a) u unmocmpayus moeo, Kak Kaxjcooe uzmepeHue omoopaddcaemcs 8 euoe
mpeyeonbHUKa st 0eMoHcmpayuu e2o Gynkyuu eepossmuocmu naomuocmu (D).

Taboauma 2.1 — Pe3yabTarsl pajguoyrjiepoaHoOro W HHEPaKpPacHO-
CTHMYJIMPOBAHHOTO JiIoMuHecneHTHOro (IRSL) narupoBanmus.

Bo3spact 1o pagnoyriepogHoMy METOTy
OO0pasuel IIyHKT B.J. | C.IIL Marepunan Bospact
(kam. jger
710 H.J.)
RC1 Mensexnsa |81.376 [45.904 Pakyika 515-460
peka YIUTKH 345-340
RC2 Mensexnsa |81.364 [45.897 Pakyika 3975-3835
peka BBepx YIIUTKA
1o
TCUCHUIO
Bo3pact no JIIOMMHECHIEHTHOMY METOY
OO0pa3iel [IyHKT B.J. | C.IIL ['mybuna Cymm. | Bozpact
(m) MOTII. (ka)
JI03BI
(I'p/kr)
DZH1 Cerment 3 |81.660 |45.751 0.65 391+ 17.0 +
rpabeH 0.24 1.1

Mopdghonocuueckoe oamuposanue ycmynog WCHOIB30BAHO Ui OLIEHKH
Bo3pacta ux opmupoBanus. [[puHIIMI 3TOr0 METO1a, PACCMOTPEHHBIN XIHKCOM,
MOXET ObITh MPUMEHEH TOJBKO K yCTymaMm C OJAHUM COOBITHEM U OCHOBaH Ha
TUIIOTE3€ O TOM, UYTO YCTYII ACTPaaupyeT Kak mpocToi qudpy3noHHBIN npolecc ¢
TeueHHeM BpeMmeHHu. HMcxoas W3 ATOro MpeanojoKeHUs, BBIUKUCICH BO3PaCT
auddysun (KT), BHIpaKEHHBI B M2, 0T MOP(OJIOrUHM yCTya U TPUIIETAIONIUX K
HEMY BEEpPHBIX TOBEPXHOCTEM JJISI KaXJIOro paszjiomMa — OPTOTOHAILHOTO
tonorpadudeckoro npoduis. [Ipumenena maccoquddysus 4,19+0,65 m¥/kyr, mo
OIICHKE W3 OJM3NEeKAIIero W KiuMaTudecku mnoxoxero bopoxopo-lllans, uToOn!
paccumTaTh, KaK J0JITO YCTYH NPOXOAUT mporecc nuddy3un. MoryT npoiTH COTHA
JeT, TpexXae [YeM ycTym mnepeiner K auddy3uoOHHOW nmerpajandd Ot
HeM (b Y3MOHHBIX MTPOIIECCOB JErpajaliui, TAKUX KaK ocelanue u oopymenue. B



Havyasie Tudy3MOHHON CTaJAuM HayaJdbHBIM yroja ycrymna (yroj e€CTeCTBEHHOTO
OoTKOca) mpuHHMaeTcs paBHbIM 30°-35°. B HacTtosmieii paboTe yCTaHOBIICH
HayalbHBIM yroa 35° u peann3oBaHOo MOPQOJOTHUUYECKOE ITAaTHUPOBAHUE JIJIS
«BEPOSITHBIX» OAMHOYHBIX YCTYMOB, KOTOPHIEC MOKA3bIBAIOT YETKHUI OJMH IIar 0e3
CKOCa BJ0JIb YCTYNOB WJIM MIPUJIETAIOIINX BEEPHBIX MOBEPXHOCTEN, KOTOPHIE MOTYT
OBITH PE3YyJbTaTOM 0OJIee paHHHX COOBITHH (POPMHPOBAHHUS YCTYIOB. DTOT METO/I
IPUMEHEH TOJIbKO K mpoduisam u3 uzmepenuit dGPS unu u3 LIMP, nonydeHHbIxX ¢
MOMOIIBIO JIPOHOB, KOTOPbIE JIYYIlIE HUIUTIOCTPUPYIOT MOP(OJIOTUIO YCTyHa H3-3a
0oJee BBICOKOTO pa3pelieHusl.
I'JIABA 3. PE3YJIBTATHI MAJTEOCEMCMOJOTMYECKHX
HUCCJIEJOBAHUN

B Tperbeil TnaBe mnpuBEACHBI peE3yIbTaThl MATEOCEHCMOIOTMYECKUX
uccienoBanuu Ha Jlencuuckom u JI>KyHrapckom pasjioMax.

Jlencunckuii paziom pa3fenseTcss Ha BOCTOUYHYIO, LIEHTPAIbHYIO U 3aMaJIHYyIO
YacTH, TPaHULIbI KOTOPbIX onpeaenstorca pekamu Lbsiaxkbuibl u Tentek. Boctounas
4acTh HaxoauTca B JKyHrapckom AnaTtay U XapakTepU3yeTCsl BBICOKUM TOPHBIM
penbedom (cm. puc. 3.1).

Bocmounas uacms: KomnbOemn u np. (2015) oOnapyxwim cMeleHue
3(eMepHBIX OBparoB M rpeOHEH, BKIIOYas BOJOTOK, 3alpyXEHHBIH YCTYIIOM
BBICOTOM 9—13 M € MpaBOCTOPOHHUM cMmenieHneM 4—6 M. PaguoyrinepoiHblii aHamu3
Mo4BHI U3 IIypda B epecoxmux npyaax y ozepa Kakcbikonb mokasai so3pact 2000
aeT (cM. puc. 3.1).

Llenmpanvraa yacms. TPOXOAUT BAOIHL MOAHOXKHUA Top LIIbIObIHRL. 3amagHee
peku TenTek HaOIOgaeTCsl YCTYI BEICOTOM 6—9 M ¢ OOKOBBIM CMELIEHUEM OKOJIO 7
M, BEPOSTHO, PE3YJIbTAT OAMHOYHOI'O 3€MIIETPACEHHS. BBICOTBI YCTYIIOB B JaHHOM
obmactu cocrapmsor 7—10 M (cMm. puc. 3.1).

3anaonas uacms: B paiioHe o03epa ASKKOJIb OOHApyXEHbI YCTYIbl Pa3HOIrO
BOo3pacTta. Breicora ycryna okono 5—7 m gatupyercs 400 rogamu 10 H. 3., HA OCHOBE
PaguoyTIEPOTHOTO U JIIOMUHECHEHTHOTO aHAIn3a. bosiee paHHU yCTyn BBICOTOM 2
M, BEpOSITHO, SIBJISIETCS PE3YJIbTATOM OoJiee cTaporo 3emiierpsicenus. Bospact ero
onieHeH B 22451810 net 1o H. 3. BocTounee o3epa ASIKKOJIb 1BA YCTyIIa CIIMBAKOTCS
B OJIMH BBICOTOM OKOJIO 9 M, UTO YKa3bIBa€T Ha JBAa PAa3JIMYHBIX CEUCMHUYECKHUX
coObITHs (cM. puc. 3.1).

Mopddonornueckoe natupoBaHue yctynoB ¢ ucnoiszoBanueM dGPS mokasano
cpeanuii Bo3pact okojio 18,0 £ 0,9 Teic. sieT, yTo 3HaunTenbHO npeBbiiiaeT 400 Jer,
ynomsiHyThie B pabnore KommnOemna u np. Takke 3agukcupoBaH BO3pacT OKOJIO
5000 net B pexe IbIHXBIIBI 1 OOJIee APEBHUX OTIIOKEHUSAX Y 03epa ASKKOJIb.
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Pucynok 3.1. Kapra paiiona Jlencunckoro u J[XKyHrapckoro pasJjioma:

(a) LHughposas mooenv penvegpa (LIMP HMA), nokazvisarowas Jlencunckuti pasiom
(kpacuas aunus) u yacmo Jicyneapckoco pasnoma (opawndcesasn nunus). Ceedxcue
ycmynvl, onpeoessiemvle N0 HEnpepvleHOM) YKIOHY >30°, ommeueHbvl dHcenmvim
yeemom. benvie nynkmuphvie 1unuu pazoenaom mpu OCHOBHbIX YUACMKA pA3loMa
Jlencvi. Mecma usmepenusi 60K08020 cMeweHUsi NOKA3AHbL  PUOIEMOBbLIMU
mouxkamu. [[uanaszon pacuemnoco azumyma eexmopa cmeujenus 317°-343° no
Komnbenny u op. (2015). LPR- p. Jlencel;, SGR- p. lvinowcoinwl; TTR- p. Tenmek,
ZMR - p. JKamanmui. (6) Bmopuunvie ycmynvl 6 yeHmpaibHOU Yacmu pazioma
Jlencwi (cm. «ay) ¢ nonoscenusmu mpex monozpaguueckux npogunei (L1, L2 u L3),
NOKA3AHHBIX KOPOMKUMU KPACHBIMU TUHUAMU. (¢) Paspulsvl, npuiecarowue K pexe
Tenmex, ¢ mapxuposxoii monoepaghuueckozo npoghuns (L4). Yepnvie nynkmuphoie
JIUHUU — Ycmynsl peuHoti meppacsl. (d) Tonoepaguueckue npounu, uzeneuerHHvle
uz [JMP HMA. (e) u (g) cnymuuxosvie uzobpasicerusi 00beKmos8 ¢ HAUMeHbUUM
JIAMePanbHbIM CMeweHUueM, 0OHAPYI’CEHHbIX 800 pazioma Jlencvl, cm. «by Ons
MECMONONIONCEHUS, 3HAYEHUAMU cMeujeHust yKkasanwl 6 (f) u (h).

Ceemenmur SO u S1 pocTrparoTCs OT tora Yimapaia J0 €ro CeBepo-3anaHoro
OKOHYaHUs. Paznom BUAEH TOJBKO B BHJE JETPaAMPOBAHHBIX YCTYIHOB, OOJbIIas
4acTh KOTOPBIX ObUIA yJajeHa PeuHoM 3po3uei. YCTyIbl Ha 3TUX y4acTKax ObuIH



YACTUYHO YHUUTOXKCHBI AJUTFOBHAILHBIMU OTJIOKEHUSIMHU (cM. puc. 3.2). Ceamenm
S2 xapakTepu3yeTcsi XOpOIIO COXPAHUBIIUMUCS U HEMPEPHIBHBIMHU yCTyHnamMu (CM.
puc. 3.2). B 3TOM cermMeHTe yCTymbl CPOPMUPOBAIHCH B PE3yIbTATE OJHOTO
3emieTpsacenus. Ocoboe BHUMaHUE YAENsAeTCs yd4acTKy «MenBexbs peka», Tne
MaKCHUMaJIbHOE CMELIEHUE COCTABIISET OKOJIO 12 METpOB, a TOMOJHUTEIbHBIN YCTYII
BbicOTON 4,4 M narupyercs 5,3-2,7 Toic. net. Ceemenm S3 paznensieTcss Ha JIBE
BETBH MexX 1y pekamu blpraiitel u JKamantsl (cM. puc. 3.2). CeBepHasi BETBb UMEET
BEPTUKAJIBHBIE CMEILEHUS U IPABOCTOPOHHUI CABUT C yCTYIIAMH BBICOTOM 0KO0JI0 14
M. FOxHast BEeTBb XapakTepu3yeTcsi IPaBOCTOPOHHUM CIBUIOM C HAMMEHBIIUMU
OOKOBBIMU CMeIlIeHUsIMH OT 7,3 10 9,2 meTpoB. B ceemenmax S4 u S5 npeobnanaer
CIABUTOBOM XapakTep cpeaHuM azumyTtoM 328° (cM. puc. 3.2). UsmepenHsbie
OOKOBBIE CMEIICHHUS COCTaBIAIOT 6,9-8,8 M, MOATBEpXKIAIOIIUE IOABUKKY B
pe3yapTaTe TpeX MOCIEAHUX 3EMIIETPSICEHUN. AHAIU3 KyMYJSTUBHON INIOTHOCTH
cmertennii (COPD) mokassiBaet Tpu nvka B 8,8 M, 15,2 M u 23,7 M (cMm. puc. 3.3).
B ceemenmax S6 u S7 paznom mposiBAsieTCS KaK YMCTBIM CABUT C MPOCTHPAHUEM
328° (cm. puc. 3.2). He BBISBICHBI CBE)XKHE YCTYIbI, HO HaOmomarorcs 20—30-
METpPOBBIC MPAaBOCTOpOHHUE cMmemieHusi.  CpenmHuid  Bo3pacT  KodpduimeHTa
nuddy3un (k1) yetynoB coctasisger 11,3 £ 1,6 M?, 9yTo yKka3bIBaeT Ha BO3pacT OT 2
10 3,6 Teic. neT. Ha okpanHax xpeOTOB B IEPEX0IHOM 30HE MEXKAY JPKyHTapCKUM U
JlencuHCKMM pasiioMaMu, OOHApY>KEHbI CBEXXHE TPEHIMHbI U KAMEHHBIE JIABUHBI,
0COOEHHO Ha 3alaJHbIX U CEBEPHBIX CKIJIOHAX, oOpa3yrolye HeOOJbLINEe 03€pa B
nonauHax (cM. puc. 3.2).

AN 83'E

DZF cBex. pa3pbigbl NoansTne

LPF cBex. pa3pbiBbl Onycxanne
=== [pyrve paapbiabi
Pa3mbiTie paspbisb Ana-Konb

A Ononsun

81'E 45N 8Y'E
Pucynok 3.2. Paiion ucciegosanus Ha kocMocHuMKke Google Earth:
Iicyneapckuii paznom (DZF), éocmounas yacms Jlencunckoeo paznoma (LPF), a
maxce BMOPUUHbBIE PA3IOMbl U HAHECEHHble HA Kapmy ONOJ3HU 6 20pax
IDrcyneapckoeo Anamay. Mecma usmepenus cmewenuti ommedenvl moukamu. SSR-
p. Ulvinorcwvinw, TTR- p. Tenmex; ZMR- p. Kamanmol;, RGR- p. Pvieaiumsl, KR: p.
Toxkmul; JR- Pexa [[3un.
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Pucynok 3.3. Tpacca yuyactkoB S4 u S5 JI:xkyHrapckoro pasioma (a). I'padgux
miIoTHocTH BepositHocTH cMmemenust (COPD). Kymynamuenas naommuocme
seposmuocmu cmewerusi (COPD) co snauenusmu mpex nuxoe ommeuena yugpamu
kpachozco yeema (C).

I'JTABA 4. BO3MOJKHBIE CIIEHAPUHY ITAJIEO3EMJIETPSICEHUI

B uyerBepTOil IaBe NPUBEICHBI PE3yNbTaThl MOJEIUPOBAHUS Pa3IOMOB,
pacuera MarHUTYAbl BEPOATHBIX MAJCO3EMIICTPSACEHUN MO JBYM CLEHApUSIM H
pe3yJIbTaTbl CPaBHEHHSI COBPEMEHHOM M MCTOPHUYECKON CEHNCMHUYHOCTU paiioHa
VICCIIEIOBAHUM.

PaccMoTtpensl 1Ba crieHapus najieo3emierpsicenuil. B mepBom cuenapum (S1)
IPEANoaraeTcs, 4ro pas3ioMbl B PErHoHE OOpa3oBajUCh B PE3yJbTaTe OJHOIO
3eMJIETPACEHUs, BKItoUas JlencuHckuii, J[KyHrapCckuil B IEpEeXOIHON 30HE MEXKIY
HuMH. Bo BTOpoMm cuienapun (S2) Tonbko cerMeHThl S2-S7 JIKyHTrapcKoro pazioma
oOpa3oBanuch 0JHOBpeMeHHO. C MCHOJIb30BAHUEM SMIIMPUYECKUX OTHOLIEHUH U
MaclITaOHBIX COOTHOIIEHWM MEXAy CMEIIEHHEeM W JUIMHOM pasiioma, ObUIn
paccuuTanbsl MarauTyael Mw B nuamaszone 7,7-8,2 mis S1 u Mw 7,7-8,0 nnsa S2.
[IpumeneHne KOMOMHUPOBAHHOTO CEHCMUYECKOTO MOMEHTA MO3BOJISET MOJIYYHUTh
3HAYCHUS MOMEHTHOM MmarHutyapl Mw B nuamazone 8,1-8,4 nna S1 u 7,9-8,2
TOJIBKO 17151 JIKyHTapcKoro pasjiomMa st S2.

Jlnarna3oHbl pacYE€THBIX MOMEHTHBIX MarHUTyl aHAJIOTMYHbBI MTOJIYYEHHBIM B
Umwmkckom (Mw 8,0-8,3) u Yon-Kemunckom (Mw 7,8-8,0) 3emmueTrpsiceHUsIX
(Abdrakhmatov K. 2016, Kruger F. 2017, Kulikova G. 2015, Arrowsmith R. 2017),
YTO YyKa3blBaeT Ha TO, 4TOo B JIKyHrapckom Aujatray MOTJIA TPOUCXOIUTH
3eMJIETPSICEHUS TAaKOM K€ CUJIbL, Kak U B ceBepHOM TsiHb-11lane, HecmoTps Ha Oosiee
HU3KYIO CKOPOCTh JieopMaliuu.

[TonydeHnHble JaHHBIE MTOKA3bIBAIOT, YTO Ha JICTICHHCKOM pasjioMe, KOTOPbhIH
npoctupaercss ot JlkyHrapckoro Ausaray g0 Kazaxckod miardopmbl  Ha
MPOTSHKEHHOCTU OTpe3Ka IIMHOM 0K0J0 120 kM Ha HanpasieHuu B-3, npousonuin
CUJIbHEWIINE 3eMiIeTpsiceHusi B mpouuioM. [lo oneHkaM Bo3pacTa MOCIEIHUX
MOBEPXHOCTHBIX COOBITHI Ha JIEMCMHCKOM pa3ioMe MOXKHO TPEANOIO0KHUTh, YTO
3/1€Ch MIPOU30LLIO IBAa CUJIBHBIX 3€MJIETPSICEHHUS: TIEpBOE, MO MeHbleh mepe, S000
JIET Ha3aJ B 3aMaJIHOM 4acTH pasiioma, u BTopoe npumepHo 400 jeT Ha3ag Ha Bcel



€ro MPOTSKEHHOCTH. PacyeTsl pa3MepoB 3eMIIETPSCEHUN MO0  Pa3IMYHbIM
AMITUPUYECKUM COOTHOIIECHUSIM YKA3bIBAIOT HA TO, YTO TOCIEAHEE COOBITHE MOTJIIO
MMETh MAaKCUMAJIbHYI0 MarHuTyay ot 7,5 1o 8,2.

Tabauna 4.1 — JIBa cueHapusi 00pa3oBaHusA pa3pbiBa

JIPTL, | CK, Mw | Mw TiyGusa, Mw | CooTHomeHHe
No | Cercrrmm KM M us us3 KM U3 | CKOJIBKEHUS K
CK | AP Mo JUIHHE
s | LPFFTRE | oc 82| 7.9 B 81 | 56105
- - - . J— -5
H52-57) 19.9 | 8.2 15 | gq | 37x10
8.8 | 7.9 7.9 .
s2|s2s7 a8 | - | — | 78| h 45.505xX1§)0_5_
199 | 8.2 8.2 -

LPF — napamempuor paznoma Jlencu uz pabom Komnoéenn [25]; TRE —
yuacmok Bocmounee p. Tenmex;

J[P- onuna paspwvisa; CK- cpeonee cmewenue;

My -ceticmuyeckuu momenm,

Mw = 7.04 + 0.89log (CK), Wells and Coppersmiths (1994).

log (/IP) = -2.943 + 0.681Mw, Thinbaijam et al. (2017)

OTH JaHHBIE TO3BOJISIOT CAENAaTh MPEIONIOKEHHE O TOM, 4TO Jlerncunckoe
3eMIJICTPSICEHUE, BEPOSITHO, SIBIISIETCA TEM COOBITHEM, KOTOPOE YIOMHHAETCA B
karanore MymkeroBa U OpJoBa Kak CaMO€ PaHHEE CWIBHOE 3EMIIETPSICEHHE B
Jxynrapun B 1715 rogy. OmHako ecTh OCHOBaHHWA MOJaraTh, YTO B 3TO BPEMS
MPOU30LUIM JBA Pa3HBIX 3EMIICTPSACEHUSA. B KWTaliCKOM KaTajore CylleCTBYET
uHpopmaruss o 3emiuerpsicenuun 1716 roma ¢ wmaraurygoi 7,5 (Tekecckoe
3eMJIETPSICEHUE), €ro SMUIEHTP HAXOAMTCS CTPOro Ha IOr OT MPENOoJIaraeMoro
Jlenicunckoro 3emiietpsicenus mpuMepHo B 300 kM.

XoTst mo BpeMeHH Tekecckoe 3eMIIETPSICEHHE MPOM30LLIO0 B OJIU3KOM
ucropudyeckoM nepuonae kK JlencuHckomy 3emiierpscenuto (mpumepHo 400 ner
Ha3ajl), MPOCTPAHCTBEHHO 3TO ObUIM pasHbie oyarn. Oba 3emiieTpsiceHus ObLIU
OYEHb CWIBHBIMHU, C MarHUTyJA0¥ Mw=7.,5, HO UX BIHUILEHTPHI PACIOJArajivuch B
pa3HbIX MeCTax.

BaxxHolt 0COOEHHOCTBIO MPOSIBIICHUS CUIIBHBIX 3eMiieTpsiceHril B CeBepHOM
Tanp-lllane u paiione [xyHrapum sBISE€TCS UX NPOCTPAHCTBEHHO-BPEMEHHOE
IPYNIIMPOBAHUE B ONPEACIICHHBIE TEpUOAbl akTUBHOCTU. Hanpumep, B koHne XIX
1 Hayaine XX BEKa B paMKax OJHOM CEWCMOTCHEPUPYIOLIEW 30HBI MPOU3OLIIU
HECKOJIbKO CHJIBHBIX 3€MJICTPSICEHUM, TakuX Kak BepHenckoe, Uunukckoe u YoH
KemuHckoe, aBa W3 KOTOPBIX HWMENIM MarHutyay Oosee 8. Takas ke
3aKOHOMEPHOCTh Ha0II01aeTcs U B pailone J>xyHrapuu.

[IpencraBnensl JaHHBIE O  BPEMEHHOM  PACHPEACICHUM  CHUJIbHBIX
3eMJIeTpACEHU B J[)KyHrapuu, KOTOpbIE YKa3bIBalOT HA YEPEAOBAHHUE IEPUOJIOB
AKTUBHU3ALMU C HAUIMYUEM CWIBHBIX TOJYKOB U IEPUOJOB 3aTUIIbA. B HacTosmee



BpeMsl HAOJIIOAAETCsl CECMUYECKOE 3aTUIIIbE 10 CHIILHEHIIINM 3eMIIETPICEHUSIM B
3TOM PETHUOHE.

Hcnonp3oBanne WHGOPMAMA €3 PaA3IAYHBIX HMCTOYHUKOB ITO3BOJIAJIO
YTOYHUTh MapaMeTpbl HEKOTOPbIX 3emueTpsiceHud B JlxyHrapuu. Hampuwmep,
Manacckoe 3emiierpsicenrie B 1906 rony u asa CusHbCKHX 3emiieTpscerus: B 1944
romy OBUIM TEpPEOICHEHBI, W WX IapaMeTphl OBLIM BHECEHBI B KaTajor
3emuieTpsiceHuid LlenTpanbHol A3uu. DTU JaHHBIE TaKXKe MOMOTJIU Jy4llle TOHSATh
npupony bakaHacckoro 3emuerpsaceHuss 1979 roma. BbIsSIBIEHO CXOICTBO B
MPOSIBJICHUH TJIABHBIX TOMYKOB M a(TEpPIIOKOB Yy 3E€MIIETPSICEHUH B Pa3HBIX
obnactsax Jxynrapuu. HecMoTps Ha ceiicMHuYecKoe 3aTHIIbE MO CUIBbHEHIINM
3eMJICTPSICCHUSM B HACTOSIIECE BPEMS, 3eMIICTPSICEHUS MCHbIIICH MarHUTy a6l (5—06)
BCE €llIe MTPOUCXOIAT KaK Ha Tepputropun Kazaxcrana, Tak u Ha Tepputopun Kurasi.

AHanu3 mokasall, 4ToO BO BCEX CIIydasiX HAOJII0AAt0TCsl CXOAHbIE 0COOEHHOCTH
pa3BUTHS TPOLIECCOB B oOuarax 3€MIICTPSICEHUM, BKJIOYass KOMOWHAIIUIO
KPYTOIQJAOMMNX TUIOCKOCTEN CEBEPO- M IOrO-BOCTOYHOIO MPOCTHPAHUA M HMX
B3aMMHOE BIIUSIHUE Ha XapakTep JABMKEHUN. AQTepliokoBas 1eSITeIbHOCTh TAKXKe
XapaKTEepU3yeTCAd  ONPEACICHHBIMA  3aKOHOMEPHOCTSIMH,  CBSI3AaHHBIMH  C
MIPOCTPAHCTBEHHBIM PACIIPEICIICHUEM 0YaroB NX BOZHUKHOBEHHS.

Cutyanus ¢ CEMICMHUYHOCTBIO B pailoHe J[KyHrapuu B TOCIEIHUE AECATH JIET
BBIZIENIsIETCA cBoell HecTaOmnbHOCTRI0. C 2007 roma HaOMIOHAeTCSd aKTHBHU3ALUS
ciaboil  CEeMCMHYHOCTH, TMPUYEM YBEIUYCHUE KOJUYECTBA 3EMJICTPSICCHUI
OXBAaTbhIBAET pa3HbIC IHEPrEeTUUCCKUE IUANA30HbI COOBITHI, HAUMHAS OT MATHUTY 1Bl
3 u Beime. Tpeng yBenudeHHs 4uciaa COOBITUH C MarHuUTyJIOW 5 H BhIIIE
CBUJIETEIIBCTBYET O POCTE HANPSLKEHHOCTHU B 3TOM PaliOHE.

BbIBO/IbI
OcHOBHBIE BBIBOJIbI U PE3yJIbTaThl MPOBEACHHON pabOThI 3aKIIOUYAIOTCS B
CIIEIYIOLIEM:

1. Ilonmy4yeHHble pe3yJbTaThl UCCIENOBAHUM JEMOHCTPUPYIOT COOOW IICHHBIN
IPUMEP  BO3MOXKHOCTH  BO3HUKHOBEHHUS  3€MIIETPSICEHUSI HA  KPYIIHOM
BHYTPUKOHTUHEHTAJIBHOM  CIBHUTOBOM  pasjioMe. AHamu3 ¢  HaOJIOACHUS
MaJIEOPa3pblBOB M0 KOCMHYECKUM CHHMKAM M TIOJEBBIM  HCCIEAOBAHUSM
YKa3bIBalOT Ha BEPOSITHOE BO3HUKHOBEHNE CUIIBHOIO 3€MIIETPSICEHUS 3a TIOCIEAHUE
4000 meT ¢ MOTEHIUATBLHOM JJIMHOM pa3pbiBa 10 375 KM JUisi KOMOMHHUPOBAHHOTO
JIxyHrapcko-JIENCMHCKOro pa3phiBa.

2.JTO CIIOKHOE 3eMIICTpSICEHHE OBLIO CBSI3aHO C TMOABIKKOW MO JIBYM
OTACJBHBIM Pa3JIOMaM M PACHPEAECICHHBIM PA3JIOMHBIM JBHKEHUEM MEXIY HUMU,
MIpY 3TOM CyMMapHasi MoJBMkKKa JocTuraia ~20 M Ha CEBEPHBIX CErMEHTaX CABUTA
1 6—9 M Ha F0)KHOM CETMEHTE YUCTOTO ciBura. IIpeanonaraemas MarauTyia 3Toro
MajJe03eMIIETPACEHUS BIOJb J[XKyHrapckoro u JIEnCHHCKOTO pa3ioMOB JTOCTUTAET
Mw 8,4, 4rOo CTaBUT €ro B OAWUH pPAI C KPYOHEHIIUMHU HW3BECTHBIMU
BHYTPUKOHTUHEHTAIbHBIMH 3€MJIETPSCEHUSIMMU.

3. [lonyyeHHble HOBBIC JaHHBIE O CEUCMHUYECKOW WCTOPUH TEPPUTOPUH
JI)KyHrapuu, ¢ BRICOKOW JT0JIeH BEpPOSTHOCTH TTOKA3bIBAIOT, uTo B [Ipubanxamnise Ha
JlencuHCKOM pas3nome B MPOLULIOM HMEIM MECTO CUJIbHEMIIWE 3EMIICTPSICEHHS,



MOCJICTHEE M3 KOTOPBIX C MAarHUTyJ0M OKoJIo 8 mpowusonuio npumepHo 400 mer
Hazan. Ilpm »tom, B JIKyHrapum wuMenIM MECTO [Ba PA3IMYHBIX CHUJIIBHBIX
3eMIIeTpsiceHus ¢ MarHUTy 101 7.5-8.2 u 7.5 - Jlencurackoe u Tekecckoe.

4. U3 storo (axrta ciemyeT, 4yTO MPH OIEHKE CEHCMHUYECKON OIMacHOCTU U
PaccMOTPEHUH JIOJITOCPOUYHBIX JehopMaIuii CIeIyeT OXBaThIBATh HCCIEIOBAHUAMU
ropaszzo OOJBIINIA TEPHO]] BPEMEHH, HE OTPAHUYNBASICh JAHHBIMHU TOJBKO IMEpHOIa
WHCTPYMEHTANBbHBIX HaOmoneHuil. [Ipumep JlencuHCKOro pasnoma MOKa3bIBAET,
YTO CTPYKTYpbl B pPETMOHAaX, KOTOPHIE CUMUTAIOTCS CTAOMWJIBHBIMU, MOTYT OBITh
pealbHO CECMHUYECKH OITACHBIMH.

5. ComnocraBieHue pa3inyHbIX MapaMeTpoB HaOO0JIee CUITBbHBIX 3EMJIETPSICEHUI
JIxyHrapuu nociegHero nepuoga Ha tepputopun Kazaxcrana u Ha TEppUTOpUA
Kurass cBumerenbCcTByeT O OOJBIIOM CXOJCTBE B MX MapamMeTpax M CIEHAPHUAX
pa3Butus npoueccoB B oyarax. [lokazaHo, yTo ABa TeKEIUNCKUX 3€MIIETPACCHUS B
Kazaxcrane u bopoxopckoe 3emnerpscenre B Kurtae moaTBepkaarOT BBIBOA 00
€IMHOW CUCTEME HaIPSXKEHUM, IEMCTBYIOUIMX B 3TOM paillOHE.

6. HoBple celicMuyeckue JaHHBIE O CUIIBHBIX 3€MJIETPSICEHUSX 1at0T OCHOBY JIJISt
re0JINHAMUYECKUX MOCTPOCHUM M TEKTOHUYECKUX MHTeprpeTanui B JKyHrapuu,
BBISIBJICHHBIE OYaru CWJIBHEHIIMX 3€MJIETPSICEHUM MOJKHBI OBITh YUYTEHBI IMPHU
pacyeTax KapT CEHCMUYECKOTI0 30HUPOBAHUS HOBOI'O MOKOJICHHUS.
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PE3IOME
aucceprannu MykamoOaeBa AiiibiHa CepukoBuya Ha Temy: «CoBpeMeHHast
CCHCMHUYHOCTH U NnajeocecMoIorusi BOCTOYHOro Tsub-Hlansa u Jskynrapumw»
HA COMCKAHNE YYECHOH CTeNeHH KAHAUAATA re0JI0ro-MUHEePATOri4ecKuX HaAyK
no cneuunajbHocTu 25.00.01 — o01masi U peruoHaJbLHas re0JI0Trus

KiroueBbie ci10Ba: axkTUBHBIM pPa3jioM, 3EMIIETPSICEHHE, CEMCMHYECKas
OMAaCHOCTh, CEHCMHYECKH MOHMTOPUHI, MAarHUTyJa, KaTaJlor 3€MIIETPSICEHUHU,
MEXaHHU3MBbI OYaroB.

O0BbeKTOM HCCICeI0BAHMS SIBIISIIOTCS AKTUBHBIE PA3JIOMbI, ICTOPUYECKAs U
COBPEMEHHAs CEHCMHUYHOCTD J[>)KyHTrapuu.

IIpeamer wuccaeq0BaHUsI: YCJIOBHS BO3HUKHOBEHHMSI W XapaKTEPUCTUKU
KpPYHHBIX KOHTUHEHTAJIBHBIX 3€MJIETPSCEHU BOCTOUHOTO TsHb-I1IaHs, BBISIBICHHBIX
Ha TeppUTOpHUM J>KyHTapuu.

Meab pa0doTbI: TMEpEOlICHKA CEMCMHUYECKOW OMNAaCHOCTH TEPPUTOPUU
JIxyHTapuy Ha OCHOBE JIaHHBIX 00 AKTUBHBIX pa3jioMax.

MeToabl HCC/IEIOBAHMS U aNIIAPaTypa: CEHUCMOJIOTUYECKUA MOHUTOPHHT;
co3gaHue, 00OOUIeHUE, CHUCTEMATHU3alusl, CPABHEHUE M CTATUCTUYECKUM aHaIu3
CEMCMHUYECKHX KaTajloroB; cOop, oOpaboTka m aHanmm3 aaHHbIX J[33 u BIIJIA;
U3MEPEHUS TOPU3OHTAIBHBIX M BEPTUKAIBHBIX CMEIICHUH; MOP(OIOrHdYeCcKuid
aHanu3 W JAaTUPOBKA YETBEPTUYHBIX OTJIOKEHUM; TNPUMEHEHUE COBPEMEHHBIX
MPOrPAMMHBIX CPEACTB JJII MOCTPOCHUS PA3IUYHBIX TEMATUYECKUX KapT; HJIA
MIPOBE/ICHUsI MCCIIEOBAHMS HCIIONb30BaHa cienytomas ammaparypa: BIIJIA DJI
Phantom 4Pro, mpu6op GPS Trimble Spectra SP60.

IHosryyeHHble pe3y/ibTaTbl U UX HOBM3HA. OILICHEH YPOBEHb CEMCMHYECKOU
OMMACHOCTU TJIABHBIX pasznomMoB BocTtouHoro Kazaxcrana (JxyHrapckuit u
JlericuHCKU pa3yioMbl). YBEIWYEH CEHCMOINOTeHIHan J[XKyHrapckoro paszioma u
CBSI3aHHOM C HUM celicMoreHepupytomei 30Hbl. COCTaBIeH YHUDHUITMPOBAHHBIN
KaTaJior 3eMJIETPSICEHHUI TeppuTOpHH [[)KyHrapuu ¢ UCTOpUUECKUX BpeMeH 1o 2023
roJ.

Pexomenpanum mno wucnojb3oBaHulo. HoBble celicMuueckue JaHHBIE O
CUJIBHBIX 3€MJIETPSICEHHSIX JTal0T OCHOBY [JISl T€OJIMHAMUYECKHX IOCTPOCHUN U
TEKTOHUYECKUX MHTepnpeTanuii B JPKyHrapuu, BbISIBJICHHBIE OYard CUJIbHEUIINX
3eMJICTPSICEHUN JOJKHBI OBITh YYTEHBI MNPH pacyeTax KapT CEHCMUUYECKOTO
30HUPOBAHUSI HOBOT'O MTOKOJICHUS.

ObsnacTb npuMeneHnsi. Pe3ynbTaTsl UccienoBaHus OyayT HCHOIBb30BaHbI MPU
CO3JaHAM KapT CEWCMHYECKOrO 30HUPOBAHUS DPA3HOM JETaNbHOCTU. llomydeHHbIe
pe3yJbTaThl TOBJEKYT 3a COOOM pacueThl 3HAYCHUN HWHTEHCUBHOCTH W
MAaKCHUMAJIbHBIX TMHUKOBBIX YCKOPEHMN TPYHTa, KOTOpPHIE HAN0 YYUTHIBATH MpPH

CTPOUTEIILCTBE 31AHUN U COOPYKEHUMU.



MykambaeB AiiaibiH CepukoBudTHH 25.00.01 — skaanbl :kaHA AUMAKTBIK
reoJIOrusi AIMCTUTH 00IOHYA Ie0JI0rusi-MUHEPAJIOTUsl MIIMMACPHUHUH
KAHIMIATHI HJIMMMI JapakachbIH al1yy Y4YH TeMachl «Ubirbim THAHb-
IlanabiH xxaHa ZKyHrapusiHbIH a3bIPKbI CEHCMHUKAIYYJIYTY KaHA
NAJIECEHCMOJIOTUSICHD) ATTYY AMCCEPTANMAIBIK HINMHUH

PE3IOMECH

Herusru ce3aep: akTuBayY kKapaka, )Kep TUTUPOO, CEICMUKAJIBIK KOPKYHYY,
CEHUCMUKAIIBIK MOHMTOPHHI, MarHUTyZAa, Kep TUTHUPOOHYH KaTajory, (hOKaJabIK
MEXaHHU3M/IEP.

N3unaneenyn o0bekTHCHM OOJYyNn AakTUBAYY >Kapakanap, JKyHrapusHbIH
TapbIXbIi J)KaHa 3aMaHOan celcMUKaIyyIyry OOyl caHaiaT caHamar.

N3nianeenyn npeamern: JKyHrapusHbIH aiMarblHa aHBIKTAJITAH YbBITBIII
Tsaup-1llanabiH HUpPU KOHTHUHEHTANJBIK JKEp THUTHPOOIIOPYHYH TMaifa O00ayy
mIapTTapsl )KaHa MYHO3160MeJIepy.

NmruH mMakcatbl: aKkTHBAYY JXapakajlap XOHYHAOIY MaajabIMaTTaplblH
Heru3uHae JKyHrapusiHblH alMAarbIHbIH CEMCMHUKAIBIK KOPKYHYYYH KaWpaJaH
0aanoo.

HN3uigee meroaaopy kaHa anmnaparypa: CEHCMOJOTHSUIBIK MOHUTOPYHT;
CEMCMMKAIIBIK KAaTAJIOTAOPAY KaJIIbUIOO, CHCTEMANAIITBIPYY, CANBIIITHIPYY KaHa
CTaTUCTHUKANBIK Tannoo; KA3 xana YYA maansIMaTTapblH YOTYJITYY, HIITETYY
KaHa TajJ00; TOPU3OHTAINABIK JKaHAa BEPTUKAIIBIK JKbUIBILITAPABl ©J466;
TOPTYHUYJIYK YOKMeJIepy MOP(OIOTUSIIBIK TalJ00 >KaHa MOOHOTYH aHBIKTOO;
3aMaHOan IporpaMMajblK — KapakarTaplbl KOJJIOHYYy MEHEH ap KaHjaal
TEMaTHUKaJIBIK KapTajapabl Kypyy; U3MJ166 KXYPry3yy YUYH TOMOHKY aIaparypa
xosonyay: YYA DJI Phantom 4Pro, mpu6op GPS Trimble Spectra SP60.

M3u166HYH HATBIKAJIAPBI KAHA WIMMHHA KAHBUIBITBI. YBITBIII
KazakcrannpiH Herusru skapakanapblHblH (JKyHrap sxana JlencuH sxapakayiapbl)
CEHCMUKAJIBIK ~ KOPKYHYY JeHr?31au Oaamanrad. JKyHrap ’kapakacbIHbIH
CEHCMOMOTEHLMANIBI  KaHa ara OailJlaHBIITYy celicMoreHepamusi 30HacChl
yoHOUTyJraH. Tapeixeii  MesrwngeH  2023-xpuira  4devimHku — JKyHrapus
aliMaKTapbIHAATHI )K€ TUTHUPOOJIOPIYH OUPIUKTYY KaTalory Ty3YJreH.

Kounonyy 0oronua cynymrap. Kyuryy xep TUTHpeesiop )KOHYHAO KaHbI
CEMCMHKAJIBIK MaanbiMarTap JKyHrapusaarel TreOJUHAMHMKAJIBIK KypysyliTapra
’KaHa TEKTOHUKAJBIK MHTEpHpeTauusiapra Heru3 Oeper, 3H KYUuTyy XKep
TUTUPOOJIOPAYH aHBIKTAITaH OYOKTOpPY KaHbl MYYHJArbl CEMCMHUKAJBIK
30HAJIALITHIPYY KapTaJIapbIH 3CENTOOIO ICKE AJIBIHYYTa TUUUILL.

Koanonyy wuweiipecy. M3unneeHyH  IKbIMBIHTBIKTapbl ap  KaHAau
JNETANyyJyKTarbl ~ CEHCMUKAJIBIK  PAOHIOLITYPYy  KapTajapblH  TY3YYA©
KOJIIOHYJIaT. AJIBIHTaH HaThlibkanap WMapaTTaplblH KaHa KypyJiaMaiapAblH
KypYJIyIIyHa 3CKe ajlyy KepeK OOJTrOH TONMYpPaKTblH MHTEHCHUBAYYJIYT'YHYH *aHa
MaKCUMAJIIYy >KOTOPKY bUIIAMIAHYYCYHYH MAaHWJIEPUHUH KOHYJIT® alnyyra Tyypa

KCIICT.



RESUME
dissertation of Aidyn Serikovich Mukambayev on theme: “Modern
seismicity and paleoseismology of eastern Tien Shan and Dzungaria” on
competition of scientific degree of candidate of geological-mineralogical
sciences on 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, GPS 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.



