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OBIIAA XAPAKTEPUCTUKA PABOTBI

AKTYaJIbHOCTh TeMbl JUcCcepTAllMU. V3ydeHNEe aKTUBHBIX TEKTOHUYECKHUX
MIPOIIECCOB MPEICTABIIICT BAXKHEHIITYIO YacTh (PYHIaMEHTAIBHBIX UCCIIEIOBAHUN B
Haykax o 3emie. M3ydeHue akTUBHBIX pa3iOMOB, KOTOPbIE OTYETIMBO IPOSBIICHBI
B penbede, B CHIy HUX TEOJOTMYECKON MOJIOJOCTH, TO3BOJSET HE TOJBKO
KOJIMYECTBEHHO OXapaKTepU30BaTh MapaMeTphl pa3ioMOB, HO Haubojee MOJHO U
BCECTOPOHHE NPEACTaBUTh OOIIME W YACTHBIE 3aKOHOMEPHOCTH pPacHpeleieHUs
nehopMaIlMOHHBIX CTPYKTYP Pa3HOTO TUIA M PA3HOM CTEMEHH HAIPSKEHHOCTH Ha
noBepxHoctu 3emiin (Tpudonos B. I'., r. Mocksa, CCCP, 1978r.).

Ha tepputopun Kazaxcrana paiion CesepHoro Tsub-1llans u J>xyHrapckoro
Anatay sBISIeTCS OJHUM M3 HamOoJiee celicCMUYecKH aKTUBHBIX. B 3TOM paiione
BBIJICJICHBI 30HBI C MAaKCUMAJIbHO BO3MOXHOM MarHuTya0u Oosee 8, a oxugaemas
celicMuyeckas HWHTEHCUBHOCTh COTpsicCeHHl MokeT pocturath 9-10 OGasmos.
OnHako, Kak TIOKa3bIBAlOT COBPEMEHHBIE JaHHbBIC, OICEHKA CEMCMHUYECKOU
OMMACHOCTUM MO pANy NpHUYMH, ObLIa 3aHWKeHa. Hampumep, coriacHo Kapre
CEMCMHMYECKOTO parioHnpoBaHus 1998 rona, BkinroyeHHON B CTPOUTENBHBIE HOPMBI
u npaBuna PecnyOmuku Kazaxcram (CHulIl PK 2.03-04-2001), B peruone
Bocrounoro Ka3zaxcraHa TEKTOHMYECKHE CTPYKTYpPbl  CEBEPO-BOCTOYHOIO
HaIlpaBJIEHUs HE BBIJIEISUINCH U, COOTBETCTBEHHO, UX CEMiCMUYECKas OMACHOCTh HE
ornieHuBasiach. B 2003 roay Oblia cocTaBieHa CleAyrolas KapTa CEHCMUUYECKOTO
paiionupoBanusi teppuropun Kazaxcrana (CHull PK 2.03-30-2006), roe Takue
CTPYKTYPbI HOSIBUIIUCH (32 UCKIIFOUEHUEM JIETICHHCKOTO pa3iioMa), HO UX OMaCHOCTh
TaKXe HEJOOLICHUBAJIACh.

N3BecTHO, YTO OLIEHKU CEHCMUYECKON OMacHOCTU 0a3UpyIOTCS Ha JeTaIbHBIX
UCCIICIOBAHUSIX OCHOBHBIX AaKTHBHBIX pa3jlOMOB, a TaKX€ COBPEMEHHOU U
MCTOPUYECKOW CEMCMHMYHOCTM peruoHa. IIpuBrekaroTcs Takke JaHHbIE 10
WHCTPYMEHTAJIbHBIM HAOJIOJEHUSAM B M3y4aeMOM pPETHOHE, KOTOPbIE MOMOTaoT
CJIEIUTD 3a TEHJICHUUSAMH Pa3BUTHUSI CEHCMUYECKOTO Mpoliecca.

JUist yay4dnieHus: UMEIOIIMXCS UCTOPUYECKUX KaTallOTOB 3€MIIETPSICEHUN B
LEJSAX MOBBIIIEHUS JOCTOBEPHOCTH OLEHKH CEMCMHYECKOW OaCHOCTH TEPPUTOPUU
JIKyHrapu, a Takke oOecleyeHuss BO3MOXXHOCTU JIy4llle MOHATh HPHUPOAY
HEKOTOPbIX HaOJII0IaeMbIX TE€OJUHAMUYECKUX TMPOSIBICHUI B STOM pPETHOHE,
UCIIOJIb30BaHbl HOBBIE JaHHbIC, MOJYYEHHBbIE B TMOCIEAHHE TOAbl Pa3HbIMU
UCCIIEIOBATENIMU O TMAJIC03EMJIETPSICEHUAX M PE3yJbTarax peJoKalu3aluu
TMIIOLIEHTPOB M3BECTHBIX CHJIBHBIX 3emierpsiceHuil CeBepHoro m BocrodHoro
Tsup-111ans.

HeoOxogumocTh  MpoOBEACHUS  HWCCIENOBAHWWA  TIO  BBIABICHUIO |
KapTHUPOBAHUIO AKTUBHBIX pa3JOMOB SIBJISIETCSA BEChbMa AKTYaJlbHOW B CBSI3H C
IJJaHAaMH OCBOCHUSI TEPPUTOPHUIA, MPEKJE BCETO, B OLICHKE CBSI3aHHOW C HUMU
CEHCMHMYECKON OIMACHOCTH C II€JIbI0 00ECIeUeHUs HOPMAJILHOTO Oecrepe0oitHoro
(GyHKIMOHUPOBaHUS ~ MH(QPACTPYKTYPHBIX  OOBEKTOB U, TIPEXKIE  BCEro,
0e30MacHOCTH JIIOJIEH.

Ces3pb  TeMbl JHCCEPTAIMM €  NPUHOPUTETHBIMH  HAYYHBIMH
HANPABJICHUSIMH, KPYNHBIMM HAYYHBIMHM MNpOrpaMMamM (IPOEKTAMH),
OCHOBHBIMH  HAYYHO-HMCCJIEI0BATEJILCKUMH  padoramMH, MPOBOAMMBIMH



o0pa3oBaTeJbHBIMM M Hay4YHbIMH y4pexaeHusiMM. JluccepraunoHHOE
UCCIICIOBAHUE  BBIIIOJIHEHO B COOTBETCTBMU C  OCHOBHOM  Hay4HO-
uccienoBarenbckon teMon MuctutyTta ceiicmonornn HanmonansHOM Axkanemun
HayKk Keiprenckoir PecnyOmukm  «OrieHKa CEHCMHUYECKON  OMAacHOCTH U
ceificMrueckoro pucka Ha Tepputopun Keipreisckoit Pecy6mukm» (2012-2014rr.)
no pazaeny: «OIlleHKa CEUCMUYECKOW OMacCHOCTH M CEUCMHUYECKOrO0 pHUCKa IO
TEOJIOTUYECKUM JIaHHBIMY»; TPOEKTOM IO CO3JaHUI0 MOJEIN 3EMJIETPSICEHUM
entpanbuoii Azuun (EMCA), sBistomerocs COCTaBHOM YacThiO TJIO0AIBLHOIO
npoekta GEM — «I'nobanbHas monens 3emiuerpsiceHuin» (2011-2014rr.); npoekToM
MHTI] KR2398 «YuuduiupoBanHblii OMOJUIETEHh M OIIEHKA CEHCMHYECKOU
omacHoctn Teppuropun llentpanbnoit Asum» (CASHA-BU) (2018-2023rr.);
npoektamu 1o Co3gaHuio WHOOPMAIMOHHOW OCHOBBI CEHCMOJIOTHYECKON 0a3bl
JTAHHBIX JJI1 COCTABJICHHS: KapT 00IIEro CEeHCMUYECKOT0 30HUPOBAHUS TEPPUTOPUHU
Pecriyommku  Kazaxcran (2014-2016rr.), kapThl OETaIbHOTO CEHCMHUYECKOTO
30HHpoBaHus Tepputopuii Boctounoro Kazaxcrana (2021-2022rr.).

Hean m 3amauyu ucciaegoBanus. OCHOBHOHM I1I€JIbI0 HACTOSIIECH padOThHI
ABJSUIACH TIEPEOLIEHKA CEMCMHUYECKOM ONACHOCTH Teppuropuu BocTouHOU
JIxyHTapuy Ha OCHOBE JIAaHHBIX 00 AKTUBHBIX pa3jioMax.

3axayu uccJie10BaHNUA:

1. cOop maneocelicMonoruyeckoil uHMopmManuu 00 OYaroBbIX 30HAX
CUJIbHEUILINX 3EMJIETPSICEHUM, MMEBIIMX MECTO B 30HE JI)KyHrapckoro
pasjoma ¢ y4eTOM JTaHHBIX O COBPEMEHHOU CENCMUYHOCTH PANOHA;
aHaJIN3 COBPEMEHHOW CEMCMUYHOCTH paliOHA UCCIICIOBAHUS;

OLICHKA CEMCMHUYECKOU OMMACHOCTHU 30HBI JXKYHTapCKOro pasjioMa;
BBISIBJICHUE MOTEHIUAJIBHBIX CEHCMOTEHEPUPYIOIUX CTPYKTYp Ha OCHOBE
MOJIYYEHHBIX TaHHBIX.
Hay4ynasi HOBH3HA OJIYYEHHBIX Pe3yJbTaTOB HCCIICI0BaHUS 3aKIH0YAETCS
B 000CHOBAaHUU HAYYHO-METOAMYECKUX MEp ISl YTOUHEHUS YPOBHS CEMCMUYECKOM
OIMACHOCTH C YYETOM PEe3yJIbTaTOB COBPEMEHHBIX MAIE0CEHCMOIOTHYECKUX padoT.

eBnepsrie i Tepputopun Bocrounoro Ka3zaxcrana onieHeHa celcMUAYecKas
OITACHOCTH TJIaBHEHIINX pa3ioMOB 3Toro peruona (Jxynrapckuit u Jlencuuckuii
Pa3JIOMBl).

¢ Y CTaHOBJIEHO, 4TO J>KYHTapCKHl pa3iioM U COCEHUN C HUM pa3iioM Jlencs,
BO3MOYKHO, «BCTApHIBAIUCh» BMECTE, UYTO NPHUBEIO K HEOOBIYHO BBICOKOMY
OTHONIIEHUIO BEJIMYMH CMEIICHUA K JJIMHE, KOTOPOE paHee MPEArnoarajioch M3
MTOBEPXHOCTHOTO pa3pbiBa Ha pasioMe Jlencel. Pe3ynbraTel MO ONPENEIEHUIO
BO3pacTa yKa3bIBalOT HA TO, YTO CAaMOE IOCJIENHEE 3EMIICTPSACEHHE ISl JIBYX
paznomoB mpousonuio 2000—4000 nmer Hazan. [loTeHuManbHBIE MaKCHUMalbHbIC
MarHuTyJlbl 3eMJIeTpsiCeHUi orleHeHbl, kKak Mw 8.2 u 8.4 COOTBETCTBEHHO MAJis
JI>KyHrapckoro pasjioMa OTAEJIbHO WM B COYETaHUHU € pa3iioMoM Jlencel, 4To ObLI10
Obl OJHMMHM U3 CaMbIX CWIBHBIX W3 MPEANoiaraéMbiX KOHTHHEHTAIBHBIX
3eMJIETPACEHUN.

ellosiyyeHHbIE TaHHBIE MO3BOJISIOT MEPECMOTPETHh OTHOIIEHUE K BOMPOCY O
BO3MO>XHOCTH BO3HUKHOBEHHUSI CHJIBHBIX 3E€MJICTPSCEHUI B PABHUHHBIX YaCTAX
Kazaxcrana. Kak moka3plBalOT HalllM JaHHBIE, B Mpelieslax PaBHUHHOW 4YacTu
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Kazaxcrana, npuneratonux K Tsab-11laHto, MOTyT BO3HUKATh CUIILHBIE COOBITHS C
OYCHb PEIKOM MOBTOPSIEMOCTHIO.  ODTO TaKKE IO3BOJUT YTOYHUTH OIICHKY
CEMCMMYECKON ONAaCHOCTH YKAa3aHHOM TEPPUTOPHH.

IIpakTnyeckasi 3HAYUMOCTBHIIOJYYEHHBIX Pe3yJbTaToOB. Pe3ynbTaThl
WCCJICIOBAHUSI MOTYT OBITh MCTIOJB30BAHBI TIPH OIICHKE CEHCMUYECKON OMAaCHOCTH
tepputopun Bocrtounoro KazaxcraHa.

JKOHOMHUYECKAA 3HAYUMOCTH TOJIYUYCHHBIX PE3YyJIbTATOB 3aKIIOYACTCS B
CHI)KEHMM TOTEHIIMAJIIBHOTO yiiep0a OT pa3pylIUTENbHBIX 3E€MIICTPSICEHUMH,
YUYTEHHBIX TIpU OOHOBJIEHHOW OILICHKE CEHCMHMYECKON oracHocTh. B ciyuae
CHUJIBHBIX CEMCMHUYECKHX COOBITHM (MarHutymoii Mw 7.5-8.4) B paBHUHHBIX
paiionax, npuieraromux kK TsHp-11laHro, MpsMoOl SKOHOMHYECKUM yIIEpO MOXKET
cocTaBysATh 0T 100 MJIH 10 HECKOJIBKUX MUIUIHApA0B gosutapoB CIITA — Bkirouas
paspymienne  xwioro (GoHaa, OOBEKTOB UHEOPACTPYKTYPhI, COLMAIBHBIX
VUPEKICHUM, a TakKe 3aTpaTbl HA BOCCTAHOBUTEIbHBIE padoThl. [IpumeHeHue
pPE3yJIbTATOB OIIEHKU IO3BOJIAET CYIIECTBEHHO COKPATUTh 3TH MOTEPHU 3a CYET
MPOCKTUPOBAHUS ~ CEMCMOCTOMKHUX  OOBEKTOB, TPAMOTHOTO  30HUPOBAHUS
TEPPUTOPHIA.

OcHOBHBIE M0JI02K€HNSI, BBIHOCUMbIE HA 3aIINUTY:

1. OcHoBHbIe pa3noMbl JxyHrapuu (riaBHblil JxyHrapckuu u JlencuHCKuu
pPa3ioOMBbl) TCHEPUPYIOT CHIIBHBIC 3eMJICTPSICEHUS ¢ MarHUTy10i 8.2—8.4;

2. Ycranosneno, yto B [xynrapumn okoisio 400 yier Ha3ajg MMEIU MECTO JiBa
OTZIEJIbHBIX CUJIBHBIX 3emiieTpsiceHus1 — Jlencunckoe u Tekecckoe, ¢ MarHuTyAaMu
7.5-8.2 u 7.5, aT0 ompoBepraer (paxT 0 €AMHCTBEHHOM COOBITHH, KOTOPOE paHee
oTHeceHo Ha TeppuToputo Kokmmanbckoi 30861 FOxxHOTO Tstb-111ans;

3. [Ipu omeHke celicMUYECKON OMacHOCTH HEOOXOJWMO YYUTHIBATH JaHHbBIE,
OXBaTBIBAIOIINE 3HAYUTEIBHO JUIMTENBHBIM MEpPUOJ, YEM HHCTPYMEHTAIbHBIE
HaOJIIOJICHHS], TIOCKOJbKY B CTAaOMJIBHBIX PETHMOHAaX, KaK IOKa3bIBa€T MPUMEP
JlericuHCKOTO paszioma, MOTYT OBITh AaKTHUBHBIE M TIOTEHIMAJIBHO OIACHBIC

CTPYKTYPBI;
4, BoisiBiieH (hakT CXOIHOTO CLIEHApUsl B MPOSBJICHUHU IJIABHBIX TOJYKOB U MX
aTEepIIOKOB Y 3eMJIETPSACEHHI B pa3HbIX obOnactax JkyHrapuu;

S. AHaIN3 CEMCMHUYHOCTM 30HBI pPa3jioMa M CETMEHTalus DJIULEHTPOB

MIO3BOJISAIOT BBIACTUTH HanOo0JIee aKTUBHBIE YYaCTKH.
JInyHbIH BKJAJ COMCKATeJsl COCTOUT B BBINIOJHEHUH BCEX 3TANoB padoT,
BKJIIOY s

— 0030p OTEYECTBEHHBIX MU 3apyOEKHBIX HCTOUYHUKOB JIUTEPATYphl MO TEME
UCCIJIEIOBaHMUS,

— cbop, aHanu3 U 0OpabOTKY CIYTHUKOBBIX JaHHBIX, MMPOBEJIEHUE MOJIEBBIX
paboT B 30Hax JIyHrapckoro u JIEIICMHCKOrO pa3jiOMOB C 3aM€paMH BEIUYUHBI
CMEIIEHUM, 0TOOPOM 00pa31IoB JJIsl ONPEICIICHHS BO3pacTa MOJBIXEK U T. 1.,

— TIOCTPOHUE IUPPOBBIX MOJIETCH Pa3BUTHS IPUPA3TIOMHOTO pebeda B 30HaX
OCHOBHBIX pa3ioMOB JIKyHrapuu M OLEHKa CEMCMHUYECKOH OMacHOCTH 3TOrO
peruoHa;

— pacro3HaBaHUE MPUPOJBl CEUCMUYECKUX HCTOYHHKOB Ha TEPPUTOPUU
Kazaxcrana u npurpannuHbIx paifoHoB Kuras, penokanus ceiicMU4ecKix cOObITHIA



C TMPUMEHEHHEM pPETrHOHAIBbHBIX CKOPOCTHBIX MOjJeNed B MPOrpaMMHOM
obecrieuennu MexayHnaponnoro Ceiicmonornueckoro Ilearpa ISCLOC;

— COCTaBJICHHE YHH(UIUPOBAHHOTO KaTajiora 3eMJIETPACEHUN C HOBBIMU
JAHHBIMH O TMaJIC03EMJICTPSIICCHUSAX, OIMM(PPOBKA M IOCTPOSCHUE PA3THYHBIX
TEeMAaTUYECKUX KapT M rpadUKoOB C NPUMEHEHHEM COBPEMEHHBIX MPOTrPaMMHBIX
cpenctB kak ArcGIS, QGIS, GMT, PyGMT, Python u ap.

Anpobanus  pe3yabTaToB auccepramuu. OCHOBHBIE  TOJIOXEHUS
JUCCEPTAIIMOHHON paboOThl M €€ OTIENbHbIE YacTU ObUIM MPECTABICHBI B BUJIE
JIOKJ1a/I0B Ha KOH(EpEeHIHUSIX U COBEIIAHMSIX: Ha MEXKIyHApOAHOW KOH(EpEeHIINH
«MOHUTOPUHT SIICPHBIX HCHBITAHUA W MX TMOCJIEACTBUI» B MOJACPKKY
MEXIyHapoaHOro JloroBopa o BCEOObHEMITIONIEM 3aMPEUIEHUH SJIEPHBIX UCTIHITAHUN
(AB34N) (Anmatsl, 6-10 aBrycra 2018r.); Ha MexayHapoaHON KoH(depeHIUn
«Crniurakckoe 3emieTpscerre 30 JieT crmycTs: onbIT U nepcnektusbl» (EpeBan, 3-7
nekaobpst 2018r.); Ha ['enepanpHolt accambOiiee EBpornelickoro coro3a Hayk o 3emiie
(EGU2020, 4-8 wmas 2020r., oHJaiH), Ha MEXIYHApOJHON KoH(DepeHInn
«COBpEMEHHBIE METOJBI OLIEHKM CEMCMHUYECKOM OIACHOCTH W IPOTHO3a
3emuteTpsiceHuid aisa Teppuropun Pecryonmmku Kazaxcran» (Anmatel, 16-18 urons
2022r.); Ha MexxayHapoiHou koH(pepeHiuu «Hayka u rexnonorun» (Bena, 2019r.,
2021r., 2023r.); ma X MexnyHapoaHoi KoHpepeHimn «CeMUTaIaTHHCKAN
UCIIBITATeNIbHBIA  MOJMUTOoH: Hacneaue W MEepCHeKTUBBI  Pa3BUTHUS  HAYYHO-
TexHu4yeckoro moteHnuana» (KypuartoB, 12-14 cenrsops 2023r.); nHa XI
Kazaxcrancko-Kuranickom MEXKIYHAPOIHOM CUMITIO3UYME «IIpornos
3eMJICTPACEHUM, OLEHKAa CEMCMHYECKOM OIMACHOCTM M CEMCMHYECKOIO PHUCKA B
[entpanbHoi A3un» (Anmatsl, 26-28 centsops 2023r.).

IHonHoTa OTpamkeHusi pe3yjbTAaTOB auccepranuv B myoOaukanusax. [lo
MaTepuaiaMm JHUCCepTaliu OMyOJIMKOBaHbl 14 HaydyHBIX cTaTed B TMEYATHBIX
m3nanusx, pekomenaoBanHbix B HAK KP, B ToMm unciie B uznarenscrBax, BXOASIIUX
B cuctemy Web of Science, Scopus u PUHII.

Crtpykrypa u 00beM auccepramum. JuccepraimonHas pabora COCTOUT U3
BBCJICHMS, 4YCTHIPEX TJIaB, 3aKJIIOYCHHS W CIOUCKAa JTepaTypbl u3 196
HauMeHoBaHui. OCHOBHOE cojepkaHwe TpenctaBieHo Ha 120 crpanunax,
coiepKut 44 pucyHka u 5 TabJIHII.

OCHOBHOE COAEP)XAHUE PABOTHBI

BBEJIEHME. [IpeacraBiena akTyaabHOCTh TEMBI, CHOPMYITUPOBAHBI IIEJTb U
3alaud  MCCJIEIOBaHUs, OMNpPEACICHbl OCHOBHBIE 3allMINAEMbIE TOJIOKEHUS,
MPUBOJATCS METO/bI UCCIIEIOBAHU, ONpE/Ie/IieHa HayuyHasi HOBU3HA, IPaKTUYECKast
U DKOHOMHUYECKAs IIEHHOCTh padOThl, a TakXKe OTMEUYEHBI JIMYHBIM BKJIAJ
COMCKATesl, MyOauKanuu, anpobanus pe3yabTaToB, KPaTKO U3JIOKEHA CTPYKTypa
JIMCCEepPTaLIUH.

I'TIABA 1. OB30OP JIMTEPATYPbBI. Ilpencrasien kpaTkuii 0030p
u3yueHus:  tepputropuu  JKyHrapckoro  Arnaray, TPUBEICHBI  CUJIbHBIC
semiietpsicenuss Tsaup-lllans u JKyHrapuu, o0COOEHHOCTh KOH(UIypaluud U
MPEICTaBUTENBHOCTD CETEN CEHCMUYECKOI0 MOHUTOPHUHTA.

[TepBbIie reoJIOrH4ecKre UCCIIeI0BaHUs JxyHrapuu HOCHJIH
peKorHocuMpoBoYHbIA XapakTtep. K ux uncimy ornocarcs padorsl A.M. Illepuka (T.



Cankrt-IlerepOypr, Poccus, 1840), B. Bnanramu (r. Cankrt-IlerepOypr, Poccus,
1853), U.B.MymiketoBa (r. Cankt-IleTtepOypr, Poccus, 1886), I./]. PomanoBckoro
(r. Canxkt-IletepOypr, Poccus, 1878), P. 3akpskeBckoro (r. Omck, Poccus, 1893), B.
A. O6pyuesa (r. Jlenunrpan, CCCP, 1940) u ap., B KOTOPbIX OTMEYEHBI 0OIIHE
KOHTYPBI F€0JIOTUYECKHUX Pa3pe30B U TEKTOHUKHU.

B 1906 rony A.K. Maiictep cocTaBui IEPBYIO T'€OJIOTMYECKYIO KapTy, B 1916
rony mnox pykoBoactBoM H.I. KaccnHa nDpou3BOAWINCH TEOJIOTUYECKHE U
TUAPOJIOTUYECKUE UCCIIEIOBAaHUS U COCTaBJIEHA I'e0JOTMYecKas KapTa maciirada
1:420000. B teuenue psga ner (1933-1938rr.) B JI)xyHrapckom Aaray OOJBITYIO
reojioruyeckyto pabory mpooaun M. M. IOauueB, KOTOphIMi Ha OCHOBaHUU
JUYHBIX HAOMIOAEHUN U padOT JAPYruX aBTOPOB COCTABHII T'€OJIOTHYECKYIO KapTy
mactitaba 1:1000000 u Hantucan moHorpaduto «Jxynrapckuii Anaray» (r.Mocksa,
r. Jlenunrpaa, CCCP, 1940), rae netajqibHO OCBEMIAtOTCS cTpaturpadus, TEKTOHUKA
Y TI0JIE3HBIE UCKOIIAaEMBbIE.

Tepputopust [yHrapckoro Amjaray u3yyajlach MHOTHMH BBIIAIOIIMMUCS
uccneaoBaressiMu, TakumMu kak Ceapudenckas 3. A. (r.Jleaunrpan, CCCP, 1952r.),
Boritosuu B. C. (r. Mocksa, CCCP, 1969), Kypatokos K. B. (r. Mocksa, CCCP,
1953), Ilamunkuii B. B. (r.Anma-ATta, Ka3CCP, 1957), AdonnyeB H.A. (r.Anmma-
Ata, Ka3CCP, 1960), Juacuko-Kucmuupina JI. K. (r.Aama-Ata, Ka3CCP, 1966,
r.Anmmatel, Kazaxcran, 2006), HosukoB M.C. (r. HoBocubupck, Poccus, 2014).
b1 BBISICHEHBI OCHOBHBIE 0COOEHHOCTH T€OMOP(}OIOTHU 1 HOBEUIIIEH TEKTOHUKHU
yKa3aHHOTO PEeTHOHa, pa3paboTaHbl U COCTABIICHBI MECTHBIE CXEMbI CTpaTUrpaduu
MaJi€OreH-HEOT€HOBBIX U YETBEPTUUYHBIX OTJIOXKEHUH, BBISIBIIEHBI OCHOBHBIE 3Tallbl
pa3BuTHs penbeda u T. 1.

3a moclieHUE JIBa CTOJIETHS B Iipejaenax U BOKpyr TsHb-Ilans npowusoren
P pa3pyLIUMTENbHBIX 3€MIJIETPSICEHUN, K KOTOPBIM OTHOCSITCA. 3€MJIETPSICEHUE
Hunxkn 1812 toma ¢ Mw8.0, 3emnerpscenune 1906 roma Manac Mw7.7,
npuieraromux Kk bopoxopo-Ilanto B BocTounbix yacTsax Tsub-lans (cMm. puc. 1.1,
a). CeBepHast okpauHa Tsanb-I11ans, Bkitouast 006y1acTu, 01u3Kkue K ropojaam burikex
U AnMaTbl, ObUIM TOJABEPXKEHBI PSAY CHIBHBIX 3EMJICTPSCEHUM, HayuHas C
benoBoackoro 1885 roga (Mw 6.9) ¢ sniuiieHTpalIbHOM 30HOM K 3anaay oT buikeka,
a 3ateM Beprenckoro 1887 roma (Mw 7.3), koTOpoe HaHecIO yiiepO U MPUBEIIO K
OOLIMPHBIM OMOJI3HAM K 3amany ot r. Anmatel, Ynnmukckoro 1889 roga (Mw 8.0-
8.3) u Kemunckoe 1911 roga (Mw 8.0). B 3anaanoit yactu Tsup-1lans B 1946 rony
npousonuio Yatkanseckoe (Mw 7.6) u Cyycambipckoe 3emmerpsicenus (1992 r. Mw
7.2).

B oxpectHOoCcTAX JlKyHrapckoro Anatay OTHOCHUTEIBHO Mall0 KPYIHBIX
UHCTPYMEHTAIILHO 3apEerMCTPUPOBAHHBIX 3eMIleTpsiceHuit (cM. puc. 1.1, @), HO Bce
)K€ HMMEIOTCS MHOTOYHUCIIEHHBIE CBUETEIbCTBA 3HAUMUTENIBHBIX pa3pbIBOB Ha
MTOBEPXHOCTH B JOUCTOPUYECKOM IMPONUIOM, B TOM uHcie |20-KuaoMeTpOBbIi
MTOBEPXHOCTHBIN pa3pbIB cO cMenieHneM ~ 8-14 m Brosp JlencuHckoro pasiaoma u
70-KMJIOMETPOBBIN MOBEPXHOCTHBIN pa3phiB CO cMelleHHeM 8 M B paiioHe Tekec
(cMm. puc. 1.1, a), o6a ObLIM MPEIOKEHBI B KAUECTBE MOTEHIIMAIBHBIX HCTOYHUKOB
CUJIBHOTO 3emJjeTrpsiceHusd B 1716 roxy.
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Pucynok 1.1. Tonorpagus, akTuBHbIE Pa3J10Mbl, 0TAeIbHbIE HCTOPUYECKHUE
3emiieTpsiceHus1 Tsaup-lllans u Jxxynrapuu u Bekropsl ckopoctu GPS: (a)
mexanuzmvl oyazoe semaempscenuil ¢ MW >5; nponymeposannvle kpachule
KPYIHCKU - SNUYEHMPbL pa3pyuiumenvbHulx 3emaempsacenuti: 1) Yamkanvckoe
1946¢., 2) Cyycamvipckoe 1992 2., 3) benosoockoe 1885 2., 4) Bepnenckoe 1887 2.,
5) Yon-Kemunckoe 1911 2., 6) Yunukckoe 1889 2., 7) Hunxku 1812 2. 8) Manacckoe
1906 2.; (b) kpacrwvie nunuu - uccredosanmvie pa3pvieHvie HAPYUICHUS
nogepxrnocmu. Touku X u Y aensaiomcs epanuyamu 01s mpex 0CHOBHbIX YUACMKO8
(Cesepo-3anadnulil, UeHmMpaibHblL U 1020-60CMOYnbllL). OX6am CnyMHUKOBbLIX
cHumxog Pléiades, ucnonvsyemulix 6 Haulem uccie0o8aHuu, NPOCMupaemcs om
mouxu X 0o Z. I'onybwie - 2opooa,;, KTF- Kapamayckuii paznom, DHF-)Kanativip-
Havmanckuu pasnom, AKF- Axkmaccxuu paznom, DZF - J{xcyneapckuii pasiom,
TFF': Tanaco-®epeanckuti pasiom.

[To nmamabiMm GPS waGmiopenwn 3anaguwnii  Tsubp-lllans wucnbIThIBacT
COKpAIllCHHUE 3€MHOM KOPBI CO CKOPOCThIO 15—22 MM B roji, 4TO B JBa pa3a MEHbIIIE
oOmeid CKOPOCTH YKOPOYCHHS BCIEIACTBHE CTOJKHOBeHHS WMHauiicko wu
EBpazuiickoil minT. 9Ta CKOPOCTh YKOPOUYEHUSI YMEHBIIAETCS Ha BOCTOKE, B TO
BpeMs Kak [MapajuieTbHOE JICBOCTOPOHHEE  CIIBUTAHUE  YBEIUYMBACTCH.
MepuanoHnansHOE COKpaleHue 00yCIOBIEHO aKTUBHBIMU B30pOCaMU MIMPOTHOTO
NpPOCTUpaHUs KaK Ha OKpawmHaX, TaK M BHYTpU oporeHa. KpymHbie mpaBbie
CIBUTOBBIE pA3JIOMbI, Takue Kak Tanac-Depranckui U [[)KyHrapCcKun, TakKe MOT'YT
CIIOCOOCTBOBATh YKOPOYEHHUIO 3a CUET BpallEHUsI OJIOKOB BOKPYT BEPTHKAJILHOM



ocu. B JDxyHrapckomM Ajiatay M K CEBEpPY OT TOPHBIX PalOHOB YKOPOUECHHUE
COCTaBJISICT MPUOIU3UTEIHHO 1—3 MM B TOJ1 ¥ 2 MM B TOJ] COOTBETCTBEHHO.

Opno#t u3 mpuMmedarenbHbIX ocobOenHocterd FOxunoro, KOro-Boctounoro
Kazaxcrana (Tsaup-Ilanp u [KyHrapckuid Auartay), SBIS€TCA HaJIMYUE CEPUU
HOBEHMIIIMX pPa3IOMOB, KOTOpbIE HAYMHAIOTCS OT OPOrCHHYECKON o0nactu u
INPOTATMBAIOTCS B CEBEPO-3allaIHOM HANpaBJICHWH, BcrapbiBas Teno Kazaxckoi
mwiatrpopmel  (Bocrouno wu  3amagHo-/lxynrapckue, JKamamp-Haiimanckwit,
Kaparayckwuii pasnomsl (Boittouu, CyBopos, Kypckees) (cm. puc. 1.1, a). Onnako,
HECMOTpPsI Ha JOCTaTOYHO XOpPOIIYI0 BBIPAKEHHOCTb YKA3aHHBIX pa3IOMOB B
penbede, umMeeTcs: BecbMa Majo J0Ka3aTeNbCTB TOIO, YTO 3TU Pa3jioMbl ObUIH
aKTHBHBI B TCYCHHUE NTO3JHETO IICHCTOLICHA-TOJIOLIEHA U €111€ MEHBIIIE CBUIETENBCTB
TOTO, YTO B IpEAENax 3TUX Pa3jIOMOB IPOUCXOAWIA CUJIbHBIE 3EMIETPSCECHHUS.
VIMEHHO 1O3TOMY OLEHKA CEHCMHUYECKON OMACHOCTH 3THUX Pa3pbIBHBIX CTPYKTYP
YacTO 3aHMKEHA, a HEKOTOPbIE M3 TAaKUX pPa3jJOMOB BOOOIE HE YYTEHbI NpHU
IMOJOOHBIX UCCIIEIOBAHUSIX.

Ha pucynke 1.2 mpexacraBieHa KapTa pacloJIOKEHHUS COBPEMEHHBIX
ceiicMuuecknx CTaHmuii cetu HWHCTUTyTa TEeO(U3UYECKUX HCCIEAOBAHUN
HammonansHoro sinepuoro uenrpa PecnyOmuku Kazaxcran (MU' HALL PK) u
HaunonanbHOrO  Hay4yHOro  ILIEHTpAa  CEMCMOJIOTMYECKHX  HaOJMIOJEHUH U
UcceNoBaHUM MUHHUCTEpCTBA MO YpEe3BBIYAMHBIM CUTyalusM PecrnyOnnku
Kazaxcrtan (HHIICHU MYC PK). B Hacrosiiiiee BpeMs B pailoHe HCCIIEIOBAaHUS
(oxyHrapus) yHKIIMOHUPYIOT miecTh cericMuueckux cranuuii HHIICHU MYC PK
u nBe cranuuu MI' HALL PK.

. 50 55 60
-

65 70 75 80 85

55 55

45 45

50 55 60 65 70 75 80 85

Pucynok 1.2. Kapra pacnoJsoxenus ceiicmuueckux cranuuii ceru HHIICHU
MUC PK u HAIL PK: 1 - mpexxomnounemuwie cmanyuu cemu HAL] PK; 2 -
ceticmuueckue epynnol cemu HAL] PK; 3- mpexkxomnonnemuvie cmanyuu
HHIJCHU MYC PK; 4- epanuya paiiona ucciedosanus «/[ocyneapusy .



Ocob6ennocteio cetu UT'M HALL PK sBisercs To, 4TO 0OHA B OCHOBHOM
COCTOUT U3 CEHCMHUYECKHMX TpYII pa3nuyHod koHurypauuu. Ha pucynke 1.3
IIPEICTaBICHa KOHPUTypalusl ceicMUYecKor rpynnbl Makanuu, coctosuiel u3 9
aneMeHTOB. CelicCMUYeCKUEe TPYMIbl OTIUYAKOTCS HAWIYYIIHMH YCJIOBHSIMH JUIS
pErucTpauuy CEUCMUYECKUX CUTHAJIOB CpPEIM BCEX KAa3axXxCTAHCKUX CTaHINM,
XapaKkTepU3yIOIMMHUCS HU3KAM YPOBHEM CEMCMHUYECKMX IIyMOB B panOHE
pacnosioxkeHusi. CelicMUYecKHe TPYNNbl HMMEIOT HECKOJBKO  Ba)KHEHIIMX
MPEUMYLIECTB IO CPABHEHUIO C TPEXKOMIIOHEHTHBIMU CTAHIUSAMH. JlaHHBIE TPYyNIIbI
MOTYT OBITh HCHOJB30BAHBI JUISl YBEJIMYEHUS OTHOIICHHS CUTHA/IIYM, YTO
oOJneryaer BbIJCJICHHE CHUTHala Ha (oHe momex. ['pynmbl Takke IMO3BOJIAIOT
NOJIyYUTh Oo0Jiee TOYHBIE OIEHKU a3uMyTa MPUXO0Ja U KaXylIeWcs CKOPOCTH
CEHCMUYECKUX CHUTHAJIOB. JTa HH(OpMAIUsi TMOMOTaeT YBEIMYUTh TOYHOCTD
JIOKAIIMA UCTOYHUKOB CECMUYECKUX CUTHAJIOB.

B HacTosiiee BpeMs ceTh CEMCMUUYECKUX CTAaHIMNA 00eCreYrMBaeT ypPOBEHb
IIPEACTABUTEIBHON PETUCTPALN 3EMIIETPSICEHUM I SHEPreTHYECKUX KiaccoB K
> 7.5 Ha Bceit Teppuropun Ceeproro Tsaub-Illans u FOxuoit [xyarapuu, K> 6.0
- B IEHTpaibHOU YacTu xpebtoB 3ammmiickuii m Kynreir Anaray u K> 8.0 - Ha
Tepputopun rOro-socroka Kaszaxcrana. Jlns Bcet tepputopum Kazaxcrana
oOecrieueHa NPE/ICTaBUTEIIbHAS PETHCTPALIHS 3emieTpsicenuit ¢ Kmin=8.6.

MK31
MKO5

-
MKO09 MKO6

A Cesep (km)
N

MKo4
.
MKO01 MKO02

-
MKO03

MKO1
©
MKO01

-1 0 1 2 3

A Bocrok (km)

Pucynok 1.3. Konpurypauus ceiicMmuyeckoi rpynnsl MakaHum.
I''TABA 2. METOAOJIOI'UA U METOABbI HCCIEJOBAHUSA
O0beKTOM HCCIeI0BAHMS SIBIISIFOTCSI AKTUBHBIE PA3JIOMbl, HCTOPHYECKAs U

COBPEMEHHAS CEUCMUYHOCTH J[)KyHTapuu.

IIpenmer wmcciienoBaHMsI: YCIOBUSI BO3HUKHOBEHHMS M XAPAKTEPUCTHKHU
KPYIHBIX KOHTUHEHTAIbHBIX 3eMJIETPSICEHUI BOCTOUHOro TsHb-11IaHs, BBIABIEHHBIX
Ha Teppuropun [[XyHrapuu.

Onucanbl karanmoru 3emuieTpsceHuid LleHTpanbHOM A3suM, NPOU3BEACH
IIPOCTPAHCTBEHHO-BPEMEHHOM aHalIu3 M cerMeHTanus JKyHrapckoro pasioma.



PaccMoTpeHbl MeXxaHU3Mbl OYaroB 3EMIIETPACEHMM palloHa HCCIeAOBaHUS IO
JAHHBIM PETHOHAIBHBIX W TI00anbHBIX LleHTpoB manHBIX. OmNHCaHBI MOJIEBBIC U
71a00paTOPHBIE METOABI UCCIIEIOBAHUS TTAJICO3EMIICTPSCEHUN U JaTUPOBKH.

JInst aHaM3a CEMCMUYHOCTH PaiOHA UCCIEA0BAHUS UCTIOJIb30BaHbI KATaJIOTH
3emyeTpsiceHuid lleHTpanbHON A3uM, CO3JaHHBIE B paMKaxX BbBIIIOJTHEHUS
CIICIYIONUX MEXIYHAPOJHBIX MPOEKTOB: «OIIEHKa CEWCMHYECKOTO pPHCKa B
HentpansHoii  Asum» CASRI  2006-2009rr., «Mogenb 3eMIeTpsICeHUNd B
Lentpanbuoii Azum» EMCA 2009-2014rr., «O1ieHka ceicMUIeCcKOi OMacHOCTH B
entpanbHoii A3zun u yaudukanus Orosereneiny CASHA-BU 2018-2023rr. Ha
pucynke 2.1 mnpuBeneHa o030pHas KapTa OSIOUIEHTPOB 3E€MIICTPSICEHUN C
Marautyaoit Mw>4, someamux B karaior CASHA-BU.

NHcTpyMeHTallbHAST perucTpanus 3eMJeTpsiCeHuil Tepputopun JKyHrapuu
oeper cBoe Havyaso ¢ 1940 romos. [lo Mepe yBenmudyeHHUs KOJIWYECTBA CTAHIIMM
(1980-2000 rr.) MEHsIIICS YPOBEHB MPEICTABUTEILHON PETUCTPAITUH CEHCMUYIESCKIX
coObITH. OCOOEHHO pE3KOe YBEIMYCHUE KOIMYECTBA CEUCMHYECKUX COOBITUN U
YMEHBUIEHUE YPOBHS MHHUMAaIbHOW MarHuTyabl HaOmogaercs ¢ 2002 roma (cm.
puc. 2.2) - 3TO CBS3aHO C CO3JaHHEM CIICHHAIBHOW CETH CEHCMHUYECKOTro
mouuTopuara MWI'M  HALL PK w HavamoM co3gaHust perMOHAIBHOIO
ceiicmonoruueckoro Oroserens B [lentpe ganubix MI'M HAL PK.
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Pucynok 2.1. Kapra snuunenTpoB 3emierpsicennii LleHTpaabHoii A3uu nmo
nanabiM katajora CASHA-BU (c ucropuuecknx Bpemen mo 2017r. Mw >4).

Ha pucynke 2.3. mpuBeneHa KapTa aKTUBHBIX pPa3IOMOB M AIHIICHTPOB
3emuieTpsicenuit Jxynrapuu ¢ M> 4 no nanueim katasnora EMCA (¢ apeBHeimmx
BpeMeH 1o 2009 r.), ITPUXOBKOM BhIJIeSIeHa 30Ha MIMPUHOU 50 KM BIOJIb ITaBHOTO
JIKyHrapckoro pasioma, JJii KOTOpOH MpOBEJEH JAETabHbIN aHaIKu3a MO JaHHBIM
kataniora CASHA-BU (cwm. puc. 2.4). Ha ocHOBE U3MEHEHUS a3UMYTa IIPOCTUPAHUS




MPOM3BECHA CETMEHTAIMA Pa3jioMa U JIJIsl KaXKJI0T0 CerMeHTa MOCTPOCHbI rpaduku
NOBTOpAEMOCTU (CcM. puc. 2.5). B mHCTpyMeHTambHBI mepuox B cermeHte D
MIPOUCXOIWIIA CaMbI€ CHJIBHBIE 3€MJICTPSICEHUS, M KOJMYECTBO 3EMJICTPSICCHUI B
HEM OOJIbIIIe, YEM B OCTAJIBHBIX (CM. pHC. 2.5). DTO MOXKET CBUIECTEIHLCBOBATh, YTO
B HACTOsAIIEE BpeMs JaHHBIH cerMeHT JIKyHTrapcKoro pas3jioMa HaxXOJHWTCS B
aktuBHOU (paze. [To manueim HHIICHU u UT'U HALL PK 3emnerpsicenus, ogaru
KOTOPBIX TPUYpOYeHBl K KazaxcTaHCKOMY CErMeHTy TJIaBHOTO JI)KyHrapckoro
pasiioma B pailloHe 03. AJIaKoJib, UMEIOT CIIBUTOBBIN XapaKTep MOJABUKEK 110 00eUM
HONAJIBHBIM  IIOCKOCTSIM.  OcCH  HampshKEHUM  CKaTUS W PACTSKEHUS
OJIM3TOPU30HTAIBHBl €  OJU3MEPUIUOHAIBHOW  OpUEHTallMed  CxKaThs |
OMm3IIUpoTHOM — pacTsokeHus. [lomaBisromiee OOJIBIIMHCTBO 3€MIICTPSICEHUMN
UMEIOT OJIHY M3 IUIOCKOCTEH CEeBEpO-3alaJHOr0 MPOCTUPAHUS, IO KOTOPOU
MIPOUCXOJIUIT CIBUT, JTMOO CABUT ¢ HEOONBIIION COPOCOBOM KOMITOHEHTOM (CM. PHC.
2.6, a). [lo mamaeiMm GCMT B BocTOYHOW wYacTu J[)KyHrapckoro pasioma
npeodIagaeT 6JIM3TOPH30HTATBHOS CYOMEPUINOHATBLHOE CKATHE W THIT TTOIBIKEK
B30poC, B30poco-caBur (cM. puc. 2.6 0).
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Pucynok 2.2. I'padux nosiHothl katasiora semierpsicennii CASHA-BU nas
Teppuropun JKyHrapum.
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Pucynok 2.3. Kapra 3nuueHTpoB 3emuerpsicennii ¢ MW> 4 (katamora EMCA)
U AKTMBHBIX Pa3jioMoB J’KyHrapuu.
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Pucynok 2.4. Kapra 3nuneHTpoB 3emiierpsicennii ¢ K> 5 (1940-2022rr.)

paﬁona rJIABHOI'O I[mynrapcxoro pasjioma.
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Pucynok 2.5. I'padux noBTopsieMocTH 3eMJIeTPsICeHUIl pailoHa IJIaBHOTO
Jskynrapckoro pazioma. Cermentsl A, B, C, D 3a 2002-2022rr.
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Pucynok 2.6. Kapra mexanusmoB ouaroB 3emJjerpsicenuii /[zkynrapo-Cesepo-



Tsaunb-lllanbckoro peruona (a) no gJanabiM kKatagaoros HHIICHHU u UT'H, (0)
no xaHHbIM kaTajora GCMT.

Obpabomka uzobpaxcenui u cOop OaHHbIX Ha Mecmax. JlaHHBIE TIO
JTUCTAHIIMOHHOMY 30HAMpoBaHuI0 3emin (/133) oObenMHEHBI C MOJEBBIMU
U3MEPCHUSIMH Pa3phIBOB TMOBEPXHOCTU. lCMONBb30BaHBI CHUMKH W3 OTKPBITBIX
UCTOYHHUKOB, Takux kak Google Earth u Bing, a Takke KkoMMepUYeCKHe ONTUYECKHUE
CIyTHUKOBbIE TaHHbIE Pléiades.

Jiist ananuza penbeda MeCTHOCTH UCIOJIb30BaHa g poBas MoJieb pelibeda
(LIMP) High Mountain Asia (HMA) ¢ paspemienuem 8 M, npeaocTaBiieHHas
HannonanbHbIM yIpaBiI€HUEM IO a3pPOHABTHKE W UCCIIEIOBAHUIO KOCMUYECKOTO
npoctparctBa (NASA). Drta IIMP ucnosip3oBaHa BIEpBbIC JJIS HCCICIOBAHUS
MOBEPXHOCTHBIX Pa3pbIBOB BAOJb pa3ioMa JIemncsl.

[Tonyuyena LIMP merpoBoro pazpelieHusi Ha OCHOBE CITyTHUKOBBIX CHUMKOB
Stereo Pléiades Bmonp JlKyHrapckoro pasimomMa. Takxke coctaBieH [IMP c¢
JEIUMETPOBBIM Pa3peIIeHNEeM KITIOYEBBIX YYacTKOB Ha OCHOBE (hoTorpaduid,
CICIIAaHHBIX B TIOJIEBBIX YCIOBHSX C IIOMOIIBIO OCCHUJIOTHBIX JICTATCIBHBIX
anmapartoB (BITJIA).

Uszmepenue cmewjenuti pasaensyioch Ha TPU KATETOPUHM IO KayeCTBY
(BBICOKOE, Cpe/lHee ¥ HU3KOE) Ha OCHOBE M3BIIINCTOCTH U pe3kocTu pycen. Kaxmnoe
U3MEpeHHE OBLIO JOTIOJHUTEIHHO BKIIOUYEHO B WHIWBUAYAIBHYIO (DYHKITHIO
wiotHocTH BeposaTtHocTu (PDF), oroOpaxaemyio B BUIE TpEyrojbHUKA C
buKcupoBaHHOHN TUIOMAALI0 (CM. pUC. 2.7), U CIOXKCHHYIO U (OPMHUPOBAHHUS
KyMYJSITHBHOM (YHKIMU pacrnpenesieHus: BepositHocTer cmerienust (COPD),
KOTOpasi MOKET OBITh HCIIOJb30BaHA IS OIPEACIICHUS TUKOB B HM3MEPCHHBIX
3HAUYCHUSX CMelleHusi. Bcero Bo BpeMs ucCcieoBaHUS ObUIO u3MepeHo 260
JaTepaIbHO CMENIEHHBIX pycel, BKIoYas 179 pycen BIOAb HOKHOM 4YacTh
JIKYHTapCcKOTO pasjioMa, TJ€ TOJBIKKH TPEUMYIIECTBEHHO TPABOCTOPOHHS.
[lpopmwmm  ycTymoB  WM3MEpPEHBI B TOJIEBBIX  YCJIOBHSX  METOJIOM
nuddepentmpoannoit GPS cwemku (dGPS), nmu6o wusBnekanucs u3z LIMP ¢
ucroyib30BaHueM uHcTpyMenTta Terrain Profile B mporpamme QGIS no npodussim
nuHo# 100200 M, OpUEeHTHPOBAHHBIMU NIEPIIEHIUKYJIIPHO YCTYyMaM.

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

Rl e i e s
rpadvua  rpansvua

ukcupoBaHHas
obnactb

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

BHYT.

rpaHuua BHew.

rpaHuua

npean. “TTgTTT

AF = Makc
BE =npean.
CD =muH.

R e o e e

0 BEPOATHOCTL
Pucynoxk 2.7. U3mepeHnune 00KOBOro CMeLeHHUs 10 PyCJIaM BOJIOTOKOB C
HCMO0JIb30BAHMEM CIIYTHHKOBBIX M300paeHuil. (a) u unnocmpayus moao, KaKk




Kaxjcooe uzmepeHue omoopaj;caemcs 8 suoe mpey2oabHuKa 0Jisi 0eMOHCMpayuu
e2o Qynukyuu niomuocmu gepossmuocmu (b).

Jamuposxa uemeepmuuHbIX OmMIONCEHUU TIPOU3BENEHA C TOMOIIBIO
paiuoOyIJIepOTHOTO  aHalM3a  pakylleK  OpIOXOHOTMX  MOJUIIOCKOB U
MOCTUH(PPAKPACHOTO CTUMYJIMPOBAHHOIO JIOMHHECIIEHTHOro aHamm3a (post-IR
IRSL) otmenpHBIX 3epeH K-momeBoro mimara u3 OTJIOXKEHUU (B Jaboparopuu
Yuusepcurera Uledduna, cm. tab. 2.1).

Tadauma 2.1 — Pe3yabTarbhl paguoyrjiepoaHoro M uHGpakKpacHo-
CTHMY/THPOBAHHOTO JIIOMHHECHEHTHOTO (IRSL) naTupoBanmus.

Bo3pact 1o paguoyriepogHoMy METOAY

OO0pazmer IIyHKT B.JI. | CIII. | Marepnan | Bo3spact (kan. et
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

Bo3pacT no JIIOMHUHECIIEHTHOMY METOTY |

OO0pa3ms! §%:19) B.J. | C.IIL ['my6una Mom. | Bospact
(M) JTO3EI (ka)
(Tp/xr)
DZH]1 Cerment 3 (81.660 |45.751 0.65 391+ 17.0 £
rpabeH 0.24 1.1

Mopgonocuueckoe oamuposanue ycmynog WCHOIB30BAHO I OICHKU
Bo3pacTa ux ¢opmupoBanus. [I[pyHIMI 3TOr0 METO1a, PACCMOTPEHHBIN XIHKCOM,
MOKET OBITh TPUMEHEH TOJIKO K yCTyIaM, 00pa30BaBUIUMCS IPU OJTHOM COOBITHUU
¥ OCHOBaH Ha TUIIOTE3€ O TOM, YTO YCTYI ACTPAAUPYET C TEYCHUEM BPEMEHH TI0]T
JIEUCTBUEM TIJIOCKOCTHOTO CMbIBa. MICXOs M3 3TOr0 MPEANnooKeHUs, BHIYUCIICH
kod(puipent cmbiBa (kodpduuuent auddysuu) (KT), BHIPAKEHHBIH B M2 MO
poHIII0 yCTYyIIa, MOMEPEYHOMY K IPOCTUPAHUIO YCTyTA U MPUJIETAIOIINX K HEMY
MOBEPXHOCTEH KOHYCOB BBIHOCA JJIsl KaXA0ro pasiioMma. Mcrnosib30BaHO 3HAUEHUE
cmbiBa 4.19+0.65 Mz/kyr, 10 OLICHKE M3 OJIM3/IEKAILET0 U KIIMMAaTUYECKH ITOX0KETO
paitona bopoxopo-Illansi, 4ToOBI paccuuTaTh, KaK JI0JIT0 YCTYII pa3MbIiBaics. MoryT
MIPOWUTH COTHH JIET, TPEXKJIC YeM YCTYT MEePEHACT K CTaIMU TUIOCKOCTHOTO CMBIBA OT
WHBIX TIPOIECCOB JIETpaiallii, TAKMX KaK OCeTaHKue U 0OpyIieHre. B Havane cragun
IJIOCKOCTHOTO CMbIBA HAYaJIbHBIH YTroJl ycTyma (Yrojl €CTECTBEHHOTO OTKOCA)
npuHUMaeTcs paBHbIM 30°—-35°. B HacTosieit paboTe ycTaHOBJICH HaYaIbHBINA YTOJT
35° u peann3zoBaHo MOPGOIOTHYSCKOE JATUPOBAHUE ISl BEPOSTHBIX» OJUHOYHBIX
YCTYTOB, KOTOpPHIE TIOKa3bIBAIOT OTCYTCTBHE TMEPETHOOB Ha YCTynmax WU
MIPUJICTAIONINX TIOBEPXHOCTEH KOHYCOB BBIHOCA, KOTOPOE MOTYT OBITh PE3yJIbTaTOM
Oonee paHHUX COOBITHI, MPUBEINX K (DOPMUPOBAHHUIO YCTYIOB. DTOT METOJ
IPUMEHEH TOJIbKO K mpoduisam u3 uzmepenuit dGPS unu u3z LIMP, nonydeHHsIx ¢
MOMOIIBIO JIPOHOB, KOTOPbIE JIYYIlle WIUTIOCTPUPYIOT MOP(OJIOTHIO YCTyHa H3-3a
00Jee BBICOKOTO pa3pelieHusl.



IJTABA 3. PE3VYJBTATBI MAJEOCEMCMOJIOrHYECKUX
UCCJIENOBAHUM. Jlencunckuii paziom pasfensercis Ha BOCTOYHYIO,
LHEHTPAJbHYI0O M 3aMaJIHyI0 4YacTH, TPaHUIl KOTOPBIX ONPENENAIOTCA peKaMu
[Isxbiel 1 Tentek. BocTounas yacte HaxoauTcs B JKyHrapckoM Anaray u
XapaKTePU3yeTCs BRICOKUM TOPHBIM perbedom (cM. puc. 3.1).

Bocmounas wacmo: Kommbemt u mp. (2015) oOHapy)uiau cMeleHne psiia
OBparoB C BPEMEHHBIMH BOJHBIMA TOTOKAMH W PA3ACISIIONIMX WX TpeOHEH.
BopaoTok, 3anpyxeH yCcTynom BbICOTOM 9—13 M ¢ IpaBOCTOPOHHUM CMENICHUEM 4—
6 M. Paguoyriepoanblii aHanM3 MOYBBl U3 IIypda B MEPECOXIINX Mpylax y o3epa
Kakcoeikons Ha riyomne 1.05 M mokasan Bo3pact 2000 nmer (cm. puc. 3.1). Ha
CITyTHUKOBBIX CHHUMKAaX CBEKHE YCTYIIbl MPOCIEKUBAOTCSI HA BOCTOK JI0 JAOJTOTHI
81.2° Ha paccrostHuM okojio 10 KM OT BBIpaK€HHOTO B penbede J[KyHrapckoro
pasioma.
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Pucynok 3.1. Kapra paiiona Jlencunckoro u J[XKyHrapckoro pasJjioma:
(a) LHugposas mooenv penvegpa (LIMP HMA), nokazvisarowas Jlencunckutl pasiom
(kpachas aunus) u yacme /JJicyneapckozo pazioma (opamaicesas aunus). Ceedcue
ycmynsl, onpeoenisemvie N0 HenpepvieHoMy YKioHy >30°, ommeueHvl dHceamvim
yeemom. benvle nyHKmuphvie IUHUU PA30ENIIOM MPU OCHOBHBIX YUACMKA PA3IOMA



Jlencol. Mecma u3zmepenusi 60K08020 cMeujeHUsi NOKA3AHbL PUOIEMOBLIMU
mouxkamu. Jluanazon pacuemnoco azumyma eexkmopa cmeujenus 317°-343° no
Komnbenny u op. (2015). LPR- p. Jlencovl;, SGR- p. lvinowcwinwl; TTR- p. Tenmek,
ZMR - p. JKamanmui. (6) Bmopuunvie ycmynvl 6 yeHmpaibHOU Yacmu pasioma
Jlencwl (cm. «a») ¢ nonoscenusimu mpex monoepaguueckux npoguneti (L1, L2 u L3),
NOKA3AHHBIX KOPOMKUMU KpACHLIMU TuHusmu. (c) Paspuviewl, npunezarowue x pexe
Tenmex, ¢ mapxuposxoi monoepaguueckozo npoghuns (L4). Yepnvie nynkmuphoie
JUHUU — ycmynwvl peuroti meppacsl. (d) Tonoepaguueckue npogunu, uzeneverHvle
us IJMP HMA. (e) u (g) cnymrnuxogvie uzobpaxicerus 00bexmos ¢ HauMeHbuUM
JIAMEPAbHbIM CMeujeHuemM, 0OHAPYHCEHHbIX 80016 pazioma Jlencol, cm. «by 0ns
MeCmOnoJ0AHCe U, 3HAUEHUAMU cMewerust YKkazansl 6 (f) u (h).

Llenmpanvnas yacms. TPOXOUT BAOIH MOAHOXKUA Top LIIbIObIHBI. 3ananHee
peku TenTek HabII0AaeTCsl yCTYIBI BBICOTOM 7—10 M ¢ GOKOBBIM CMEIIEHUEM OKOJIO
7 M, BEpOSITHO, PE3YJIbTAT OJUHOYHOTO 3emiieTpsiceHus (cM. puc. 3.1).

3anaonas yacms.: B paiione o3epa ASIKKOJIb OOHAPYKEHbI YCTYIIbI BBICOTOM
5-7 ™M Bo3pactoM 400 mer g0 H.A., Ha OCHOBE paAUOYIVIEPOJHOIO H
JIOMHUHECLIEHTHOIO aHajau3a oOpa3uoB. boiee paHHMIl ycTynm BBICOTOW 2 M,
BEPOSITHO, SIBJIACTCA PE3YJIbTAaTOM 0OoJiee CTaporo 3emiieTpsiceHus. Bospact ero
oneHeH B 2245—-1810 net 1o H. 1. BocTtouHee 03epa ASKKOJIb BA YCTYIIA CIIMBAKOTCS
B OJMH BBICOTOM OKOJIO 9 M. Ilpemmonaraercs, 4TO 3TOT YCTYI SBIISIETCA
pe3yJabTaTOM JIBYX pa3JIMYHBIX COOBITUHM, YUYUTHIBash pa3HbIM BO3PACT JBYX
napayielbHbIX ~ yCTymoB.  Mopdonoruueckoe  JaTUPOBAHWE  YCTYIOB €
ucnonb3zoBanueM dGPS mokazano cpemHmii  BO3pacT MPOAOTHKUTEIBHOCTH
MIJIOCKOCTHOTO cMbIBa 0K0J10 18.0 £ 0.9 ThIC. JIeT, UTO 3HAUUTENBbHO MpeBbImaeT 400
JeT, npeaioxkeHHbii Komnoberta ¢ aBTopamu. Takxke 3aMKCHpOBaH BO3PACT OKOJIO
5000 net B pexe IbIHXBLIBI U OOJIee APEBHUX OTIIOKEHUSIX Y 03epa ASKKOJIb.

JIcyneapcekuii paznom B Halel paboTe CErMEHTUPOBAH Ha BOCEMb YYaCTKOB
(cerMeHTOB) Ha OCHOBE U3MEHEHUS IPOCTUPaHUsI, TeOMOP(OJIOTHU U HAIIPABIICHUS
cagura. Ha 1oro-Boctoke 1o pasiioMy, HpOCTHparomeMycs no azumyty 330°,
MPOSIBIISICTCS] TIOUYTH YUCTBIM MPABOCTOPOHHUM CHIBUT, B TO BpEMs KaK Ha CEBEpoO-
3amaje  HaAONIOJAeTCs KOCOM  CIABUT CO  3HAUUTENIBHOW  BEPTHKAJIbHOMU
cocTasJsironiel, ¢ mpoctupanrem 300° (cm. puc. 3.2).

Ceemenmour SO u S1 mpoctuparoTcs OT fora Yiiapajga J0 €ro CeBepo-
3amaJHOro OKOHYaHMs. Pa3moM BUIEH TOJBKO B BUJIE AETPAIUPOBAHHBIX YCTYIIOB,
OombITIas YaCTh CBUACTENIBCTB MOABMKEK IO pa3ioMaM Obliia TIOJTHOCTBIO yIajeHa
pPEYHOM 3pO3HEN BO BpEMsl OTJIOKEHHS CAMOr0 MOJIOJIOTO TNOKOJIEHHS KOHYCOB
BbIHOCA BIOJb XpeOTa (cM. puc. 3.2). Ceemenm S2 XapaKTepH3yeTCs XOPOIIO
COXPAHHMBIIUMHUCS M HENpepbIBHBIMU ycTymamu (cMm. puc. 3.2). Kommbemn wu
COABTOPHI CIENAId BBIBOJ, YTO YCTYIbI BIOJIb CerMeHTa S2 o0pa30oBajuCh B
pe3yabpTaTte OgHOro 3emierpsiceHusi. Oco0oe BHUMaHUE YAENAETCA YYaCTKY
«MenBexbs pekay, rJie MaKCUMaJIbHOE CMEIICHHE COCTABIISIET OKOJIO 12 MeTpoB, a
JIOTIOJIHUTENIBHBIN YCTYT BhIcOTOM 4.4 M natupyercs 5.3—2.7 Toic. net. Ceamenm S3
paszenseTcs Ha JBe BETBU MExXIy pekamu blpraiiter u XXamanter (cM. puc. 3.2).
CeBepHasi BETBb MMEET BEPTUKAJIbHBIE CMEIICHUS M MPAaBOCTOPOHHUN CIBUT C
yCTynamu BbICOTOM 0k0J10 14 M. KOxHast BETBb XapakTepu3yeTcsi MpaBOCTOPOHHUM



CIBUTOM C HAMMEHBIIMMHU OOKOBBIMHU CMelleHusMu oT 7.3 nmo 9.2 merpoB. B
ceemenmax S4 u S5 mpeobinagaeT CIBUTOBOM XapaKTep CPeIHUM a3uMyToMm 328°
(cm. puc. 3.2). UsmepeHHble OOKOBBIE CMEIMICHUS COCTaBIsOT 6.9-8.8 M,
MOATBEP)KIAIONINE TOJBIKKY B PE3yJIbTaTe TPEeX IOCICIHUX 3EMIICTPSCEHUN.
Amnanu3 kymysaTuBHOH moTHocTH cMmereHnit (COPD) mokasbiBaet Tpu niuka B 8.8
M, 15.2 mu 23.7 M (cm. puc. 3.3). B ceemenmax S6 u S7 pa3iom MposIBISIETCS Kak
YUCTBIN CIBUT ¢ IpocTHpanueM 328° (cM. puc. 3.2). He BbISBIICHBI CBEXKHUE YCTYIIHI,
HO HaOmogatorca 20—30-MeTpoBbie IpaBocTOpOHHKE cMeleHust. CpeAHui Bo3pact
koadurmenta quddys3un (kT) yctynon cocrapisier 11.3 + 1.6 M, yTo yKka3bIiBaeT
Ha Bo3pacT ot 2 110 3.6 Thic. jeT. Ha okpanHax XxpeOTOB B IEPEXOIHON 30HE MEKITY
JlxyHrapckuM u JIeCMHCKUM pa3ioMaMH, OOHApPYKEHbI CBEXKHE TPEIIUHBI U
KaMEHHbIC JIaBUHBI, 0COOEHHO Ha 3alaJIHbIX U CEBEPHBIX CKJIOHAX, 00pa3yronue
HeOoJIbIIKe 03epa B HosimHax (cM. puc. 3.2).
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DZF ceex. pa3pbigbl Noansve
LPF cBex. paspbiBbl Onyckanme
== [Ipyrue paspbiBbl

PasMbiTie paspbisbi Ana-Konb
A Onon3ku

81'E 45'N 83'E
Pucynok 3.2. Paiion ucciegopanus Ha kocMocHuMKe Google Earth:
Iicyneapckuii paznom (DZF), éocmounas uacms Jlencunckoeo pasznoma (LPF), a
makodice B6MOpPUUHbIE pPA3lOMbl U HAHECEHHble HA KAapmy ONOA3HU 6 20pax
IDicyneapckoeo Anamay. Mecma uzmepenusi cmewjenut 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. TI'paduxk miaorHoctm BeposiTHOCcTH cMemennss (COPD) nmas
yuactkoB S4 u S5 /I:kyHrapckoro pasiaoma (a). Kywmyramusenas niomuocmo
seposmuocmu cmewerusi (COPD) co snauenusmu mpex nuxos ommeuena yugpamu
kpacrozo yeema (C).
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I''TABA 4. BO3MOXHBIE CHEHAPUU MTAJEO3EMJIE-
TPSICEHUI. PaccMoTpeHBI 1Ba CIEHAapHs Naleo3eMieTpsceHnii. B mepsoM
cuerHapuu (S1) mpenmosaraercs, 4TO pa3jioMbl B pPETHOHE O00pa30BAIKMCHh B
pe3yabTaTe OJHOTO 3eMJETpsCeHUs, BKItodas JlencuHckuii, J[>KyHrapcKuii B
MePEXOaHON 30HE MEXTy HUMH. Bo BTopom crieHapuu (S2) TOJIBKO CErMeHTh S2-
S7 JlxyHrapckoro pasioma 00pa3oBaiuch OAHOBpeMeHHO. C HCTIOIb30BaHHEM
AMITUPUYECKUX OTHOIICHUN M MACIITAOHBIX COOTHOIICHUN MEXIY CMEUICHUEM U
JUTMHOM pasziioma, ObLIM pacCUMTaHbl MarHUTYJIbl Mw B nuanazone /.7—8.2 mis
cuenapus S1 u Mw 7.7-8.0 nns cuenapus S2. [IpumeHeHrne KOMOMHUPOBAHHOTO
CEHCMUYECKOTO MOMEHTA IMMO3BOJIAECT MOJIYYUTh 3HAUCHUS] MOMEHTHOM MarHUTY/IbI
Mw B auanasone 8.1-8.4 nys S1 u 7.9-8.2 Tonbko 1151 JPKyHrapcKoro pasioma Jiis
S2.

Jlnara3oHbl pacueTHbIX MOMEHTHBIX MAarHUTYJ] aHAJIOTUYHBI MOJYYEHHBIM
s Ymmkckoro (Mw 8.0-8.3) m Kemunckoro (Mw 7.8-8.0) 3emuerpsicenmii
(Abdrakhmatov K. 2016, Kruger F. 2017, Kulikova G. 2015, Arrowsmith R. 2017),
YTO yKa3blBaeT Ha TO, 4TOo B JIKyHrapckom Auaray MOTJIA IPOUCXOIUTH
3eMJIETPSICEHUS TaKOH K€ CUJIbL, Kak U B ceBepHOM TsHb-11lane, HecmoTps Ha Oosee
HU3KYIO CKOPOCTh JIe(popMaIiuu.

[TonydenHsle JaHHBIE MTOKA3bIBAIOT, YTO HA JICTICHHCKOM pasjioMe, KOTOPbIH
npoctupaercss ot JlkyHrapckoro Aumaray a0 Kazaxckoit miargopmbl  Ha
MPOTSHKEHHOCTU OTpe3Ka IIMHOM 0kojo 120 kM Ha HanpasieHuu B-3, npousonuin
CUWJIbHEWIINE 3eMiIeTpsiceHUs1 B mpouuioM. I[lo omeHkaM Bo3pacTa MOCIEIHUX
MOBEPXHOCTHBIX COOBITHI Ha JIEMCMHCKOM pa3ioMe MOXKHO TPEANOIOKUTh, YTO
3/1€Ch MTPOU30NLIO IBA CUJIBHBIX 3€MJIETPSICEHHUS: TIEPBOE, MO MeHbleh mepe, S000
JIET Ha3aJ B 3alaJiHOM 4acTH paziioMa, u Bropoe npumepHo 400 jeT Ha3ag Ha Bcel
€ro TMPOTSHKEHHOCTH. PacueTbl pa3MepoB 3eMIIETPSACEHHN 10 Pa3InYHbIM
AMITUPUYECKUM COOTHOIIECHUSM YKa3bIBAIOT Ha TO, YTO MOCJEAHEE COOBITHE MOTJIO
UMETh MaKCUMaNIbHYI0 Marautyny Mw ot 7.5 mo 8.2.

OTHU JaHHBIE TIO3BOJISIOT CJEIaTh MPEIINONOKEeHHEe 0 ToM, uTo Jlerncunckoe
3eMJICTPSICEHUE, BEPOSITHO, SIBJSIETCS TEM COOBITHEM, KOTOPOE YIMOMHHAETCS B
katasiore MymikeToBa 1 OpjioBa Kak caMO€ paHHEe CHJIHBHOE 3eMJIETPSICEHUE B
Jlxynrapuu B 1716 romy. OgHako €CTh OCHOBAaHMSI MOJaraTthb, YTO B 3TO BpeMs
MPOU3OIUIM JIBAa Pa3HbIX 3eMJIeTpsACeHUs. B KWUTaliCKOM Kartajiore CyIiecTBYeT
uHpopmarust o 3emiuerpsicenuu 1716 roma ¢ marautymaon Mw=7.5 (Tekecckoe
3eMJIETPSICEHUE), €r0 SIUIEHTP HAXOAUTCS CTPOro Ha IOr OT MPEIIoIaraeMoro
Jlenicunckoro 3emiieTpsicenus mpuMepHo B 300 kM.

Xotss mo BpeMeHH Tekecckoe 3eMIIETPSICeHHE MPOU3OILIO0 B OJU3KOM
ucropuueckoM Tmepuojsie k JlemcuHckomy 3emierpsaceHuto (mpumepHo 400 mer
Ha3aja), MPOCTPAHCTBEHHO ATO ObUTH paszHble odarn. O0a 3emileTpsceHus ObLIN
OYCHb CWJIBHBIMH, C MarHutyjaou Mw =7.5, HO UX SIULEHTPHI pacrojiarajiuch B
pa3HBIX MeCTax.

BaxxHolt 0COOEHHOCTBIO MPOSIBIICHUS CUIIBHBIX 3eMiieTpsiceHril B CeBepHOM
Tanp-1llane u paiione [[KyHrapuu sBIAETCS HX NPOCTPAHCTBEHHO-BPEMEHHOE
IpyNIIMpPOBaHUE B ONpPEACIICHHbIE epUOoIbl akTUBHOCTH. Hampumep, B konie XIX
1 Hayaine XX BEKa B paMKax OJHOM CEMCMOTCHEPHUPYIOLIEH 30HBbI MPOMU3OULLIU



HECKOJIbKO CHJIBHBIX 3€MJICTPSICEHUM, TaknX Kak BepHenckoe, Unnukckoe u YoH
KeMuHckoe, aBa u3 KOTOpPhIX HMeEIM MarHuTyay Oomee 8. Takas ke
3aKOHOMEPHOCTh Ha0II0aeTcs U B pailone J[>xyHrapuu.

[IpencraBiensl  JaHHBIE O  BPEMEHHOM  PACHPENCIICHHM  CHIIbHBIX
3emiieTpsiceHuid B JI)KyHrapuu, KOTOpbIE yKa3bIBalOT HA 4YEpEeJOBAaHUE MEPHUOJIOB
aKTUBU3AIlMU C HAJTMYUEM CUJIbHBIX TOJYKOB M MEPHUOJIOB 3aTHUIlIbs. B HacTosiee
BpeMs HAOJIIOJAETC CEMCMUYECKOE 3aTUIILE MO CHIIbHEHIITUM 3€MIJIETPSICEHHUSIM B
3TOM PETHOHE.

Hcnonb3oBanne HHPOPMALUU €3 PA3IUYHBIX HMCTOYHUKOB IO3BOJIUAIIO
YTOUHUTh MapaMeTpbl HEKOTOPBIX 3emiieTpsaceHud B JxyHrapuu. Hampuwmep,
OCHOBHBIE MapaMmeTpbl MaHnacckoro 3emiierpsicenre 1906 roga u nyx CHUAHBCKHX
3emuieTpsicenuid 1944 roga ObUIM MEpEOIICHEHBI, U UX MapaMeTphbl ObUIM BHECEHBI B
KaTayor 3emiuerpsiceHuil LlenTpanbHoi A3un. OTU TaHHBIE TAKXKE MOMOTJIM JTy4llle
MOHATH Npupoay bakanacckoro 3emuerpsicenust 1979 roga. BeissBiIeHO CXOJCTBO B
MPOSIBICHUM TJIaBHBIX TOJYKOB U a(TEPIIOKOB Yy 3EMIICTPSICEHUNA B pPa3HBIX
obmactsax Jxynrapuu. HecMmoTpss Ha celicMMYECKOE 3aTHINLE MO CHILHEHIITNM
3eMJICTPSICEHUSM B HACTOSIIIECE BPEMsI, 3eMJICTPSICCHUS MCHbBIIICH MarHUTY bl (5—6)
BCE €l1Ie MTPOUCXOJIAT KaK Ha Tepputopun Kazaxcrana, Tak u Ha Tepputopun Kutasi.

AHalIM3 moKasai, 4YTO BO BCEX CITydasx HaAOJII0Jal0TCsl CXOIHbIE OCOOEHHOCTH
pa3BUTHS TPOLIECCOB B oOuarax 3€MIICTPSICEHUM, BKJIOYass KOMOWHAIIUIO
KpyTONAJAIINX IJIOCKOCTE CEBEPO- M KOrO-BOCTOYHOI'O MPOCTUPAHUS U HX
B3aMMHOE BIIMSHUE HA XapakKTep JBMXEHHUU. A]TepriokoBasi AeSITEIbHOCTh TAKKe
XapakTepUu3yeTcsl  ONPENEJICHHbIMM  3aKOHOMEPHOCTSIMU,  CBA3aHHBIMH  C
MPOCTPAHCTBEHHBIM PACIIPECTIEHUEM OYaroB UX BOZHUKHOBEHHSI.

Cutyanus ¢ celiCMUYHOCTBIO B pailoHe J[>KyHrapuu B OCJIETHHUE IECATh JIET
BhIIEIAeTCa cBoel HecTaOmipbHOCTRIO. C 2007 roma HaOmMromaeTcs akTUBU3ALMS
cnaboil  CEeMCMUYHOCTH, TPUYEM YBEJIUYCHHE KOJIMYECTBA 3E€MJICTPICCHUN
OXBaThIBAET PAa3HbIC YHEPrEeTUUECKUE TUAMA30HbI COOBITUHN, HAUMHASL OT MAarHUTY AbI
3 u Bbime. TpeHn yBenuyeHUs 4YHUCIAa COOBITUH C MarHUTyJOM S5 U BBIIIE
CBUJICTEIILCTBYET O POCTE HAMPSHKEHHOCTH B 3TOM paiiOHE.

BbIBO/IbI
OcCHOBHBIEC BBIBOJIBI U PE3yJIbTaThl MPOBEACHHONW pabOThI 3aKIIOYAIOTCS B
CHEQYIOLIEM:

1. TTomy4yeHHble pe3yJbTaThl UCCICAOBAHUM JAEMOHCTPUPYIOT COOOM IICHHBIM
MPUMEP  BO3MOXHOCTH  BO3HUKHOBEHHUS  3€MIIETPSICEHHSI HA  KPYITHOM
BHYTPUKOHTUHEHTAIBHOM  CIBHUTOBOM  pasjioMe. AHamu3 ¢  HaOJIOACHUS
MaJIeOpa3pblBOB M0 KOCMHYECKUM CHHMKAM H TIOJEBBIM  HCCIEAOBAHUSM
YKa3bIBalOT HA BEPOSITHOE BO3HUKHOBEHNE CUIIBHOTO 3€MIIETPSICEHUS 32 TTOCIEIHUE
4000 neT ¢ MOTeHIMAILHON JUTMHOM pa3pbiBa 10 375 KM 1Ji1 KOMOMHUPOBAHHOTO
JxyHrapcko-JIencnuHCckoro paspela.

2.0TO CJOXHOE 3eMIIETpsiCEHUE ObLUIO CBS3aHO C MOJBUXKKOM IO JABYM
OTZEJIbHBIM Pa3JIOMaM U PaCHpEICICHHBIM Pa3JIOMHBIM JIBUKEHUEM MEK]y HUMU,
IIPY ATOM CyMMapHas MoJBHXKa gocturana ~20 M Ha CEBEpHBIX CETMEHTAX CABUTA
1 6—9 M Ha I0KHOM CETMEHTE YMCTOTO ciBura. Ilpeanonaraemas MarouTyia 3Toro



Majge03eMIIETPACEHUS BIOJb J[XKyHrapckoro u JIEnCHHCKOTO pa3ioMOB JIOCTUTAET
Mw 8.4, 49TO cTaBUT €ro B OIWH PSA C KPYNHEUIIUMH HW3BECTHBIMH
BHYTPUKOHTUHEHTAIBHBIMH 3€MJIETPSCCHUSMMU.

3. [lomyueHnHble HOBbIE JaHHbIE O CEHCMHUYECKOW HCTOPUU TEPPUTOPUHU
JIXKyHrapuu, ¢ BBICOKOW JT0JIEW BEPOSATHOCTH MOKa3bIBAIOT, 4TO B [Ipnbanxamse Ha
JlercuHCKOM pasiioMe B NMPOLUIOM HMMEIM MECTO CHJIbHEHIINE 3€MIIETPSICEHUs,
MOCJEAHEE U3 KOTOPBIX C MAarHUTy/oM OKojo 8 mpousonuio npumepno 400 mer
Hazaa. [Ipm »Tom, B JI)KyHrapum HMEIM MECTO [IBa PAa3JIMYHBIX CHJIBHBIX
3eMJIETPACEHUs ¢ MarHuTyiou 7.5—-8.2 u 7.5 - Jlencunckoe u Tekecckoe.

4. U3 storo (axra ciemyer, 4To NpPHU OIEHKE CEMCMHYECKOW OMacHOCTH H
PacCMOTPEHUH J0JITOCPOUHBIX JieopMaluil ClielyeT OXBaThIBATh UCCIICIOBAHUSIMU
ropasao OOJbIINKA EPUOJ BPEMEHHU, HE OTPaHUYMBASCh JAHHBIMH TOJIBKO IEpHOJIA
MHCTPYMEHTANIBHBIX HaOmoneHui. [Ipumep JlencuHckoro pasioma mHOKa3bIBaeT,
YTO CTPYKTYpbl B PETHOHAX, KOTOPBIE CUMTAIOTCS CTAOMIBHBIMH, MOTYT OBITH
pEabHO CEMCMUYECKU ONTACHBIMM.

5. ComnocTaBieHue pa3IMyHbIX NapaMeTPOB HAU0O0JIEEe CUITBHBIX 3EMIIETPSICEHHIA
JIxyHrapuu nocnegHero nepuoaa Ha teppuropun Kazaxcrana m Ha TeppUTOpUU
Kurtass cBuaerenbcTByeT O OOJBIIOM CXOJCTBE B UX MMapaMeTpax M CIEHApUAX
pa3BUTHS MPOLIECCOB B ovarax. [lokazano, 4to Ba TekeIMINCKUX 3eMIETPSACEHUS B
Kazaxctane u bopoxopckoe 3emnerpscenre B Kurtae moaTBepKaarOT BBIBOA 00
€IMHOU CUCTEME HaIPSKEHUN, IEUCTBYIOLIMX B 3TOM pallOHE.

6. HoBble celicMuyeckue JaHHbIE O CUIIbHBIX 3€MJIETPSICEHUSX 1at0T OCHOBY JIJIs
r€OJMHAMUYECKUX IMOCTPOCHUM U TEKTOHMYECKHUX WHTepIperanui B /[)KyHrapuu,
BBISIBJICHHBIC OYaru CUJIBHEHIINX 3€MIIETPSICEHUN MOJDKHBI OBITH YUYTEHBI IPHU
pacyerax KapT CEHCMUYECKOI0 30HUPOBAHMUS HOBOI'O IIOKOJICHUS.
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MykambaeB AiiaibiH CepukoBudTHH 25.00.01 — skaanbl :kaHa AUMAKTBIK
reoJIorusi AIMCTUTH 00IHYA re0JI0rusi-MUHEPAJIOTUsl MJIMMACPUHUH
KAaHIUAAThI HJIMMHUH JapaxkachiH aayy Y4yH “Usireim Tanb-Illans kana
/KyHrapusiHbIH a3bIPKbI CEHCMHMKAJIYYTY KaHA MAJIe0CeHCMOJIOTHACHL” aTTyy
AUCCEPTAUMSAIBIK HIIMHUH
PE3IOMECH

Herusru ce3aep: akTuBayY kKapaka, )Kep TUTUPOO, CEICMUKAJIBIK KOPKYHYY,
CEMCMMKAJIBIK MOHUTOPHUHI, MarHUTyJa, >KEp TUTUPOOHYH KaTajory, (OKaJJbIK
MEXaHU3MJEp.

N3unneenyn o0bexkTHcnm Ooyynl akTUBAYY Kapakanap, KyHrapablH
TapbIXbI} jKaHa 3aMaHOan celCMUKaIyyIyry OOJIyIl caHaylaT caHasaT.

MN3nnneenyn npeamern: JKyHrapusiHbIH aliMarblHJa aHBIKTAIraH YbITBII
Tsanp-11lanablH MpU KOHTHMHEHTAJIBIK JKE€p TUTHPOSIOPYHYH Maijga Ooiyy
mIapTTapsl )KaHa MYHO3160MeJIepy.

NmruH mMakcatbl: akTHBAYY 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 YOKMeJIOpIy MOP(OIOTUSIIBIK TalJ00 >KaHa MOOHOTYH aHBIKTOO;
3aMaHOanm mporpaMMajblK — KapakarTaplbl KOJJOHYYy MEHEH ap KaHjal
TEMaTHUKAJIBIK KapTajaplbl Kypyy; U3WI1e6e )KYpry3yy Y4YH TOMOHKY arraparypa
xosnonynay: YYA DJI Phantom 4Pro, mpu6op GNSS Trimble Spectra SP60.

M3u1166HYH HATBIMKAJIAPbI KAHA WJIMMHN KAHBLILITBI. YBITbIII
KazakcrannpiH Hermsru >xapakanapblHblH (JKyHrap skana Jlemcu »xapakamnapbl)
CEHCMUKAJIBIK ~ KOPKYHYY JeHr?31au Oaamanrad. JKyHrap ’kapakacbIHbIH
CEHCMOMOTEHLMANIBI  KaHa ara OailJlaHBIITYy celicMoreHepamusi 30HacChl
yoHOUTyJraH. Tapeixeii  MesrwngeH  2023-xpuira  4devimHku — JKyHrapus
allMaKTapbIHAATHI )KE€p TUTHUPOOJIOPIYH OUPIAUKTYY KaTaJlIoOTy TY3YJITeH.

Kosanonyy 0oronua cynymrap. KyuTyy *ep TUTHpPeesep KOHYHI® KaHbI
CEHCMHKAIIBIK MaanbiMarTap JKyHrapusjgarsl T€OJWHAMHUKAIBIK KypyJlyliTapra
KaHa TEKTOHUKAJBIK HMHTEpHpeTauusjapra Heru3 Oeper, 5H KYUuTyy Kep
TUTUPOOJIOPAYH  AHBIKTAITaH OYOKTOPY JKaHbl MYYyHAArsl  CEHCMMKAJIBIK
30HAJIALITHIPYY KapTAJIApbIH ICENTOO1O ICKE AIBIHYYTa THUUILI.

Koamonyy wueiipecy. M3ungeeHyH  IKBIMBIHTBIKTapbl ap  KaHAau
JNETANAYYyJyKTarbl ~ CEMCMHUKAJIBIK  PAaOHIOIITYPYy  KapTajapblH  TY3YYA©
KOJIOHYJAT. AJIBIHTaH HaTbliKajmap HWMapaTTaplblH JKaHa KypyJIMajlapIblH
KypYJIyIIyHa 3CKe ajlyy KepeK OOJTrOH TONMYpPaKTblH MHTEHCHUBAYYJIYT'YHYH *aHa
MaKCUMAJIIYy >KOTOPKY bUIIAMIAHYYCYHYH MAaaHUJIEPUHUH KOHYJIT® anyyra Tyypa
KeJleT.



PE3IOME
auccepraunnu MykamoOaeBa AliabiHa CepuKOBHYA HA TEMY
«CoBpeMeHHasi CEICMMYHOCTH U NaJjieoceiicMoJiorus BocTouHoro Tsaub-Ilans
U /['KyHrapum» Ha COMCKAHUE YYEHOU CTeNeHN KaHAUu/IaTa reoJioro-
MHHEPAJOrHYeCKUX HAYK N0 crnenuaJbHocTH 25.00.01 — 001as u
peruoHa bHAas re0JI0rust

KiroueBble ci10Ba: axkTUBHBIM pPa3jioM, 3EMIIETPSICEHHE, CEMCMHYECKas
OMAaCHOCTh, CEHCMHYECKHA MOHMTOPUHI, MAarHUTyZa, KaTallor 3€MJIETPACEHUH,
MEXaHHU3MBbI OYaroB.

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

IIpeanmer wucciaeq0BaHUsI: YCJIOBHS BO3HHKHOBEHHMSI W XapaKTEPUCTUKU
KPYIHBIX KOHTUHEHTAJIbHBIX 3€MJIETPACEHU BOCTOYHOTO TsiHb-111aHs, BIABICHHBIX
Ha TeppUTOpHUM J>KyHTapuu.

Meab pa0doTbI: TMEpEOlICHKA CEMCMHUYECKOW OMNAaCHOCTH TEPPUTOPUU
JI>KyHrapuu Ha OCHOBE JJAHHBIX 00 aKTHBHBIX Pa3JIOMax.

MeToabl HCC/IEIOBAHMS U aNIIAPaTypa: CEHUCMOJIOTUYECKUA MOHUTOPHHT;
co3laHue, 0000IIeHne, CUCTEMAaTH3alus, CPAaBHEHHE M CTATUCTHYSCKUN aHaIu3
CEMCMHUYECKHX KaTajoroB; cOop, oOpaboTtka m anamm3 gaHHbIX J[33 um BIIJIA;
U3MEPEHUS TOPU3OHTAIBHBIX M BEPTUKAIBHBIX CMEIICHHI; MOpdOIorHuecKuit
aHauu3 U JAaTUPOBKA YETBEPTUUHBIX OTJIOKEHUW;, IMPUMEHEHUE COBPEMEHHBIX
MPOrPAMMHBIX CPEICTB JJII MOCTPOCHHS Pa3IUYHBIX TEMATUYECKUX KapT; s
MIPOBENICHUSI MCCJIEAOBAHMS MCIIONIb30BaHa clienyromias ammapatypa: BIUJIA DJI
Phantom 4Pro, mpu6op GNSS Trimble Spectra SP60.

IHosyyeHHbIe pe3ysbTaTbl 1 MX HOBM3HA. OIIEHEH YPOBEHb CEUCMHYECKOMU
OMacCHOCTH TJIaBHBIX pPa3jioMOB BocTouHOoro Ka3zaxcrana (/JkyHrapckuii u
Jlenicuckuii pa3nombl). YBEJIHUYEH celicMonoTeHuan J[KyHrapckoro paszjioma u
CBS3aHHOW C HUM celicMoreHepupytomei 30Hbl. CocTaBiieH YHU(DUIIMPOBAHHBIN
KaTaJIOT 3€MJIETPSICEHUI TEPPUTOPUH [[)KyHTrapuu ¢ HCTOPUYECKHUX BpeEMEH 110 2023
TOI.

PexoMenmanuu mo ucnosib3oBanuiw. HoBbie celicMUYecKue JaHHBIE O
CWIbHBIX 3EMJIETPSICEHUSIX TAIOT OCHOBY JI I'€OJIMHAMHYECKHX MOCTPOCHUH U
TEKTOHUYECKUX MHTepnpeTanuid B JPKyHrapuu, BbISIBICHHBIE OYard CHJIbHEHIIIMX
3eMJICTPSICEHUN JTOJDKHBI OBITh YYTEHBI MPU pacdyeTax KapT CEUCMHYECKOTO
30HUPOBAHUS HOBOT'O TIOKOJICHHUS.

Obaacts npumeHenust. Pe3ynbrathl ncciaenoBaHusi OyAayT MCTIONB30BaHbI MPH
CO3JAHMM KapT CEUCMUYECKOrO 30HUPOBAaHMS pPa3HOM JeTanbHOCTU. [losryueHHbIe
pe3ynbTaThl TOBJEKYT 3a COOOH pacyeThl 3HAYEHWNW HWHTCHCUBHOCTH U
MAaKCHUMAJIbHBIX TMHUKOBBIX YCKOPEHUN TPYHTa, KOTOpPBIE HAJI0 YYHUTHIBaTh MpHU
CTPOUTEIIbCTBE 3JaHUN U COOPYKECHUMU.



SUMMARY
of the dissertation by Aydyn Serikovich Mukambaev
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.



