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OBIIASA XAPAKTEPUCTUKA PABOTbBI

AKTYaJIbHOCTHh TeMbl Auccepranuu. OIEeHKa CEHCMHYECKON OMacHOCTH M
CEUCMUYECKUN TTPOTHO3 SIBJSIOTCS MPUOPUTETHBIMU HAYYHBIMH 3a/1adaMy B 00J1acTH
HayK O 3emiie, YTO CBSI3aHO C OBICTPHIM POCTOM ypOaHW3UPOBAHHBIX TEPPUTOPUN U
KaTacTpopuiyecKuMu 3emiieTpsiceHusiMA. [loaToMy B Hacrosiiee BpeMs OOJbIIOE
BHUMAaHHE YACNSIEeTCs MpobiieMe OLEHKH CEeCMUUYECKOW OMaCHOCTH HArj0o0aIbHOM U
pErMoHaIbHOM MacITabax.

Tepputopust Kazaxctana XapakTepU3YIOTCS Pa3IUYHBIMUA CHEIU(DUUICCKUMU
CECMUYECKMMM YCIOBUSMM, Cpeau KOTOpBIX Bblaensercs JKoHrap-banxamckuit
pETMOH (76°-83°E, 44%-47°N). B aIMUHUCTPATUBHOM OTHOUIEHHWH 3TOT PETHOH 0
HEJJaBHETO BPEMEHU OTHOCWJICS K TEPPUTOPHH AMaTHHCKOW oOmactu PecmyOmukm
Kazaxcran. Ykazom Ilpesunentra Pecnyommku Kazaxcran Ne 887 «O HeKOTOpBIX
BOIIPOCAX  QJIMHHHCTPATUBHO-TEPPUTOPHAIBHOTO  yCTpoiicTBa  PecmyOmuku
Kazaxcran», Tepputopusi AJIMaTUHCKOW 00JacTH Oblja pasjeneHa Ha JBe 00JIaCTH:
AnmatuHckyto u JKeTbicyckas ¢ 001acTHpIMU LIeHTpamu B T. Tanasikopran u Kynaes
(6pBmit 1. Kammarait). I'panuiel HoBoM JKeThICyckoM 00JacTH COBMANAIOT C
rpanuniamu  JKonrap-banxamickoro peruona, rae B OmmpkaiiimeM Oyayiiem
IJIAHUPYETCS HHTEHCUBHOE OCBOEHUE TEPPUTOPHUM, U B CBA3U C 3THUM O0KUAAETCSA POCT
YUCJICHHOCTH  HAaceleHus. JTo  TpedyeT  HaydHO-OOOCHOBAHHOW  OIEHKH
CEHCMHYECKON OMAaCHOCTU JAHHOTO PErHOHA.

CBs3b  TeMbl  JMcCCepTAMM € NPUHOPUTETHLIMH  HAYYHBLIMH
HANPABJIEHUSIMUA, KPYNHBIMM HAYYHBIMH HNporpamMmaMu  (IPOEKTaAMM),
OCHOBHBIMU HAYYHO-UCC/IeA0BATEIbLCKUMUA  padoTamu, NMPOBOAMMbIMU
00pa3oBaTeJbHBIMM U HAYYHBIMM yYpe:KIeHHusAMHU. Tema auccepTaiyu CBsizaHa C
Hay4YHOHU mporpammoil «OLeHKa CeiCMUYECKON OMACHOCTU TEPPUTOPHIl obnacTeil u
roponoB Kazaxcrana Ha COBPEMEHHOW HAYyYHO-METOOMYECKOW OCHOBE», KOTOpas
BemonHsuiack B TOO «MuctutyT celicmonorun» MUYC PK mo 3akazy MOH PK.
Pe3ynbTarhl BHIMOMHEHHS JTAHHOW TEMbl ObUTH HCIIONB30BAHBI MU cocTaBieHnn KapTbl
JeTaabHOTO cericMuueckoro 3oHupoBanus (JIC3) Teppuropun JXKetucyiickoi o0macTu.

Heap M 3aga4u MCCJIEAOBAHMS - BEPOATHOCTHAS OLICHKA CEHCMUYECKON
onmacHocTu ansi  teppuropun  JKonrap-banxamickoro permoHa Ha  OCHOBE
KOMIUIEKCHOT'O aHaJIN3a CEMCMOTEKTOHUYECKUX U CECMOJIOTUYECKUX TAHHBIX.

B pamkax uccnenoBanusi ObUTH MOCTABIICHBI CICTYIOIINE 3aa4H:

- TI0OKa3aTh POJIb T'€0JOT0-TEKTOHMYECKUX JTAHHBIX B OIEHKE CEHCMHYECKOIO
MOTEHIMAJIa PETUOHA,

- HCCIIeIOBAaTh MPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH MPOSBICHUS
3eMJICTPSICEHUH U YTOYHUTD MapaMeTphl JOJITOBPEMEHHOTO CEHCMHYECKOTO PeKUMa
peruoHa,

- npoBecTH (GOpPMaTU30BaHHBIN aHAIU3 KOMIUIEKCA CEHMCMOJIOTHYECKUX W
reopU3NYECKUX MapaMeTPOB TSl OIEHKH CEMCMUYECKOM OMacHOCTH;

- BHEJIPUTh B TMPAKTHKY MPOTPAMMHBIA KOMIUJIEKC MO CEUCMHYECKOU
napaMeTpu3ald CEUCMOTEHEPUPYIOIIMX 30H M pacueT KapThl BEPOSITHOCTHOM
OLICHKU CEMCMHUYECKOU OMMACHOCTH.



Hay4ynasi HOBU3HA MOJIyYEeHHBIX Pe3yJbTATOB.

1. Ha ocHOBe u3y4yeHHUsI 0ObEMHOW CTPYKTYpbl MOJSI CEUCMHYHOCTH, MyTEM
COCTABJICHHSI KapT IJIOTHOCTH CEHCMUYECKOro (oHa B CIOSX Pa3HOW TIIyOUHBI,
CZIeJIaH BBIBOJ] O OJIM3BEPTUKAILHOM MaJCHUHN CECMOAKTUBHOTO 00beMa.

2. BbINONHEH pacyeT KOJMYECTBEHHBIX MOjeNied CEHCMUYHOCTH (MOJEIH
CEHCMUYECKON AaKTUBHOCTH W TUIOTHOCTH OSMUIIEHTPOB, JIPOOHOCTH, MOIIHOCTHU
CEHCMOAKTUBHOTO CIIOS U JIp.)

3. BmepBeie mpobOieMa  OIEHKM  CEMCMHYECKOM  OMACHOCTH  JJIA
paccMaTpUBAaEMOI0 PErMOHa pPacCMAaTPUBAETCA C BEPOSITHOCTHOM TOYKU 3PEHMSL.
Pa3paboTana MeTonnka KOMIUIEKCHPOBAaHUS Pa3IMYHBIX BEPOSTHOCTHBIX METOJOB
M3y4eHUs1  [apaMeTpOB  CEHCMUYECKOr0  pexuma. BrepBble  COCTaBIEHBI
BEPOSITHOCTHBIE KAPThl CEMCMHYECKON OMAaCHOCTH M NMPUMEHEHA METOAUKA OLEHKU
CEHCMUYECKOr0 MOTEHIMAIa M XapakTepa pPa3BUTHA CEHCMHUYECKOro Ipoliecca Ha
HCCJIETyEMON TEPPUTOPHUU.

IIpakTH4yeckass 3HAYMMOCTH MOJYYEHHBIX Ppe3yJbTaroB. l3ydeHue
CEHCMUYHOCTH TEPPUTOPHUI, KaK HW3BECTHO, 4Yallle BCEr0 MNPECIEAYET HE TOJIBKO
HayyHbl€ LEIM T[O3HAaHUSA MPUPOAbI 3EMIETPSACEHUIN, HO M peUIeHHe Cyryoo
IIPAaKTUYECKUX 3a/1a4 110 OLIEHKE U IPOrHO3Yy CEMCMUYECKON OMmacHOCTU. FIMEHHO 1oz
TaKUM YTJIOM 3PEHHMsI B IMCCEPTALUN MTPOBEACHBI CEHCMOJIIOTMYECKUE UCCIIET0BAHUS
CaMUM aBTOPOM HWJIM IIPH €T0 HEIIOCPEACTBEHHOM YYaCTHH.

[lomy4yeHHble B AMCCEPTALMU PE3YJIbTAaThl MOTYT OBITh HMCIOJIB30BAHBI IPHU
pa3pabOTKE HOPMATUBHOM KapThl JETAIBHOIO CEHCMUYECKOTO 30HUPOBAHMS
AnmMatuHckoit oonactu Pecyonuku KazaxcraH.

MeTtonuueckre BOIPOCHl U PE3yJIbTaThl, U3JIOKEHHBIE B JHUCCEPTAlUU, OyIyT
MCIIOJIb30BaHbl JJIsl pa3pabOTKH MporpaMM (PyHJaMEHTaJbHBIX HCCIEAOBAHUM, a
TaK)k€ HOPMATHUBHOW KapThl CECMUYECKOTr0 palOHUPOBAHMSI PETHOHOB U OOnacTei
Pecnybnuku KazaxcraH.

BbisiBIEHHBIE  3aKOHOMEpPHOCTHM  MEPHOJIOB  aKTUBU3AIMM U 3aTHILbS
ceiicMHUecKoro mporecca B peruoHe Oy1yT UCIOIb30BaHbl MIPHU pa3pabOTKe 0JIro- U
CPEIHECPOYHOTO ITPOTHO3a CUJIBHBIX 3€MJICTPSICHUM.

BHenpeHHass KOMIOBIOTEpHasl TEXHOJOTHS OOpabOTKM M aHaIM3a KOMILJIEKCa
reoJoro-reou3nueckux M CEHCMOJOrMYecKUX NaHHBIX JIs pacueTa HapaMeTpoB
ceiicMHuUecKol OrmacHOCTH OYEeT UCIIOJIb30BaHa Il Apyrux pernonax Kazaxcrana.

JKOHOMMYECKAasi 3HAYMMOCTDH [OJYYEHHBIX pE3yJbTaTOB 3aKIIOYAeTCs B
CHWKEHUU TMOTEHUMAIBHOrO yiiepbda OT pa3pyLIUTEIbHBIX 3EMJIETPSICEHU,
YUYTEHHBIX IPU pacy€Te BEPOATHOCTHON OLEHKM CEMCMUYECKON ONIaCHOCTU. B ciydae
CUJIBHBIX ceiicMuueckux coObiTuil (Marmutygor Ms 7,5-8,4) B JKonrapo-
banxamickom permone u B paguyce 300 km (OydepHOil 30HBI) NpAMOU
SKOHOMHUYECKUN yiepO MoxeT cocTaBuTh OT okojio 1200 mupz. gomtapos CLHA -
BKJIFOYAsl paspylieHue Xuioro (onma, oO0beKTOB WHEOPACTPYKTYPHI, COLMATBHBIX
YUpeKICHUH, a TAK)Ke 3aTpaThl HA BOCCTAHOBHUTEINbHBIE PaboThI. [IpMeHeHne KapTh
BEPOSITHOCTHOW OLEHKHA CEHCMUYECKOM OMACHOCTU ITO3BOJISIET CHU3UTH IOTEPU Ha
20-30 % 3a cu€T NpOEKTUPOBAHUS CEHCMOCTONKNUX OOBEKTOB.



OcCHOBHBIE M0JIO2KEHN S TUCCEPTALMU, BBIHOCUMbIE HA 3aIINUTY:

1. I'eonoro-TeKTOHMYECKUE KPUTEPUU BBICOKOM CEHCMHUUYECKOW OMAaCHOCTH B
JKoHrap-banxanckoM permoHe 3aKIOYarOTCs B MPUYPOUYEHHOCTH OYArOB CHJIBHBIX
3eMJIETPSICEHU K KPYIHBIM TEKTOHUYECKHM paziomaM: Bocrtouno-’KoHrapckui,
HOxHo0-)KoHrapckuii, ANTBIHOMENBCKUI, KOTOPHIE PACCEKAlOT 3EMHYI0 KOpy Ha
OTJIeJIbHBIE OJIOKU C pa3HOM MOITHOCTHIO.

2. PacnpeneneHune  3eMIIETPSICEHMA B MPOCTPAHCTBEHHO-BPEMEHHBIX
KOOpAMHATAaX TO3BOJSIOT, BO-TIEPBBIX, BBIACIAUTh MOTCHIMAILHO OIACHBIC JIJIsi
M3y4aeMoro pPeruoHa CECMOAKTUBHBIEC 30HBI, BO-BTOPBIX, OMPEEIUTh BPEMEHHbIC
BapUAaIlMU YPOBHS CEMCMHYHOCTH, XapaKTEPU3YIOIIUECS NIEPUOIaMu aKTUBU3ALUU U
3atumibsi. Co3maHHble  KapTorpapuyeckue MOJAETH KOMIUIEKCa MapaMeTpoB
CEHCMHMYECKOT0 pPEeKHUMa XapaKTepU3yIT OCOOCHHOCTH JOJITOBPEMEHHOW CpeIHeu
CECMUYHOCTH TEPPUTOPUH.

3. Pazpabortanbl HaOOp BEPOSTHOCTHBIX KapT CEMCMUYECKOM OIMacHOCTH
tepputoprn JKoHrap-baixaiickoro peruoHa, ¢ y4eToM aJalTHPOBAaHHBIX K MECTHBIM
CEMICMOTEKTOHMYECKUM YCJIOBUSIM BXOJHBIX MapamerpoB mo Metoauke OpenQuake
Engine, 4TO MpUBOAUT K PEATUCTUYHBIM OIICHKaM CEHCMUYECKON OIMAacHOCTH W JaeT
OoJiee IETATbHYIO XapaKTEPUCTUKY BEPOSITHOCTHOTO TOJISI HHTEHCUBHOCTH COTPSICEHUM,
YeM HOPMAaTHBHBIE KaPThl OLIEHKH CEICMHYECKOTO 30HUPOBAHMSI.

JInuHblii BKJIAA couckaTtessa. B quccepranmonHoi paboTe UCIOIb3YOTCS:

- Marepuajyibl MHOTOJIETHUX  CEUCMOJIOTMYECKUX  (MaKpOCEHCMHUYECKUX U
MHCTPYMEHTAJIbHBIX) MCCJIEAOBAHUN: MaKpOCEHCMUUYECKHE JaHHbIE IO0ra U I0ro-
BocTOKa KazaxcraHa, HaUMHas ¢ IPEBHEUIIMX BPEMEH 10 HACTOSIIEE BPEMSI, @ TAKKE
JAHHbIE PETHOHAIBHBIX W JCTaJbHBIX HWHCTPYMEHTAJIbHBIX HAOIIOJCHUM Ha
TeppUTOPUHN AJIMATUHCKOM 00nacTu, HauuHas ¢ 1927 rona;

- KaTaJoru CWIbHBIX U cla0bIx 3emiierpsiceHud KazaxcraHa u comnpenenbHbIX
TEPPUTOPHUIL IO MaKPOCEHCMHUYECKMUM W HHCTPYMEHTAJIbHBIM JAHHBIM, BKIIOYast
Karanor crnadsix 3emierpsicenuit Boctounoro Tsub-1llans u XKourapuu;

- TEOJIOTO-TEKTOHMYECKUE MaTepHalibl, OMyOJMKOBAHHBIC B OTKPBITOM TeYaTH, a
Takke oTrdeTHble naHHbie MHcTuTyTa ceficmonorun MUYC PK (cchuika Ha HUX
MIPUBOUTCS 110 X0y U3JIOKEHUS);

- MPOTPaAMMHBIE CPENICTBA Il 0OpaOOTKH JaHHBIX, OMYOJMKOBAHHBIX B OTKPBHITON
nevyaTH ¢ HEOOXO0IUMOM CCBHIITKOM.

[lepeuncneHHble BbIllIe MaTEpUabl MPEICTABISIIN COOOM UCXOIHBIC JIaHHbIC, B
00paboTKe U 0000IIEHNE KOTOPBHIX aBTOP MPUHUMAJl HEMOCPEACTBEHHOE Y4acTHE C
MOMeHTa Haudana pabotel B HHcturyte ceiicmonorun PecnyOnuku Kazaxcrah,
COBMECTHO C JIpyTUMH COTPYIHUKAMU JaOOPaTOPUU PETMOHAIBHON CECMUYHOCTH.
ABTOp JHCCEpTaIlMU Y4acTBOBAJ B IMOJTOTOBKE HAYYHBIX, HAYYHO-TEXHHUYECKUX
oTyeToB W nyOnukauuii. VM BbIMOJHEHO OO0OOIIEHHWE W pacyeT XapaKTEePUCTHK
CEHCMHYECKOTO PEXUMA, MPOTECTUPOBAH MPOTPAMMHBIN KOMIIJIEKC, C MOMOUIBIO
KOTOPOTO BEJIETCS pACUET BEPOSITHOCTHBIX KapT OLIEHKU CEHCMUYECKOM OMTACHOCTH.

Anpobauuss  pe3yabTaroB  ucciaeaoBaHuil. OCHOBHBIE  TOJOXKECHUS
JMCCEPTAIMOHHON pabOThl W €€ OTHEeJbHbIE YacTH ObLIM TPEACTABICHBI B BHJIC
JIOKJIaIOB HAa KOH(EPEHIMSIX M COBEUIAHUSAX: HA MEXIYHAPOJHOW KOH(pEPEHIHH
«CoBpeMEHHBIE METOJIbl  OLIECHKH CEMCMUYECKOW ONAaCHOCTH MW  NPOTHO3a



3emieTpsceHud ans tepputopun Pecnyonuku Kazaxcran», (Anmatel, 16-18 urons
2022 1.); Ha MEXIyHAPOJAHOW HaydyHOH KOH(DEpeHIMu rocyaapcTB-ydacTHukoB CHI
o «COBpEeMEHHBIM METOJIaM OIEHKHU CeCMHUUYECKOW omacHocTny, (Hymanbe, 18-25
nekabps 2022 r.); Ha VII Mexnaynaponnoir koHdepeHiun «CelcMoorus Hu
UHXXEHEpHAasl cedcMoiorusi», mnocsmieHHod 100-metnro co  AHSA  POXKICHHS
obmeHarmonansHoro juaepa I. AmumeBa (baky, 6-9 wuions 2023 r.); Ha XVII
MexayHaponHou cerncmonornyeckon mkojie u «llIkoma MOJIOOBIX CENCMOJIOTOB
rocynapctB-ydactHukoB CHI» (Tamkent, 11-15 centsiOps 2023 r.).

IHosHoTa OTpaxeHus pe3yjbTATOB JAUcCcepTanuu B nmyoaukanusx. [lo
TeMe JUCCepTaluy OMmyOIrKOBaHO 9 paboT, u3 HUX 1 MOHOTrpadus B COABTPOCTBE, 5
crareit B PUHI], a takke 3 craTthu B XypHaJax, NUTHpyeMbix B O6a3zax Web of
Science u SCOPUS.

Crpykrypa u 0o0bem auccepranum. /[uccepranvoHHas padoTa COCTOUT W3
BBeJCHMs, 3 TJIaB M 3akitodeHus. OOumit o0beMm auccepranuu coctabisger 135
cTpanuil, 54 pucyHka, 7 Tadauil. Cucok JUTepaTypbl BKiIoyaeT 129 HauMeHOBaHUM.
baarogapuocTu. ABTOp HCKpeHHE OJarojaput 3a IOMOIIb M I[EHHBIE COBETHI
Hay4dHoro pykoBojutens K. AbnpaxmartoBa. Takxke aBTOp BbIpakaeT 0J1aroJlapHOCTh
npodeccopy A. CeiabikoBy u mnpodeccopy A. HypmaramGeroBy 3a BHUMaHUE K
paboTe U BaKHbIE 3aMeYaHusl. ABTOP OUY€Hb MPU3HATENICH JOKTOPY (u3.-MaT Hayk,
ObIBIICH 3aBenyromiel Jaboparopuu peruoHanbHOM ceiicmuunoctd, A. Bb.
CanplkoBOM, 0€3BpEMEHHO YIIEANICH W3 >KU3HU, HO OKa3aBIIeil OOJBIIYI0 MOMOIIb
P BBINIOJHEHUU 3TOU PabOTHI.

OCHOBHOE COAEP XAHUE PABOTHBI

Bo BBegeHum, npeAcTaBiieHa aKTyalbHOCTh TE€MbI, CPOPMYJIHUPOBAHBI LI€Ib U
3alayd  UCCIEAOBAaHMS, ONPEIEICHbl OCHOBHBIE 3aIMIIAEMBIE  TOJOXKECHHS,
MIPUBOJIATCSI METOJIbI UCCIICIOBAHUM, OTIpeieSieHa Hay4YHasi HOBU3HA, MPAKTUYECKas U
HPKOHOMHUYECKas IIEHHOCTh Pa0OThI, @ TaK’K€ OTMEUEHBI JIMYHBIN BKJIAJ COMCKATENS,
myOJIuKaIy, anpooaiys pe3yabTaToOB U KPaTKO U3JIaraeTcs CTpyKTypa JUCCEPTAIIHH.

B raaBe 1. «O030p JauTepaTypbb», NPEICTABICH KPAaTKUH 0030p MOIXOJIOB K
OIIEHKE CEMCMUYECKON OmacHOoCTH Ha Tepputropuu KazaxcraHa. AHanuTUYECKUil
0030p M3BECTHBIX TIOJIXOJIOB K OIIEHKE CEMCMHYECKOW OIMAaCHOCTH TEPPUTOPUHU
Ka3zaxcrana mnokazanm cienyromue pe3ynpTarsl.  KOMIUIEKC — HCClIeOBaHUM,
HalpaBJICHHBIX Ha pa3pabOTKy METOJOB OIIEHKH CEHCMUYECKON OMacHOCTH,
00bEIMHIET JBA OCHOBHBIX HAYYHBIX HAIlPaBJICHUS - CEUCMOTEKTOHMYECKOE -
BBIICHEHUE OOIIMX OCOOCHHOCTEW TeO0JOTHUECKON CTPYKTYphl M TEKTOHUUYECKUX
nedopManmii B CBSI3M C CEHCMHMYHOCTBIO; U CeMcMoJiorHyeckoe - cOop u
CHUCTEeMAaTH3allUs JICTONMUCHBIX U HCTOPUYECKUX CBEICHUM, MAKPOCEHCMUUYECKUX U
WHCTPYMEHTAJIbHBIX  JIaHHBIX,  COCTaBJCHHWE  YHUDUIIMPOBAHHOIO  KaTajora
3eMJIETPSICEHUH, OTIpe/IeNIeHHE U aHAJIU3 OCHOBHBIX MapamMeTpoB ceiicMuyHocTH. O0a
HaIpaBJICHUS TIPECICAYIOT OOIIYIO IIeJIb - BBIJCICHHE CECMOTEHEPUPYIONIUX 30H U
000CHOBaHUE YPOBHS WX TOTCHIIMAILHON CEMCMUYECKOI OMMacHOCTH.

IIepBbie  KapThI ceiicMuyeckoro paiionupoBanusi (CP) Obumn  kapTamu
00OOIIEHHBIX TUIOMIAACH 3apEerUCTPUPOBAHHBIX 3EMIICTPSICEHHUN DPA3THMYHON CHUJIBI,
T.€. CEMCMOCTAaTUCTHYECKME uMmeeT Kapramu. [Ipocrenmen kapTod Takoro THIIA
apisiercst kapta Cpenneit Asuu I'. B. [Tonosa CP-32.



B 1940 romy Owbuta coctaBinena I'. II. I'opmkoBeim kapta CP-40 CCCP
maciraba 1:10 000 000, mpuHsiTas B Ka4eCTBE PYKOBOJICTBA MPU CTPOUTEICTRE.

B 1949 u 1951 rr. Obumm pa3paboTaHbl HOPMATHBHBIE KapThl CEHCMHUYECKOTO
pationnpoBanust Cpenneir As3uum u KazaxcraHa, Ha KOTOPBIX OBLIM BbIIEJICHBI
rieicTocelicToBble 00JacTH (IUIOIIAM MEPBOM H30CEHCThI) 3aperuCTPUPOBAHHBIX
3eMJIETPSICEHUI OTpe/IeJICHHOM 0aIbHOCTH.

B 1969 r. Opula pa3paborana HopmaTuBHas KapTa CEMCMHUYECKOTO
parionnpoBanus Cpennedl Asum u Kazaxcrana, KoTopasi BIIEpBBIE COITPOBOKIANAChH
IEOJIOTUYECKHUM  OOOCHOBAaHWMEM,  BBINOJHEHHBIM B  Buje  KapT. Kaptsl
XapaKTepU30BaIu CTPYKTYPY U UCTOPHUIO PA3BUTHUSI HEKOTOPHIX PETMOHOB B TEUCHUE
JUIMTEIBHBIX TMPOMEKYTKOB BPEMEHH, OXBATHIBAIOUIUX aJIbIMUUCKUNA LHUKI U
HOBEHWIIWN 3Tarl.

B nenom no 1970 r., HOpMaTUBHBIE KapThl CEMCMHYECKOTO PalOHUPOBAHHUS
COCTaBJISUIUCH UCXO/sI U3 IPUHITUIIA, YTO TaM, /i€ ObLIN 3apEeTUCTPUPOBAHBI CUIIHHBIC
3eMJIETPSICEHUS, OHU MOTYT MOBTOPUTHCS U C TOM K€ MaKCUMallbHOW CHUJIOW, a B
IPYTUX MECTaX UX OKHUJATh HE CIEAYET, XOTSI MHOTHE YYEHbIE TPU3HABAJIM, UTO 3TH
KapThl COCTaBJEHBbl 0€3 ydeTa JIOKAJIbHBIX TEOJIOTHYECKUX YCIOBHM T€HEpaIUU
3emneTpsiceHuid. [1o 3Toli mpuunHe HOopMatuBHBIE KapThl 1932-1970 rr. nmepecranu
YIOBIIETBOPSITH IPAKTUKY.

B 1978 r. 6buta pa3pabdortana Kapra ceiicmuueckoro paiionupoBanus CpemaHeit
A3sun n Kazaxcrana (CP-78) ¢ HOBBIM MOJX0JIOM, TJe ObUI 3aJ105K€H MPUHIMI — OT
04aroB 3e€MJICTPSICEHUN BHYTPHU 3€MIIM K COTPSICEHUSAM HA €€ MOBEPXHOCTH. B 3TOM
KapTe MOSIBUIIUCH CIEAYIONINE HOBBIC SJIEMEHTHI:

a) 30HbI BEPOSITHOIO BO3SHUKHOBEHHUSI OYaroB CUJIBHBIX (M>6) 3emieTpsiceHuit
(BO3), BigeeHHBIC IO T€0IOTO-TEOPU3NUECKUM MPUHIIUIIAM.

0) cBelleHUsI O BEPOSITHOCTU COTPSICEHUI C HOPMAaTUBHOW MHTEHCHUBHOCTHIO 7,8
u 9 6amroB B Ommwkaitmume 50 mer: 1 kareropus — 0,5; |l xareropus — 0,05; Il
kareropusi — 0,005 (T. €. TOBTOPSIEMOCTh COTPSICEHUH 110 MHTEpBasiaM BpemeHu B 100,
1000 u 10 000 ner).

B 2003 r. Oputa pa3paboTaHa KkapTa CEHCMHYECKOTO padOHUPOBAHUS
tepputopun Kazaxcrana (CHulIl PK 2.03-30-2006), rae celdcMOTEKTOHUYECKOM
OCHOBOM  SBWJINCb CEHCMOTE€HEpPUPYIOIIUE 30HBI, KOTOpPHIE COCTaBJIEHBI C
HCIIOJB30BaHUEM BCETO KOMIUIEKCAa CEHCMOJIOTUUECKUX, TEKTOHUYECKUX U T€0JIOTO-
reopu3U4YECKUX KpUTEpUeB celcMuuHOCTH. Bcero Ha Ttepputopun Kazaxcrtana
BIICPBBIC OBUIN BBIACICHBI 00Jiee 50 30H, KOTOPBIE KIACCU(PHUIIUPYIOTCS 110 BEITMYMHE
M,.x. Kapra comnpoBoxaanace IepuogaMu ITOBTOPEHUS COTPSACEHUU Ppa3InyHOU
OAJIITEHOCTH.

B xonie 1990-x u B Hagane 2000-x romgoB B Kazaxcrane Obuti pa3paboTaHbI U
peain30BaHbl HECKOJIBKO BAPUAHTOB BEPOSITHOCTHOW OLEHKH CEMCMHYECKOU
OMACHOCTH Ha TpPUMEPE OTAEIbHBIX O0JacTel 3amajHoOro, IOKHOTO U IOTO-
BocTouHOro Kazaxcrana, a takxke TsHb-IllaHBCKOro CEMCMOAKTUBHOIO PETHOHA C
NPUJIETAIOIIEU TEPPUTOPUEH.

B 2016 rony Bnepssie mist Beeil Teppuropur KazaxcraHa OblT COCTaBJIEH MO
EBponeiickuM cTraHgapTaM KOMIUIEKT KapT OOIIEro CelcMHYeCKOro 30HUPOBAHUS
(OC3) nns mepuonoB noBtopeHust 475 u 2475 ner B O6amiax MakpoCEHMCMUUYECKOM



[IKAJIbl MHTEHCUBHOCTH, 4 TAK)KE€ B TUKOBBIX YCKOPEHHUSIX.

B nannoii pabore mpoBoautcs aetanuzanus kapt OC3 myTem cocTaBieHUS
KapT JAeTanbHOro ceiicmuyeckoro 3onHupoBanus (JAC3) mns tepputopum JKonrap-
banxaiickoro pernoHa Ha OCHOBE KOMIUJIEKCHOTO aHalln3a CEMCMOTEKTOHUYECKUX U
CEHCMOJIOTUYECKUX JAHHBIX 110 COBPEMEHHOM METOJUKE, pPEAJIN30BAHHOW B
nporpamme OpenQuake Engine.

B riaase 2. «MeTo1010TUs 1 METOABI UCCJIEIOBAHUSA», [IPUBEJICHBI OOBEKT,
IIPEAMET UCCIEIOBAHNS U METO/bI AaHAJIN3A OLICHKH CEMCMUYECKOU OIACHOCTH.

OO0bekT ucciienoBaHusA: 3eMHas Kopa Tepputopun Kazaxcrana

Ipeamer uccaenoBanus: CeliCMUYHOCTh U CEHCMUYECKHUI PEXUM TEPPUTOPUHU
XKonrap-banxamckoro peruona. HWudopmannonnyo 0a3y celcMOIOTMYECKUX
MCCIICIOBAHUM COCTABUJIA KAaTAJIOTH CUJIBHBIX U CJIA0BIX 3eMIICTPSICEHUN TEPPUTOPUHU
10ro u roro-soctoka Kazaxcrana, cocraBinenabie B TOO «MHCTUTYT CEHCMOIOTHN
MUYC PK (g0 2021roga Unctutyt cericmonorun MOH PK) u TOO «COMD» MUC
PK (mo 2021 roma COMD MOH PK). Kpome »3TOro mnpuBIeKaIuCh
yHUGUIIMPOBAHHBIN KaTanor 3emierpsicenuid TsHb-11lans, co3manHblil B pe3ynbrare
COBMECTHBIX  HcclenoBaHuii  ceilcmonoroB  Kazaxcrana, Keipreisctana wu
Ceiicmonoruueckoro 0Owpo CYAP KHP, a Taxke kartanor 3emiieTpsiceHUN
HentpanbHoii  Asum. Ilocnmemyromue yTOYHEHHMS  KaTajora 3€MIIETPSICEHUM
KazaxcTtana nmpoBelieHbl B paMKaxX BBIMOJHEHUSI MEXTyHapoAaHbix npoektoB CASRI
«OneHka cericMuyecKkoro pucka B LlenTpanbHo Asum», «Moaens 3eMIIETPSCEHUN B
Hentpanbuoii Azun» (EMCA).

JInst  OLEHKU TIPEICTAaBUTEIBHOCTH CHJIBHBIX 3E€MJICTPSICEHUN HCIOJIb3YETCs
METOJIMYECKUIN TIOJIX0Jl, OCHOBAHHBIN Ha rparkax HAKOIUICHHS YUCIIa 3eMJICTPSCEHUMN
¢ sHeprerrueckumu kiaaccamu K>K; (K=IgE, E - sueprus semuterpsicenus B J[k) BO
BpemeHu. Kpome Ttoro, B Hacrosmed padoTe Ajii OUEHKH MPEeICTaBUTEIbHOCTH
cmaObIX  3eMJICTPSCEHHM  MPUBICKAINCH  CICAYIONIME  HOBBIE  IMMapaMeTphl
CEHCMHMYECKOTO PEKHMa: BPEMEHHBIE PANbI 3EMJIETPSCEHUM C OyaraMu pas3HbIX
srepruii (NK), rpaduku HakomieHHs Yucen 3emieTpsaceHuit ¢ pasubiMu K(ENy) u ux
otromrenus (XN/ZNy.1). Takke, MeToauka BKiIOYaia, Heooxomumyro st BOCO,
CEMCMOJIOTMYECKYIO MapaMeTPU3AIIUI0 0YaroBbIX (TUIOIIAHBIX, TMHEWHBIX ) 30H Ha 0a3e
«IIpeacTaBUTENIBHOTO KaTajaora 3eMJIETPSICEHUID, BBIMYIIEHHOro B Havyane 2022 r. B
pamkax mnpoekta «OleHka celicmMuueckodl omacHocTH B LleHTpanbHOM A3um»
CASHA-BU. IIpeobpazoBanue 3HadeHnii K Wi MarHuTy B mkajgax mb, MPVA, Mws
MarHuTysibl MS, 4TO0 HEOOXOAMMO TPH OLIEHKE CEHCMUYECKOM OIMAacHOCTH B Oaax
makpoceiicmuyeckorr  mkamel  MSK-64  (K), mpoBeaeHO ¢ HCHONB30BaHHUEM
cooTHomeHu# (2. 5. 3).

Ms=0.47K-1.15
Ms=1.34mb-1.89
Ms=1.14MPVA-1.45 (2.5.3)
Ms=1.37Mw-2.28.
[ToaroToBiieHHBIN K pabOTe KaTaJOT BKJIIOYAET 3€MJICTPSCEHUS B TPaHHUIIAX
perurona u B 300-kunmomeTpoBoit OydepHoit 30HeE.
O1rleHKa CeHCMHUYECKON OMacHOCTH MPOBOAUTCs Mo Metoauke Kopuenma (H. A.



Merz, C. A. Cornell, 1973), peamu3zoBaHHOi B MPOrPAMMHOM OOCCIICUCHUH
OpenQuake. DTarnbl MOATOTOBKU BXO/JHBIX JaHHBIX M BBITIOJHEHUS BEPOSTHOCTHOTO
aHaiauM3a  CEUCMHUYECKOM  OMACHOCTH  BBIIIOJHEHBI B COOTBETCTBHM  C
«Pykogoocmeom Onsa cemunapa nNo NpocpamMmMHOMYy o0becnedenHuro
«openquakey ons Ilenmpanvrou Azuuy. OpenQuake mpoekT, BKIHOYACT B
cebs TporpaMMHOE OOecredyeHre, METOAO0JOTUI0 cOopa JIaHHBIX, KOHTAKThI
UCCIIEOBATENbCKUX TPYI, CTaTUCTHYECKWE JAHHBIE AaCCOLMHUPOBAHHBIE C
CECMUYHOCTBIO OT/AEJBHBIX PETHOHOB, CTPAH, BUAOB YEJIIOBEUECKON NEATEIbHOCTH,
MOJIBEP)KEHHBIX PHUCKY 3EMIICTPSICEHUH, a TakkKe IpYrux (PakTOpOB MPUPOIHOTO U
AHTPOIIOT€HHOI'O XapaKTepa.

B ruase 3. «pe3yabTarbl COOCTBEHHBIX HCCJIEIOBAHMI»  PACCMOTPEHBI
re0JIOr0-TEKTOHUYECKUE OCOOCHHOCTH PETMOHA, H3JI0KEHbl XapaKTEPHBIE YEpTHI
reoJoro-reorpauyeckoro paiOHHUPOBAHUS U JACTAJbHO OMHUCAHBI Pa3PHIBHBIC
HapylIeHUsi, I[IHPOKO pa3BUThIE B NPEAENaX pPacCMaTpUBAEMOIO PETHUOHA.
[IpuBeneHbl XapaKTEPUCTUKNA CEHCMUYHOCTH U CEMCMHUUYECKOTO PEXKHMa TEPPUTOPUU
XKomnrap-banxamickoro pernoHa u  pa3pabOTaHbl KOJMYECTBEHHBIC  MOJIEIH
celicMuuHOCTH. [IpoBelmeHa celcMOJIOrMYecKasl MapaMeTpu3alus IUIOMIAJHBIX H
JUHEWHBIX HCTOYHUKOB 3€MIIETpACEHUM. Takke NPUBEICHBI MOJEIN 3aTyXaHUus
WHTEHCHUBHOCTU COTPSICEHHI C PACCTOSIHUEM B 3aBUCUMOCTH OT MAarHUTYbl U TITyOUHbI
ouara 3eMJIETpSCEHHU. B KOHIE TIIaBbl MPUBEACHBI PE3YIbTaThl BEPOSTHOCTHOTO
aHanmm3a celicMuueckod omacHocTd  JKoHrap-banmxamickoro permoHa B Oamiax
Mmakpocericmuueckoit mkansl MSK-64(K), paccMoTpeHbl MporpaMMHBIC CpPEICTBA
(OpenQuake Engine) u mpexcraBiieHa KapTa BEPOSTHOCTHON OIECHKH CEHCMHYCSCKOMN
omacHoct (BOCO) JKonrap-banxaiiickoro peruosa.

JKoHrap-banmxanickuii permoH Ha BOCTOKE IMIPEICTABIEH TOPHOW ILEMNBIO
’Konrapckoro Anaray, ¢ ceBepa K KOTOPOW NMPUMBIKAET AJIAKOJIbCKAsl BIAJWHA, & C
tora — Wnuiickas Bnanuna. Bocrounas yactes pervona (JKonrapckuit Anartay), UMeeT
JI0OCTaTOYHO XOPOITYI0 OOHAKEHHOCTH, TOT/IA KaK 3arajHasi 4aCTh PETHOHA BKIIFOYAET
4acTh OOIIMPHON MPUOANTXAIICKON BIAJAWHBI, TJE MaNe030MCKui GyHIaMEHT BIaJIUH
MEPEKPHIT KAWHO30MCKUMHU OTJIOKEHUSMU. B COBpEMEHHOU CTPYKType BEpXHEU
YacTHM 3€MHOM KOpbl pErMoHa YETKO BBIACISAIOTCS JBa MeErakomruiekca: 1)
METraKOMIIIEKC KOHCOJIIMPOBAHHOTO (tomMe3a301CKOro) dyHnamenTa
AIUTEPUUHCKON TUIATGOPMBI U 2) MErakoOMIUIEKC ajbIuicKoro uexnia. llepBbiid
MPEACTABIISIET COOOM JKECTKYIO KPUCTAILUTMYECKYI0 OCHOBY COBPEMEHHOW CTPYKTYPHI
3emHON Kopbl (PKoHrapckuit Amaray), a BTOpoll — ciab0 ClIEMEHTUPOBAHHBIC
MOpOAbl, Xapakrep AedopMalii KOTOPHIX B 3HAYUTENIBHOW CTENEHH 3aBUCUT OT
HalpaBj€HUS! W WHTEHCHUBHOCTU IMEpPEMEUICHUsl MOACTUIAIONMIEr0 (yHIaMEeHTa
(npubanxaiickasi, anakojibckasi U WIMHCKas BbIMaAuHbl). B paboTe ucnosb3oBanach
I'eonornueckas kapra Kazaxcrana B macmrade 1:500000, a Takke onyOJMKOBaHHBIE
pabotel 1o reojoruueckomy crpoeHuio (Tumym A. B. CeiicMOTeKTOHHKA
mutocdepnr, 2011) rora Kazaxcrama. Ha pucynke 3.1 npuBeIcHBI OCHOBHBIC
CBEJICHUS O CTPYKType€, BEIIECTBEHHOM COCTaB€ U Pa3pbIBHBIX HAPYIICHUSIX
TEPPUTOPUH, IPUIETAIOLIEN K PAOHY.

AHaJIN3 T€OJOTUYECKUX MaTEPUalOB IO PETHOHY B IIE€JIOM IOKa3bIBAE€T, YTO B
pe3ynbTare KaJIEIOHCKOIO M TIE€PUUHCKOIO TEKTOI€HE3a BO3HUKIHM  CJIOKHO



MOCTPOCHHBIE  CKJaguyaThle  (TeocuHKIMHaNbHble)  mosica  [y-Wnuiickuiin
[lenTpansHO-)KOHrapckuii, BHYTPHM KOTOPBIX BBIACISAIOTCS AHTUKIMHOPUH W
CUHKJIMHOPHUM, OOBIYHO pa3AeiCHHbIE pPa3joMaMU pPA3NIUYHOW MPOTKEHHOCTU U
riyOMHBl TPOHUKHOBEHUS B 3E€MHYI0 KOpy. Mexny ckiagyaTbIMH CUCTEMaMH
CYLIECTBYIOT OTHOCUTENBHO cTaOuibHble 010kH (banxamickas n FOxxno-YKonrapckas
BraJguHbl). OCHOBHBIMU CTPYKTYpHbIMH 3yieMeHTamu siBisitorcs Llly-Mnwuiickas,
IentpansHo-XKonrapckas u Cesepo-’KoHrapckas ckiaggaTsle 30HBI, a TaKXKe
banxamickuit u FOxxHo-)KoHrapckuii cpeiMHHbIE MaCCHBBI.

74 75 76 77 78 79 80 81 82

Pucynok 3.1 - ®@parment reojiorudyeckoi kaprsl Konrap-baaxamckoro
peruoHa.

[To xnaccudukanmu, npuBeneHHoi B MoHorpadguu A. B Tumymia xp. Konrapckuit
Anaray, Anakonbckasi, FOxxno-ITpubanxamickas u YKapkeHTckasi BIQJAUHBI OTHOCSATCS K
HOBEUIIIMM OpOTr€HaM C MEXTOPHBIMH M TIPEATOPHBIMHM BHaJuHaMHU. Tak, MEJIOBbIC U
ITAJICOTEHOBBIE OTJIOXKEHUs pacnpocTpaHeHbl B JKoHrapckom Amaray, a B CeBepHOU
JKoHrapuu BCTpedaroTcsi MajeoLEeHOBbIE U S0LIEHOBbIE TOPOAbI OJIM3KOI0 COCTaBa.

Oco0eHHOCTH pacnpeeNieHrs] YETBEPTUYHBIX OTJIOXKEHUN ONPEAETHIN aKTUBHBIE
TEKTOHUYECKUE JIBUKEHUS - (DOpMUpPOBAHHME TOPHBIX XPEOTOB U OITyCKAaHUE JTHMIILL
BrnaauH. Tak B AmnakombckoM, FOxHo-TIpubanxamickom u YKoHrapckom paiioHax
HUKHEUETBEPTUUHBIE OTJIOKEHUS MPEACTABICHBI PAa3IMYHBIMU T€HETUYECKUMH TUIIAMH,
a BbICOKOropbsix JKoHrapckoro Anaray COXpaHWIMCh HM>KHEUETBEPTHUUHBIE OTIIOKEHUS
Ha BbicoTax J10 1800 M (cMm. puc. 3.2).

B coOTBETCTBMM ¢ CYHIECTBYIOIIMMH OIPEACICHUSAMH CUUTAETCS, 4YTO IO
npeoOialaroIeMy 3HaKy ABWKEHUM U BBIPQXKEHHOCTH B PeNbede BhIIEISIETCS HECKOJIBKO
TUTIOB CTPYKTYPHBIX 0OJacTeil: 1 - oporeHHbpie moaHsATHsI (TOpHBIE XPeOTh); 2 - MPOTHOBI
(BaauHbl) U 3 - OTHOCUTENBHO CTAaOMIIbHBIE (MPUMOAHATHIE IEHYJAIIMOHHBIE PAaBHUHBI,
CKPBITBIE TIO]T aJILIIUICKAM YeXJIOM. B cooTBeTcTBUM € 31O KOHIenmen [y-Mnuiickue
ropel, FOxxno-Konrapckue cknamuarbie 30HBI, LlenTpamsHo-XKonrapckas u CeBepo-
XKonrapckas 001acTH OTHOCATCS K 0071aCTSIM HOBEUIITUX TIOTHATHIA.
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Pucynok 3.2 - ®parmeHT cxeMbl HeoTekTOHMKH (Tumym, 2011).

Pa3pbiBHBIE HAapyILIEHUs IUPOKO PA3BUTHI B MpEEIax pacCMaTpUBaeMOI0 PErMoHa U
UTPAIOT HEMAJIOBAKHYIO POJIb B €M0 TEKTOHUYECKOM Pa3BUTHH.

Xpeber  JKonrapckwmii Amaray  paccMaTtpuBaeTcs OOJBIITTHCTBOM
WCCIIEIOBATENIE KAaK pallOH, TJI€ TEKTOHUYECKUE JBHKEHHUS 3€MHOU KOPBI
CONIPOBOXKJIAJIMCh pa3pblBaMM, B Pe3yJibTaTe 4ero 000COOUIIUCH OTACIbHBIE TJIBIOHI,
IIPUIOJIHATHIE HA PAa3jIM4HYI0 BBICOTY. IIpu 3TOM He Bce pa3pbIBHBIE HAPYIICHHS
UMEIOT CTPYKTypooOpa3symolliee 3HaueHue. B 3TOM OTHOIIEHHM HCCIeI0BaTEISIMU
BBIJICIISIOTCS BaxkHeHue rimyOuHHble pa3inoMbl (Boctouno-XKonrapcekuii, 3ananno-
Konrapckuit, HOxno-Xonrapckuit wu gp.) (Tumym, 2011), BiusBmMe Ha
reOJIOTUYECKOE pa3BUTUE B TedeHHE Tmaneo30s. OOHOM W3 NpUMEYaTeNbHBIX
0COOEHHOCTEM 3THX PA3JIIOMOB SBJISETCS TO, YTO OHU HAYWHAIOTCSA OT OPOr€HUYECKON
0o0JJaCTH W TMPOTITHBAIOTCA B CEBEpPO-3allaJHOM HAIpaBJICHUM, BCHApbIBasi TEJO
Kazaxckoit  mmargopmer  (Bocrouno-, 3amamno- wu  FOxHo-IlXyHrapckue,
Jlencuuckwuil). OnHako, HECMOTpsT Ha JOCTAaTOYHO XOPOIIYI0 BBIPAKEHHOCTh
YKa3aHHBIX Pa3jOMOB B pelibede, UMeeTcsl BECbMa Majio JI0Ka3aTesIbCTB TOTO, YTO BCE
ATHU Pa3IOMbI OBLTM AKTUBHBI B TEUEHUE MO3HETO MJIEHCTOIICHA-TOJIO0IICHA.

BocTouno-KoHrapckuii pazjioMm OTAENSIET TOPHBIE COOpYX)eHUsT KOHTapCKOro
Amaray ot Anakonbckoil u JKoHrapckod BhaauH. 3anaaHo-KoHTrapCKui
(Conpatcaiickuii) pa3nom orpaHnnyuBaeT KOHIapcKyr TOpHYIO CUCTEMY C 3amaja u
IIPOCIIEKUBAETCSA IO HEKOTOPBIM JAHHBIM (Ha KOCMHMYECKMX CHHUMKAaX) J0 FOKHOIO
noOepexbst 03. banxam. AnteiHAMensckuil pasznom paccekaer FOxHo-XXonrapckuii
OJIOK B CEBEPO-BOCTOYHOM HAIpaBieHUU U mpociexuBaeTcs oT rop Hlomnak na 103
1o p.bopoxymsup Ha BocToke. OOrmas mpoTsiKeHHOCTh ero okojio 400 kM. FOxHo-
JKoHrapckum pasyioM orpaHmyuBacT ¢ rora bopo-XOpHUHCKYI0 METaHTUKIMHAID.
BoporanuHckuil pa3znoM mpocieKUBaeTCs Ha KOCMOCHUMKE BJIOJIb F0’KHOTO CKJIOHA
XKonrapckoro xpeOTta, ¢ BojopaszienoM KoTtoporo coBmagaer ocb Cepepo-
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Konurapckoit merantukiuHamu. CapKaHICKHA pas3ioM HMEET CYOIIMpPOTHOE
npoctupanue u orpannuuBaeT LleHTpanbHo-)KOHrapcKyo MeraHTUKIMHAJb C CeBEpa.

B mnpouiecce paGoThl W3y4deHBl XapaKTEPUCTUKU CEHCMUYHOCTH Ha Oosee
obmmpHoi Teppuropun (42°00' - 47°30' ¢. mr. u 73°30" - 85°00' B. 1), 4YTOOBI y4ecTh
BIMSHUE CWIBHBIX CEUCMHMYECKMX COOBITHI  OKPYXKAIOUMX  TEppUTOpUil  Ha
CEMCMHUYECKYI0O  OMACHOCTh  paccmarpuBacmoro JKoHrap-banxamickoro peruosa.
CoOpaHHast ¥ cUCTEMaTU3UPOBaHHAS WH(POPMAITUS O TPOU3OMICIIINX 3/I€Ch CHITBHBIX H
OILIYTUMBIX 3EMJICTPSICCHUSIX TO3BOJIMJIA TOCTPOUTH KapThl HW30CEUCT CHJIBHBIX
3eMyIeTpsiceHuid: / - OaybHOro bakanacckoro zemierpsicenus 1979 r., 7 - OaibHOTO
Texemuiickoro 1993 r. u 2009 r., 6 - 6asHOTO JKOHrapckoro 3emierpsicenust 1958 r.,
5 - 6ammeHOro Ilomakckoro 1986 1., 5 - GammsHOrOANTHIHAIMENBCKOTO 1964 1. Ciemyer
OTMETUTh, YTO Ha ore paccmarpuBaeMoro peruona 10 - 11 OamnbHoe Ymimkckoe
semierpsicenre 1889 r. omrymanoch ¢ MakCUMaIbHON MHTEHCUBHOCTBIO 8 Oaios, 9 - 10
o6amutbHoe Bepaenckoe 1887 1. - 7 6aios, 10 - 11 6ammsHoe Kemunackoe 1911 1. - 6
6asutoB u 8-6ayutbHoe Kemuno-Yyiickoe 1938 r. - 5 6asios.

[TocTpoeHBI KapThl SMUICHTPOB CHJIBHBIX 3emiteTpsicenuii (M>4,8 u M>6,1) ¢
npeBHeWMX BpeMeH 1o 2022 1. ¥ chaalbIX C AHEPreTUYECKHM C 3HEPreTHYeCKUM
kimaccom K>8,6 (M>2,5) ¢ 1962 no 2022 r. , KOTOpble TMO3BOJWIMA CAETaTh BBIBOJ O
HEPaBHOMEPHOCTH HX IUIONIAIHOTO pachpeneseHus. COBMECTHOE PacCMOTPEHHE KapT
AIUIICHTPOB 3EMJICTPSICCHUN C OCOOCHHOCTSMHU T€0JIOTMYECKOTO CTPOCHHUS, TO3BOJIMIIN
BBIJICTINTH HA TEPPUTOPUN PETUOHA P CEMCMOAKTUBHBIX 30H: CeBepo-Tsanp-111anbckas,
3annmuiicko-Kynretickas, YKonrapckas, Kuprusckas, Kermenckas, Yy-Mnuiickue ropsl,
Wnuiickas Bnaauna, CeepHast Konrapus, FOxnoe Ilpubanxamibe, bopo-XopuHckasi.
AHamM3  TEPPUTOPHATIBHOTO  pACIpPENECNICHUs]  SIUIICHTPOB  CWIbHBIX  (M>6,1)
3eMJICTPSICCHUM TIOKa3all, 4YTO IIOJABJISAIONICe OOJBIIMHCTBO HMX O0pa3yloT [Be
JOCTaTOYHO y3KHe€ JIMHENHbIe 30HbI — CeBepo-Tanbp-11lanbckyro u KoHrapckyro.

Ha meppumopuu Cegepo-Tsanv-Lllanbckot 30Hbl STHULEHTPH 3€MIIETPSICEHUIN C
M>6,1 npuypouenbl k 3aummiicko-Kynrelickoit 30He (Bepuenckoe 1887 r., M=7,3;
Ummkckoel889 1., M=8,3; Kemunckoe 1911 r., M=8,2; Kemuno-Uyiickoe 1938 r.,
M=6,9; Kananam-Tronckoel978 r., M=6,8; baiicopyrckoe1990 r., M=6,3).

Ha meppumopuu ’Koneapckou 30HbI SNHALECHTPBI 3eMJETpsAceHUnd C¢ M=>6,1
npuypodeHsl k JXKonrap-bopo-Xopunckoii 3one (Tekemmiickoe 1993 r. (M=6,1; K=15),
Jhxynrapckoe 1958 r. (M=6,4; K=15), Kyapmkunckoe 1921 r. (M=6,5; K=15); 1812 r.
(M=7,5-8,0), 1906 . (M=75-8,0)u 1944 r. (M=7,2).

Anamu3 TIIyOMHHOTO pacrpe/iefieHHss o4yaroB 3emuieTpsiceHuid amsi  JKonrap-
Banxamickoro pernoHa mokazaj, 4TO MOJABISIONIEE YHUCIO OYaroB 3eMJIETPSICCHUM
pacrioylaraeTcsi B Tpeaesiax 3eMHOM Kopbl Ha miryOmHax 5-20 kM. C yBenmueHHeM
DHEPreTUYECKOTO Kilacca 3eMJICTPSICEHUI BO3pacTaeT U IIyOMHA 3aJieTaHus UX OYaros,
Tak, o4yaru semierpsicenuii ¢ K>13 pacnonararorcs Ha Tiyourax 11-15 km u rmy0xe.

CeiicMUYeCKUIl PEXKUM TEPPUTOPUM XAPAKTEPU3YETCS 3aKOHOMEPHOCTSIMU
MIPOCTPAHCTBEHHO-BPEMEHHBIX BapHalldi CEHCMHUYECKUX COOBITUH M YacTOTOH HX
noBTopeHus. CuibHbIE 3eMJIETPSICEHUs, KaK MPaBWIO, MPUYPOUYEHBI K TpaHULIAM
OJIOKOB pa3HOTO0 paHra U O00pa3yloT JHMHEHHO BBITAHYThIE 30HBI Pa3HOIO
HampapjieHUsl. B IHeHTpalbHBIX 4YacTAX OJOKOB, KOTOpPbHIE MPEACTABISIOT COOOM
KECTKOE SJIPO, CUJIbHBIX 3eMJICTPSICEHHM MaJlo WJIM OHU OTCYTCTBYIOT. Takum
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oOpazom, mporiecc neopmMupoBaHus B OONBINICH CTETICHH CBOJUTCS K MEPEMEIICHUTIO
OJIOKOB 3eMHOM KOPBI BIIOJIb OCJTA0JICHHBIX 30H.

[To pacmonoxeHuto CHIIbHBIX M>6,1 3emierpsiceHuil Ha Tepputopun JKoHrap-
Bopo-XopHuHCKOr0 pernoHa BBIJCICHBI JBE JIMHCHHBIC CEHCMOAKTHUBHBIC 3O0HBI,
KOTOpPBIC OKOHTYPHBAIOT €T0 C CeBepa M ¢ tora (cM. puc. 3.3).

- IMATBlswl

Pucynok 3. 3 - Jluneiinble ceiicMoakTuBHbIe 30HbI ZKonrap-bopo-Xopunckoro
peruona: 1-nmo 3emierpsiceHusiM ¢ M>6,1; 2- no 3emierpsicenusim ¢ M>5,5-6,0.

ComnocraBiieHUE BBIJICTICHHBIX JIMHEHHBIX UICTOYHIUKOB CEHCMUYECKHUX YHEPTHH C
aAKTUBHBIMH Pa3joMaMU IOKAa3aJi0, YTO FOXKHBIN JTMHEHHBIH UCTOYHUK CEHCMHYECKHIX
DHEPruil HAXOAWUTCA B HEMOCpeAcTBeHHOW Oym3octu ot FOxkHO-XKoHTrapckoro
pa3joMa, a CeBEpHBIN — OT bopoTaTMHCKOTO pa3ioma.

JIIs  BBIIETICHHBIX CEHCMOAKTHBHBIX 30H PACCUMTAHBI KOJUYECCTBEHHBIC
nmapaMeTpbl CEHCMHYECKOTO pexuma: Ajg — ceicMUYecKas aKTUBHOCTh, ¥ — YTOJ
HAKJIOHa TrpaduKa IOBTOPSIEMOCTH 3EMJICTPSACEHUH, U - CKOPOCTh HapacTaHHS
ceiicmuunocTH (cM. Tabm. 3.1).

Taomma 3.1 - [TapameTpsl celicMUYECKOT0 PesKUMA OCHOBHBIX CEHCMOAKTHBHBIX 30H

No | Ha3zBaHue 30H S, KM® [Tepuon K, |4 Y v
HaOJIFOIEHUS

1 | XKonrap-Cesepo-Tsaup- | 466871 | 1951-2022 (9,0 |0,04 |0,45 |0,93
[[Manbckas

2 3ammmiicko- Kynretickas | 29098 | 1951-2022 80 0,10 |042 |26

3 | Xonrapckas 45750 |1961-2022 |8,0 |0,064 [0,43 |1,62

4 | Kuprusckas 18019 | 1951-2022 |8,0 |0,055 (0,43 |1,77

5 | KermeHbckas 16773 |1951-2022 (8,0 [0,045 {0,44 |1,40

6 | Yy-WUnuiickas 20792 | 1951-2022 |8,0 |0,012 0,52 |0,38

7/ | CeBepo-XXonrapckas 29644 |1989-2022 |8,0 |0,019 |0,47 |0,449

8 | Capkanjckas 28462 |1989-2022 |8,0 |0,007 |05 |0,27

9 | Unuiickas 19891 |1951-2022 |7,0 (0,023 |0,42 |0,42

10 | FOxHo - 82607 |1951-2022 |8,0 |0,004 [0,47 |0,16
[Tpubanxamnickas

11 | bopo-XopuHckas 25199 |2003-2022 |7,0 |0,202 |0,52 |3,02
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HauGonpmM ypoBHEM CEHCMHUYECKOW aKTHBHOCTH XapaKTepu3yloTcs bopo-
Xopunckast (A10=0,202), 3aumnuiicko-Kynreiickas 30HbI (410=0,10), a cpeaHum-
XKonrapckas (410=0,064) u Kuprusckas (A410=0,055) 30Hbl. CaMbIMH HHU3KHUMH
VPOBHSIMU  celcMUYeCcKOM akTuBHOCTH oOnanaioT Capkanjackas u HOxHo-
[Tpubanxamickas 30Hb1 410=0,007-0,004.

Pa3paboTanbl KOJMYECTBEHHBIE MOJEIU CEHCMHUYHOCTH JIi TEPPUTOPUU
JKoHrap-banxamckoro pervoHa, a HMEHHO, IUIOTHOCTHAs MOJENb SIHIEHTPOB
3EeMJICTPACEHUM, MOJIECIIN CEUCMUYECKON aKTUBHOCTH,  MOIIHOCTH CEMCMOAKTUBHOTO
CJIOS1, YJIETbHON MOIIHOCTH MCTOYHUKOB CEMCMHYECKON SHEPrMM M MaKCHUMaJlbHBIX
HaOMIOeHHBIX coTpsAceHuit. [IpoBeneH QopMalM30BaHHBIN aHAIW3 KOMILIEKCA
CEHCMOJIOTHYECKUX U TCOPU3NYECKUX MAHHBIX IS IEJIeH OIEHKH CEeHCMHYECKOU
OMAcCHOCTH W pa3paboTaHa KapTa 30H BO3MOXKHBIX ouaroB 3emuterpsicennii (BO3) mo
KOMITJIEKCY CEHCMOJIOTHYECKUX U TeO(PU3NUECKUX JaHHBIX.

[pu BeIENCHUM naowaonbix celicmuyeckux ucmounuxos (N. Silacheva, 2023)
MCIIOJIb30BaHbl aTpuOyTHBHAsE 0a3a JaHHBIX AKTHBHBIX PA3IOMOB, pelibed) MECTHOCTH
(Google Terrain) u xatanor 3emnerpscennii CASHA-BU (cwm. puc. 3.4).
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Pucynok 3.4 - Pacnpenesienune nmjiomaaHbIX CEHCMUYECKHUX HCTOYHUKOB
Ha Tepputopun Konrap-baaxamickoro peruona u ero 0ygepHoi 30HBbI.

B npoepamme QpenQuake moorcem ucnonvzosamvcs mobas gopma 3a0asaemast
camum  uccredosamenem. Bcnm  UCTIONB30BaTh  KPUBOJIMHEHHYIO ¢dopMy Tpaduka
TIOBTOPSIEMOCTH (C 3ariOoM BHU3 B 00nactd Mpg), TO B 3TOM Cilydae CyMMapHOE
(KyMyJISITUBHOE) YMCIIO 3eMIIeTpsiceHnii ¢ MarautyaamMu M>M; onpenensiercs mo dopmysie
3.3.15:

(e_B(MW_Mmin)_e_B(Mmax_Mmin))

N = e* BMmin x (3.3.15),

1—e~BMmax—Mpin)

r7e e — HarypambHoe uncio; P=bIn10, B — mapamerp pacnpenenenus ['ymOens; b — yron
HaKJoHa TrpaduKa MMOBTOPSIEMOCTH 3emieTpsiceHuid mo BemumuuHe M, Mpu#t My
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MaKCHMaJIbHasi W MUHUMalTbHass MarauTynapl, Mw — MomeHtHass Marautyma; N(M) —
©KEro/THOE KOJIMYECTBO 3eMJIETPSICEHH OOJIbIIIE PEICTABUTEIHHON MATHUTY/IbL.

OueHb BaXHBIM SIBJISIETCS MPEATIONOAKEHUE O JIMHEHHOCTU TpaduKa MOBTOPSEMOCTH,
KOTOpoe IMpoKo obcyxaaetcst B ymreparype (A. /1. 3aBbsuioB, 1984; B. 1. Yiomos,
1988; I'. A. Boctpuxon, 1988). Kak nokazaHo B mpezenax KpyIHBIX CEHCMOAKTUBHBIX
pernoHoB  CesepHoii EBpazum 3emnerpsicenust ¢ M>6,5 umeror 0Ooree  BBICOKYIO
MIOBTOPSIEMOCTb, YEM CJICIOBAIO OBl W3 TPAAUIMOHHON JIMHEHHON MHTEpHONsIMY. PeanbHas
94acTOTa BOSHMKHOBCHUS KPYITHBIX 3eMJICTPsICCHUIA B 3 1 OoJiee pa3 BBIIIE, YeM CUUTAIIOCh
npexae. B cB3U ¢ 3TMM yMECTHO OTMETUTH (DAaKT IUIOXOTO COTVIACHsl TOBTOPSIEMOCTH
CJIBHEHIIINX 3eMIIeTpsiceHnii, mMeBImX Mecto Ha CeBepHoM Tsub-11lane, ¢ 6onee crnabbvMu
(A. CoiapikoB, 2004; A. b. CagpikoBa 2012).

B 910if cuTyarmm WCHONB30BaHWE KPUBOJIMHEHHBIX Tpa(UKOB TMOBTOPSIEMOCTH
3EeMJICTPSICEHUI C 3arOOM BHH3 B OOJIACTH OOMNBIIMX MArHUTY/ TPHUBEAET K 3aHIDKCHHUIO
YpOBHS ceiicMmdeckoro pucka. [loatomy B Hacrosmieit pabore mpu pacuerax BOCO
UCTIONB30BAJIUCh KaK  KPHUBOJMHEWHBIE (OpMBI TpaUKOB IOBTOPSEMOCTH, TaK U
npsiMoyiHenHbIe. B nocnenuem ciyyae BemarHa N onpenersiercs o gopmysie 3.3.1.6:

N = ea'_ﬁMmin X e_.B(Mw_Mmin) (3316)

HeoOxonmuMo  OTMETHUTH, 4YTO  pAacueTHbIE  3HAYEHUS  MOBTOPSIEMOCTH
3eMJIETPSICEHUI, OTIPENIETICHHBIE 110 MPSIMOJIMHEHHOMY IpaQUKy 3HAUUTENILHO BbILIE (OT
0,5 mo 1 mnopsaka), yeM — 10 KpuBOJIMHEHHOMY rpaduky. Takum o0pazom,
ucnosb3oBanre npu BOCO kpuBOIMHEHHOT0 rpaduka MPUBOAUT K 3aHUKEHUIO YPOBHSI
ceiicMmuueckoro pucka st teppuropun JKonrap-bamxamickoro peruona. Ilostomy
nanee Ui OLEHKM TMapaMeTpoB CEHCMHYECKOTro pekuma it Bcex (Bcero 56)
TUTOIIATHBIX UCTOYHUKOB (CM. puc. 3.4) ObUTH HCIIOJIL30BaHbI PSAMOJIMHEIHBIE TpaUKH
MOBTOPSIEMOCTH 3€MJIETPSICEHUI.

Mogesb JIMHEHHBIX HMCTOYHUKOB. Ui pacyera JMHEHWHBIX HCTOYHUKOB
UCIOJIb30BaHa aTprOyTHUBHAs Oa3a JaHHBIX AaKTUBHBIX pa3ioMOB (cMm. puc. 3.4),
cocrapieHHass B TOO «Muctutyre ceiicmonornn»y MUC PK. JluHelHbIMH
HMCTOYHUKAMU MOJICJIH SIBJISIFOTCS aKTMBHBIE PA3IOMBbl, B MPEJIEiax KOTOPHIX BO3ZMOKHbI
3eMIIETPSICEHUSI OT YMEPEHHBIX N0 CUJIbHBIX. [Ipn aHanmmze celicMUYeCKOW OMacHOCTH
paccMaTpUBaIMCh JIMHEHHBIE ICTOUYHUKH, HAUUHAs ¢ MarHUTY 1kl 0T Ms>6.0.

bubmmnorexka OpenQuake Hazard Library comepkut OoJibIlioe KOJIHYECTBO
mozenei 3aryxanus (GMM) ans pacueToB Makpoceiicmuueckoit nateHcuBHocTH |PE
(Intencity Prediction Equation), mrects W3 KOTOPBIX, HCIOJB3YIOTCS IS pacuera
WHTEHCHBHOCTH B Oamtax. M3 mectu wmoxmenedt myis wuccieayeMon TEPPUTOPHUH
Hanbonee moaxoxut moxenb Bindi Et Al 2011Repi. Ona Obuta pa3paboTaHa Ha
ocHOBe paboThl, omyOnuMkoBaHHOW B crtarbe D. Bindi, S. Parolai, A. Oth, K.
Abdrakhmanov, A. Muraliev and J. Zschau (2011) «Intensity prediction equations for
Central Asia». [list mocTpoeHust Mojieneit npeackasanus HHTeHcuBHOCTH |IPE Obutn
WCIIOJIb30BaHbl JaHHbIE N0 66 CHUIBHBIM 3emileTpsiceHussM LleHTpanbHOl A3uw,
OXBAaTHIBAIOIIMX JWANa30H MArHUTY] 0 MOBEPXHOCTHBIM BoJIHaM oT 4.6 10 8.3. B
moznemu Bindi Et Al 2011Repi mnpumenena IPE ¢ ydeToM »SmMIEHTPaIBHOTO
paccTostHUA Repj, M UCTIONIB3YETCS YPABHEHUE:
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B Rgpi+h2 ) 5
I=a;M+a,—a;3 |Oglo ez 8,4( Repi + h?% — h), (3327)

riae h-rryOuHa odara Jiis KaKJI0ro 3eMIJICTPSICCHHUS, a3 ap a3 as— KO3 HUIIMEHTHI; ap,
a, — ONpeNeNsAoT 3HaueHwe I|B MCTOUHUKeE; az a4, — OMHUCHIBAIOT 3aTyXxaHus | ¢
paccrosiuueM. bonpmuHcTBO paspaboranubix B mupe IPE (Intencity Prediction
Equation) y4uThIBalOT HECKOJBKO BAPHAHTOB YPAaBHEHHS B 3aBUCUMOCTH OT THIIA
MarHuTyJbl, = PAacCTOSIHHMS,  3aBUCMMOCTH  MAarHuTyJbl  OT  PacCTOSHUSA
(anMIIeHTpalbHbIe, TUIOLIEHTpalIbHbie) U Ap. [lpu sTomM B pacyerax mo Qopmyie
3.3.2.7 HauboJiee YacTO MCHOJIB3YIOTCS OAIHUICHTPAJIbHBIC PACCTOSHHUS TIPH
¢dukcupoBaHHoOi TimyOmHe owaroB h = 15 xm. Jlnsg 3toro ciyyass 3Ha4YCHUS
kodpdurmentop  paBel: a; = 1,049; a, = 0,686; a3z = 2,706;
a,=1,811-10™*, CrangapTHOE OTKJIOHEHHE cocTaBisieT ¢ = 0,689.

PernonanbHast MOIeNb 3aTyXaHUS MHTCHCUBHOCTH COTPSICEHHM C PACCTOSTHHIEM
Obuta cozmana s tepputopun JKonrap-Cesepo-Tsub-1llanbckoro u Kaparay
Tanacckoro pervoHoB. JlJis 3TOro mpUBJICKAIUCh HauOOJEe HANCKHBIC KapThI
usoceiict (6onee 20) cunpHbIX (M = 4,5-6,0) u paspymutensubix (M = 6,1-8,3)
3eMJICTPSICEHUI Ha paccMaTpuBaeMon TeppuTopud. Vcnonb3oBanuch 3Ha4YECHHS
pPaaNyCoOB M30CEUCT, KaK CpeJHHE, TaK U BJIOJIb U BKPECT OCHOBHBIX I'€OJIOTHYECKUX
CTPYKTYp, Kak C y4eToM, Tak M 0e3 yuera pazMepa ouara. J[jas MaTeMaTH4ecKoro
OTHCaHMs MOJIENTU UCII0JIb30BaIOCh ypaBHeHue 3.3.2.8:

J]_ =bM —’Yolg Rgpi + hz +c, (3328)
b =15, vo, C — KO3 PUIUCHTHI, YHUCICHHBIC 3HAYCHHUS KOTOPBIX IPHUBEICHBI B
tabnwuie 3.2 71 BCeX paCCMOTPEHHBIX CITyJacB.

Jns BXomHOTO (haifyia cCeCMHYECKUX MCTOYHHMKOB OBLIM MOoAroToBieHBl CSV
(dhaisibl 171 Kax10ro Tuma uctounuka. C moMoIipo ckpunTta “csv2xml.py” monydeH
daiin ¢ TakumMu ke mapamerpamu, HO B (opmate XML, KOTOpBIA MOXKHO
UCToJbp30BaTh B porpamme OpenQuake Engine.

Tabonauna 3.2. - 3navyenuss ko3puuueHToB Yo U ¢ 1is ’Konrap-Cesepo-TsaHb-
Tanbckoro u Kaparay Tamacckoro pernonoB (Coiabikos 2004)

NHurtepBan Cpennee Bxpecr Bnoinb Bnonb Cpennee c
paccTostHul, | 0e3  ydera | CTPYKTYp CTPYKTYD, CTPYKTYp, C | yU4ETOM
KM pa3zmepa 0e3  yuera | yueTom pa3Mepa
ouara pa3zMepa pa3Mepa ouara
ouara ouara
Yo Y Yo Y Yo Y Yo Y Yo c
o 180 36 |33 |37 |31 |33 [29 |30 |22 |33 |26
>180 - - 6,65 100 |66 [109 |56 |81 |64 |97

C mnomompro nporpammHoro odecrieueHus OpenQuake Enginec  yderom
IJIOIIAHBIX U JIMHEWHBIX HCTOYHUKOB, PACCMOTPEHHBIX BbIIIE, OBLIM IMOIYYEHBI
BEPOSITHOCTHBIE KApPThl OLEHKU ceicMuueckor omnacHocTH JKoHrap-banxaiickoro
peruoHa st AByX ypoBHeu BepositHoctd 10 % u 2 % 3a 50 ner B Gayuiax ImIKajbl
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Mepxkanu (B OubnroTeke MOoJeNb JAeTCs JjIsi MHTEHCUBHOCTH M0 ITKajie Mepkamim
MMI). TTockonpky ko3(pdunueHT mnepexona oT mkaiasl Mepkanu k mkaine MSK-
64(K) paBern 1 (HypmarambetoB A., CeimbikoB A., CamgsikoBa A. b. 2019), T0
HOJyYCHHBIC PE3y/IbTaThl pacyeToB COOTBETCTBYIOT U mkaie MSK-64 (K). Pacuetsl
BBITIOJIHEHBI Ui TeppuTopuu, Bkimoudaroniel JKonrap-banxamickuif permoH B
npeaenax 41.50° - 50.00° ¢ .. m 70.00° - 85.30° B. A. MO CeTKE ¢ MHTEPBAJIOM 5 KM B
0o00MX HaMpaBIEHUAX, UYTO OMNPEACIICT MPOCTPAHCTBEHHOE pa3perieHue KapT.
['pyHTOBBIC YCIOBHSI XapaKTEPU3YIOTCS CKOPOCTHIO PACIIPOCTPAHEHHUS IMOTEPEUHBIX
BoTH Ha rayouHe 30 M (VSzy = 410 m/c), 9TO COOTBETCTBYET CpeaHUM 3HAUYCHUSIM ||
KaTeropyuu rpyHTOB MO CEMCMHUYECKUM CBOMCTBAM.

Pacuetst BOCO Obuti npoBeAeHbI JIsl IBYX BapuaHTOB. B kauecTBe mepBoro
NpUHSATA KPUBOJIMHEWHAs (hopMa rpaduka MoBTOPSIEMOCTH € 3aTMOOM BHU3 B 00J1aCTU
OOJBIIINX 3eMJIETPSICEHUM, & B KAU€CTBE BTOPOTO MPUHSTA NMPSMOIUHEIHas dhopma.

Bo Bropom Bapuante pacuera BOCO Oblin npuBli€UEHBI, aJlalTAPOBAHHBIE K
MECTHBIM  CEMCMOTEKTOHMYECKHM  YCJIOBHSM  BXOJHBIE  mapameTpbl. Tak,
MOBTOPSIEMOCTh ~ 3E€MJICTPSICCHHI C ouaraMM pa3HbIX dSHEPruii (MarHuTyn)
OTpenesuiach TpPH TIOMOIIM MPSMOJMHEHHOTO TrpaduKka TOBTOPSEMOCTH, a
MHTEHCUBHOCTh COTPSICEHUN - PErHOHANIbHOM (MECTHOM) MOJENbI0 3aTyXaHHs
OaTpHOCTH, 3aaBaeMoit popmynoin 3.3.2.8 co cpemHuME (C y9eTOM pa3Mmepa odara)
3HaUYeHUSIMA Kod(hduimieHToB Yo B C (cM. Tadn. 3. 2). g storo ciydas ObLIH
OIIpe/esiCHbl HOBbIE 3HaYeHUs1 Kod(pduiimentos B popmyne 3.3.2.8: a; = 1,5; a, = -1,33;
az=3,3; a, = 0,0014.

Chauana ObUTa MPOAHATM3UPOBAHA 3aBHCUMOCTh KOHEUHBIX PE3YJIHTaTOB OT THIIA
U XapaKTEepPUCTHK HCIIONB3yeMbIX MOJENIE CEHCMHYECKOrO peXrMa W 3aTyXaHus
MHTEHCUBHOCTU COTpsiceHuil ¢ paccrosiuueMm. Ilpu cpaBHenun Kaptet BOCO s
JKonrap-banxamckoro  pernoHa ¢ BEPOSTHOCTBIO — NPEBBILIEHUS  PACUECTHOM
nHTeHcuBHOCTH 10% (CpeaHuii mepuoj MOBTOPSIEMOCTH coOTpsiceHuidt 475 ner) ¢
W30JIMHASMA MaKCUMAaJIbHON HAOMIONEHHON HMHTEHCUBHOCTH COTPSACEHUH (Jmay) IS
yKa3aHHOW Tepputopuu 3a nocneanue 150 ner, ObUIO MOKa3aHO, YTO PACUETHHIE
3HAUEHMsI CYIIECTBEHHO HIDKE, YeM HaOJIOIECHHBIC, TOT/Ia KaK MPH CPaBHEHUHM KapThI
BOCO, nony4eHHo# ¢ UCMOIB30BAaHUEM AANITUPOBAHHOTO MOIX0/Ia C KAPTOH Jmax OHU B
LIEJIOM COOTBETCTBYIOT JPYr Jpyry. TakuM oOpa3oM MOXKHO YTBEpXKAaTh, YTO YYET
aIaNTUPOBAHHBIX K MECTHBIM CEHCMOTEKTOHMYECKUM YCIIOBHSIM BXOJHBIX IapaMeTpPOB
OpenQuake Engine mprBOAUT K BIOJIHE PEATUCTUYHBIM OLICHKAM.

Ha pucynke 3.5 a, 6 npuBenensl okoHuatenbHbie kapTel BOCO ([leranpHOro
CEMCMUYECKOTO 30HUPOBaHUs) Tepputopun JKoHrap-bamxarmickoro pernosa B 6amiax
mkanel MSK-64(K) ¢ BepostHocThio  mpeBbiieus 10 % 3a 50 ner (mepuoj
MTOBTOPSEMOCTH CEHCMUYECKHX coTpsiceHuit 475 ner) (cM. puc. 3.5 a) u 2 % 3a 50 ner
(repro 1 MOBTOPSIEMOCTH CEHCMUYECKUX coTpsicenwii 2475 ner) (cm. puc. 3.50).

W3 mpuBeneHHBIX JAaHHBIX CIEIYET, YTO Ha 000MX KapTax HAOII0JAeTCs IIaBHOE
YBEIMUEHUE 3HAYEHUN MakKpocercMHUYecKkol WHTeHcHBHOCTH (J) ¢ roro-3amana Ha
CEBEpO-BOCTOK. [Ipm HSTOM MakcHMalibHBbIC 3HAUEHUS J JOCTHUTAIOTCS B paiiOHE
XKonrapckoro xpedta: Jmax = 8,5 - 9,0 w1 mepuoma MOBTOPSIEMOCTH CEHCMHYECKHX
corpsicenuii 475 ner (cMm. puc. 3.5, a) U Jnax = 9,5 19 mepuoga MOBTOPSIEMOCTH
celicMuuecKux cotpsicenuit 2475 ner (cMm. puc. 3.50).
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(a) (6)

Pucynok 3.5 - Kapra BeposiITHOCTHOI1 OLIEHKH CeMCMHUYECKOIN ONACHOCTH
Tepputopun ’Konrap-baixamckoro permona B 6ajiax mkaiabl MSK-64(K) ¢
BEPOSITHOCTHIO npeBbimenus: a) 10 % 3a 50 et (mepuox NOBTOPAEMOCTH
ceiicMmuvecknx corpsicennu 475 jier); 0) 2 % 3a 50 et (mepuox NOBTOPSIEMOCTH

ceiicMuYecKuX coTpsicennu 2475 jer).

Moryt 65ITh yuTeHsl npu pazpabotke CHUIIoB mst Tepputopun Pecrybnuku
Kazaxcran, otBerctBeHHass opranusanus (KasHMCA) wucnone3yer kak Kaptel
BEPOSATHOCTHOW OLICHKH CEMCMHMYECKON OINACHOCTH B NMHMKOBBIX YCKOPEHHUSX TPYHTA,
Tak 1 KapTel BEpOATHOCTHON OLIEHKM CEHCMHUYECKOW OMACHOCTH B Oajulax IIKaJIbl
MSK-64 (K) (cm. puc. 3.5a, 3.56). KapThl, onuchiBaroIme ceiCMUUECKYHO OMTaCHOCTh
C IOMOIIBID MAaKpPOCEHMCMHUYECKUX II0KA3aTENEN IOCIEIACTBUM 3€MIICTPSACEHUN —
oamwioB mo mkane MSK-64 (K), maror wHpOpmMaimio o (HOHOBOW celicMHUYSCKON
OMACHOCTU  paiioHa CTPOMUTENIBCTBA W MO3BOJIAKOT  OLUEHUTH  BO3MOXKHBIE
MAaKpOCEHCMUYECKHE  IOCIEACTBHS  IMPOTHO3MPYEMBIX  3emileTpsiceHuil. B
COOTBETCTBUM C METOAMKONM EBpokony &, maHHBIE KapThl PEKOMEHIOBAHO
pa3zpabaThiBaTh UIMEHHO JIJISl 3TUX ABYX NEPHOA0B MOBTOpsieMocTH (475 u 2475 ner)
MHTEHCUBHOCTU COTPSCEHHM.

Kapra nns mepuoga moBTOPSIEMOCTH MHTEHCHBHOCTH COTpsicEHMU 475 ner
uMmeeT ypoBeHb pucka 10 %, uyTo BeITEKaeT U3 CIEAYIOIEr0: MaTeMaTHYecKasi MOJIETb,
UCIIONIb3yeMasi TMpU ONHCAHUM CTAaTUCTUKUA 3EMJIETPSICEHHM M 4YacTOThl MX
BO3HMKHOBEHUS MPEACTaBIeHa cTaTucTUKon [lyaccoHa 1 ee OCHOBHBIM ypaBHEHUEM

ne— F\,—AD
PIN = n]=£""or p[N = =227 (3.3.4.8)

n!

B vacTHOM ciydae 3T0 ypaBHEHME OMMCHIBAET BEPOATHOCTh TOTO, YTO 3a Bpems t
cyuutrcs N = N 3emierpsiceHuit onpenernéHHOW WHTEHCUBHOCTH U XapaKTepPU3yEeMbIX
94acTOTOM (CPEIHUM KOJMUECTBOM 3eMJICTPSICEHUH B T0JT) BOSHUKHOBEHHUS A.

JlommycTiM, HAac HMHTEPECYET BEPOSATHOCTH TOro, 4ro 3a Bpems t = 50 uer,
npousoitner N = 1 3emierpsiceHuid OnpeneneHHON OaTbHOCTH, XapaKTepU3yEeMBbIX IO
pe3yibTaTaM PEeTPOCTIIEKTUBHBIX HAOIIOJICHUM, TIeproIoM moBTopsieMoctt T = 475 ner,
T.e. A= 1/Tr=1/475 ner.

[MoncraBnsis oti upsl B ypaBHeHue 3.3.4.8, MoyunM CIeIyrollee 3HaYCHHE
BEPOSITHOCTU TAKOTO COOBITHSL:

(1/475*50) % 7>%0/11 = 0.094746065921290, T.¢. prmepro 9,47 % (3.3.4.9)
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Ternepb, UCTIONB3YsI Ty ke (HOPMYITy, TIOCUNTAEM CYMMAapHYIO BEPOSTHOCTH TOTO,
9TO 3a 3TO ke BpeMs t = 50 ner cimyunrtcst 60JbIle, YeM OJTHO 3eMIIETPsICEHHE, HallpUMeEP
ucnone3ysa Gopmyny 3.3.4.9 um Tak gamee 10 MaTreMaTHYeCKOM OeCKOHEYHOCTH
3EMIICTPSICEHHH, T.C.

P[N>1]=P[N = I]+++P[N = w]=] - P[N = 0]=1-e*'=1 - "¢ (3.3.4.10)

T.C. TCIICPb CHUTACM CyMMyZ
P[N=1] + P[N=2] + P[N=3] + ... P[N=6eckoneunocmv] =0.094746065921290
+0.004986635048489+1.749696508241744e-04 + ... + (= 1-e°47 =
0.099912373747741 = 10% (3.3.4.11)

T. €. cymectByer 10 % BEpOSITHOCTb TOrO, YTO JJIi CEMCMUYECKMX COOBITHI C
MOBTOpsieMOCThIO B 475 net 3a 50 niet npousoiiner 1 u Oonee 3eMiieTpsceHui 3aJaHHON
MHTEHCUBHOCTU. B mmrepatype, 3Ta BeJIWYMHA HOCUT Ha3BaHHUE-8EPOAMHOCHIb
npesviueHUs.

Ha mpakthke, B CTpOUTENBCTBE, MPOCKTUPOBAHUM JIOPOT U JAPYTHUX
COOPY>KE€HUM, YacTO JBUTAIOTCA B OOpAaTHOM HAaIlpaBJCHUH, T.€. YCTAHOBHUB TakK
Ha3bIBAEMYIO BEpOSITHOCTH TipeBbIiieHust B P = 10 % nnst cpoka GyHKIIMOHUPOBAHMUS
o0BbekTa cTpouTenbcTBa B t = 50 jeT, CTpOAT KapThl JJIs 3eMIIETPSICEHUN 3aJaHHON
MHTEHCUBHOCTH (JIOMTyCTUM B 9 0ayioB) ¢ IEPHOIOM MOBTOPSIEMOCTH

Tr=-t/In(1-P1g0)= 474.56107 et~ 475 net (3.3.4.12)
a st P =2 % B cTpouTenbcTBE 0CO00 BAXKHBIX 00BEKTOB
Tr=-t/In(1-Py)~ 2474.91582 et~ 2475 ner (3.3.4.13)

Takum 00pa3om, Jisi CTPOUTENHCTBA ATOMHBIX 3JIEKTPOCTAHIMI HampHUMep,
JOJIKHBI BBIOMPATHCS pAalOHBI XapaKTEPHU3yEeMble 3EMIIETPSICEHUSIMH C TEPHOIOM
MOBTOpieMOCTH Tr = 2475 7er, mpu 3TOM B CTPOHUTEIbHBIE HOPMBI OyjaeT
3aKIaabBaThcst P = 2 % BepOSATHOCTH TMPEBBINICHHS SIUHUYHOTO 3EMIICTPSICCHHSI
3a/1aHOM UHTEHCUBHOCTH (paBHOU 9 GasioB).

OTnrure MEeTOaUKHU JIJIsi BeposiTHOCTHBIX KapT (cMm. puc. 3.5 a, 6) oT MeToiuKu
panee pa3paboranHbix KapT 3akimtodaercs B CleyrOIeM:

B npennmaraemoM BapuaHTe pacdera CeHCMUYECKON OIMAaCHOCTH OBLIH MCIIONIB30BAHbI, KaK
IUIONIAIHbIE CEMCMUYECKHME WCTOYHUKH, TaK W CEUCMUYECKHE HWCTOYHHKU B BHJIE
aKTUBHBIX PA3JIOMOB, TOTAA KakK B MPEIbIIYILIEM BapUAHTE HCIOJB30BAIMCH TOJILKO
IUIOIA/IHBIE CECMUYECKUE UCTOUHUKH.

B pa3zpaboranHOM BapuaHTe MpH pacyeTe CEHCMHUYECKON OMAaCHOCTH OBLJIO UCIIOJIE30BAHO
HOBOE COBPEMEHHOE MPOrpaMMHOE 00ECTIEYeHUE — MOCTOSIHHO OOHOBJIsIEMasi IpOrpaMMa
OpenQuake Engine (Ha 0CHOBE yueTa COBPEMEHHBIX HAYYHBIX TOCTHKECHUI) C OTKPBITHIM
JIOCTYTIOM TSI TIOJIb30BATEIIEH.

3AKJTIOYEHHUE

OCHOBHBIE PE3ybTATHI UCCIIEAOBAHNI CBOAATCA K CIIEAYIOLIEMY:

1. B coBpeMeHHOI CTpYKType BepXHeH 4acTu 3eMHOM Kopbl JKoHrap-banxaiickoro
pEerMoHa  YEeTKO  BBIACISIIOTCS ~ JBA  METakOMIUIEKCA:  KOHCOJWIUPOBAHHBIM
(mome3azoiickuii) (hyHTAMEHT SMHUTEPIMHCKON TUIaThOpMBl U albIUKACKUN yexoi. Ha
BOCTOKE PETHOH IPEACTaBIeH ropHOM Lienbio XKoHrapckoro Anatay, a 3amajHasi 4acTb
BKIIouaeT vacth [Ipubanxarmickod BraauHbl. HoBeifias CTpykTypa permoHa umeeT
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O70KOBBIH XapakTep. ['paHuIlbl OJIOKOB MPOXOAT MO PazioMaM pa3IMuHON TITyOHHBI, U
UTPAIOT HEMAJIOBAXHYID pOJIb B €ro TEKTOHMYECKOM PA3BUTHUA W MPOSBICHUU
ceticMuuHOCTH. COMOCTaBUTENBHBIN aHAIM3 Te0JOr0-TEKTOHUYECKUX OCOOEHHOCTEN C
CEMCMUYHOCTBIO MTOKAa3aJl TEHETUYECKYIO CBS3b 36MJIETPSCEHUM C TAKUMHU CTPYKTYPHBIMU
DIIEMEHTAMHU 3€MHOM KOpBI, KaK 30Hbl KOHTPACTHBIX HOBEHIIMX TEKTOHUYECKUX
JIBYDKEHHIA Y 30HBI TITyOUHHBIX PA3JIOMOB.

2. Ha teppuropun JKoHrap-banmxaiickoro permoHa BelMYMHA CEUCMHUYECKUX
BO3MCUCTBUI  JOoCTWUTaeT & OalIoB; TOTCHIMAIBHYI0 CEHCMHYECKYI0  OIMAcHOCTh
MPEACTABIISIIOT ceiicMoakThBHBIE 30HbI FOxxHOM JKonrapun, bopo-Xopunckoii 1 CeBepHOro
Taup-11lansd; yCTaHOBIEHO OJM3BEPTHKAIGHOE MaJCHHE CEHCMOAKTUBHOIO O0bBEMA,
TOBBIIIICHHBIMUA YPOBHSIMM AKTUBHOCTU XapakTepu3yrorcst bopo-XopuHckas, 3aumiicko-
Kynrefickass u HOxnoit JKoHrapckas 30HBI, Je(QOPMHPOBAHHOE COCTOSHHE CPEIIbI
OIpENIEISIETCA KaK CIBUTOBOE. BO BpeMEHHOM pacnpeneneHun 3emiieTpsiceHnid JKoHrap-
basnxaickoro permoHa MMeeT MECTO OIpeNeieHHAs! YHOPSAIOYEHHOCTh — HaOIIOJAI0TCs
NIEPHO/Ibl AKTUBU3ALMK U 3aTUIIbA. CHJIBHBIE 3EMIICTPSCEHUSI B OCHOBHOM ITPOHMCXOJSIT
IPYyIIIaMH, KOTOpbIE BO BPEMEHHM pAa3lEleHbl IEPHOJAMH IIOKOS. JTO TOBOPUT O
3aKOHOMEPHOM CMEHE MEPHOJOB HAKOIUIEHMS W PaspsaKd YIpyrux aedopmaruii, 4to
MOXKET OBbITh HCIIOJIB30BAHO JJIsI JIOITOCPOYHOTO MPOTHO3a CHJIBHBIX 3eMieTpsiceHuid. B
IIPOCTPAHCTBEHHOM PACHPENCICHUN 3€MIICTPSCCHUM BBIICIIIOTCS JBE JIMHEWHBIE 30HBI
CEHICMUYECKUX HWCTOYHMKOB, B TIPEIENbl KOTOPBIX YKJIA[IBIBAIOTCS O4Yark BCEX
3emIieTpsiceHuii ¢ M>6,1.

3. Tloka3aHo, 4YTO ydYeT agaNTUPOBAHHBIX K MECTHBIM CEHCMOTEKTOHHYECKHM
YCIIOBUSIM BXOIHBIX MapamerpoB OpenQuake Engine mpuBoauT K BIOJHE PeaCTHYHBIM
OLICHKAM CEMCMHYECKOM OMNAacCHOCTM U JaeT Oosee JETAIbHYI0 XapaKTEPUCTHKY
BEPOSITHOCTHOTO TIOJI1 UTHTEHCUBHOCTH COTPsICEHHH, 4eM KapTbl OC3.

ITo pesympratam pacuera noctpoenbl Kapter BOCO (meTanbHOro CeHcMHYECKOro
30HUpOBaHus) Teppuroprn JKoHrap-banxarickoro perroHa B 0auiax MakpoCeHCMHUYECKOM
kasbl MSK-64 (K) ¢ BeposITHOCTBEO TIPEBBIIIICHHS pacueTHO# uHTeHcHBHOCTH 10 % 1 2 %
B Teuenue 50 jer (cpemuuii niepron nosTopsieMoct 475 u 2475 ner COOTBETCTBEHHO) B
mactrrabe 1:1 000 000.

IHPAKTHUYECKHUE PEKOMEHJIALINU

MoryT 6bITh yuTeHbl Tipu paszpadotke CHUIIoB mist Tepputopun Pecrybnvku
Kazaxcrtan, otBerctBennass opranmzaius (KasHUMCA) wucnonb3yer kak Kapter
BEPOSATHOCTHOW OLICHKH CEMCMHMYECKON OMACHOCTH B NMHUKOBBIX YCKOPEHHUSX TPYHTA,
Tak 1 KapThl BEpOSTHOCTHOW OIIEHKH CEHCMHUYECKOW OMAacHOCTH B Oaax MIKaJbl

MSK-64 (K).
CIMUCOK OMYBJIMKOBAHHBIX PABOT IO TEME
JUCCEPTALIMU

1. JanabaeBa A. T. CeiicMu4HOCTh AJIMATHHCKOTO PETHOHA (K CEHCMUYECKOMY
MuKpopaiionupoBanuto r. Anmatel) [Teker] A. B. CagpikoBa, A. Ceinpikos, I'. T
Cruxapnas, E. B. I'punienxo., A. T. JlanabaeBa. - ['eonorus u oxpana neap. 2014. Ned,
C.82-89. — Pexxum nocryma:https://www.elibrary.ru/item.asp?id=32327364
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2. Jlana6aeBa A. T. BeposiTHOCTHas OLIEHKa MCXOIHOM CEHCMUYHOCTH ropoja
AJMaThl B CBSI3U ¢ MUKpoparoHupoBanreM ero tepputopun [Tekcr] / A. b. Caapikosa, A.
Coinpikos, . T'. Ctuxapnas, A. T. [lanaGaesa. - M3sectuss HAH PK. Cepust reonoruu u
texauueckux Hayk. ISSN 2518-170X (Online). ISSN 2224-5278 (Print). — Anmarer.  2017.
N5, C. 79-92. (Scopus, 1E- 1.28). Ilpouentmn 47%, CiteScore 2.0, kBaptuib - 2,0. —
Pexxim nocryma: https://www.scopus.com/authid/detail.uri?authorld=57196465605

3. JanataeBa A. T. Meron «aKkTUBU3AIMA-3aTHIILEY» O3EMJIETPSICEHUSIM
cpenaert cuimbl [Tekct)/JI. K. CymeeB, A. b. CanmpikoBa, A. T. Jlanabaesa,
A.M.Katy6aeBa. -M3Bectust HAH PK. Cepust reonormu u Texuudeckux Hayk. ISSN
2518-170X (Online). ISSN 2224-5278 (Print). - Ammater. - 2020. - Ne3. C.170-176.

[Mpouentmie  47%, CiteScore 2.0, xBaptwip - 2,0 Pexum  gocryna:
https:/Avww.scopus.com/authid/detail.uri?authorld=57218905381
4, JanataeBa A. T. IIpocTpaHCTBEHHBIE 3aKOHOMEPHOCTH 3aTyXaHHUs

MHTEHCUBHOCTU CEMCMUYECKUX COTpsICEHUI Ha Tepputopuu Boctounoro Kazaxcrana
[Texct]A. T. [anaGaesa,3.A.CaiinaybaeBa, A.M. KarybaeBa u np.CoBpeMeHHbIE
TEXHHKA u TE€XHOJIOTUU B Hay4HBIX UCCIIEJOBAHUSIX .
Coopuuk MartepuanoB XIV MexayHapogHoi KOH(PEPEHIIMH MOJIOABIX YYEHBIX U
crynedToB. MznarensctBo: ®I'BYH, bumkek, 2022. C.171-174 — Pexum noctyma:
https://www.elibrary.ru/item.asp?id=49802366

5. JleranbHOE  CEHCMMYECKOE  30HUPOBAaHWE  TeppUTOpuM  BocTouHo-
Kazaxcranckoit oonactu [Tekcr] / Monorpadus. [lon penakimeit H. B. Cunauesoit, H. b.
V36ekonBa, JI. A. CapcenbaeBa. — Anmartsl, 2023. — 195. ISBN 978-9965-9611-8-2

6. [anadaeBa A. T. O ceiicmuynoctu JKoHrap-banxamickoro pernona
[Texctr] / A. T. JlanabaeBa, A. CwiasikoB, A b. CagpikoBa. - Hayka, HOBbIE
TEXHOJIOTHH 1 nHHOBaIuu Keipreiscrana. -bumikek. — 2023. - Ne.1 C. 15-18. — Pexxum
nocrymna: https://elibrary.ru/item.asp?id=53728939

7. ManadaeBa A. T. Ceiicmuueckuii pexum JKourap-banxamickoro
peruoHa mo uHcTpyMeHTaabHbIM HaHHbIM[ Teker] / A.T. JlanabGaeBa, A.CoIIbIKOB, A.
b. CanpikoBa. - U3Bectuss HAH KP. -bumkek. — 2023. - No.3 C. 81-90.—Pexxum mocryma:
https://www.elibrary.ru/item.asp?id=54830461

8. Danabayeva A. T. Detailed seismic zoning of the East Kazakhstan
region in the Republic of Kazakhstan [Text] / N. V. Silacheva, N. P. Stepanenko,
O.K.Kurilova, A. D. Kudabayeva, A. T. Danabayeva.- Geodesy and Geodynamics. -
Nel5. P. 156-165 — Pexxum moctyna: https://doi.org/10.1016/j.ge0g.2023.08.005

Q. lanadaeBa A. T. CrarucThUyecKuid aHaau3 CEHCMHUYECKUX JTaHHBIX
cuiibHBIX 3emieTpscennit XKonrapuu [Tekcr] /A. T. Jlanabaea, A. Coinpikos, A. C.
Kycaunos.-Hayka, HOBbIe TexHOJ0TUM ¥ MHHOBaMK Kbiprei3cTana. -butikek. — 2023.
Ne.7. C. 70-76. —Pexxum nocryma: https://elibrary.ru/item.asp?id=63359673.

PE3IOME
duccepranus lanadaeBoii AiryJb Tysned0aeBHbI «OueHKa ceilcMUYECKO
onacHoctu Konrap-bajxanmckoro pernoHa» Ha COUCKAHHME YUEHOH CTeneHH
KAH/IM/IATa re0JI0r0-MMHEPAJIOrnuecKuX HaykK no cnemuaabHocTu: 25.00.01 —
0011as1 ¥ perMoOHAJIbHAA Ie0JIOTUsl.
KuroueBble c10Ba: CENCMOIIOTHS, 3€MIIETPSICEHUE, CEICMUYECKAsT OITACHOCTb,
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MOJIENb CECMUYECKUX UCTOYHUKOB, AKTUBHBIA PA3JIOM.

Oo0bexkTOoM HccaenoBanus sBisieTcs JKoHrap-banxamickoro pervos B CBS3u
C OLICHKOM CEMCMUYECKOW OMACHOCTH.

IIpeamer wuccaenoBanusi: CeUCMUYHOCT U CEHCMHUYECKUN  PEKUM
tepputopun JKoHrap-banxaiickoro pernosa.

Henbp padorbl. BeposTHOCTHas OIGHKa CEHCMMYECKOM OMacHOCTH IS
Tepputopu  JKOHrap-bajixalmckoro perroHa Ha OCHOBE KOMIUIEKCHOTO —aHajM3a
CEICMOTEKTOHMYECKHX M CEMCMOJIOTMYECKMX JAHHBIX M pa3paloTKa KOMIIBEOTEPHO-
OCHOBAaHHOM MOJIEJIV OLIEHKY CEUCMUYECKOTO MOTEHIIMANIA.

Mertoabl ucciaenoBanus W anmaparypbl. [IpoBefeH KpuTHYECKMI aHAIM3
JUTEPATYPHBIX WCTOYHHWKOB JJISi BBIIBJIICHHS T'€OJIOTO-TEKTOHUYECKUX OCOOCHHOCTEH
M3y4aeMoro peruoHa, XapaKTEePHBIX q4epT T'€0JIOT0-TeOrPaPUIECKOTO
paliOHUPOBAaHUSI W Pa3pPbIBHBIX HAPYUIEHUW, MIMPOKO PA3BUTBIX B IMpejenax
paccmatpuBaeMoro peruoHa. (CoOCTaBlIiEH NPEACTaBUTEIbHBIA CEMCMUYECKUI
Katanor s Tepputopun JKoHrap-bamxamickoro pervoHa ¢ HCHOJNb30BaHHEM
HCTOPUYECKUX HAHHBIX M COBPEMEHHBIX MHCTPYMEHTAJBHBIX JAaHHBIX Ha TEPPUTOPUN
Kazaxcrana u conpenenbHbIX TOCYIapCTB sl BBISIBJICHUS IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTEM  MAapaMeTpOB  CEUCMUYHOCTH M CEMCMHUYECKOIO  PEKMMA.
Hcnons3oBaHo coBpeMeHHOe TporpamMHoe obecniedenne OpenQuakeEngine  mis
MIPOBE/ICHUSI CEMCMUYECKOM MapamMeTpU3aluy TUIOMAAHBIX U JTUHEHHBIX CEHCMUYECKUX
UCTOYHHMKOB, M Ui pa3paboTKu KapTel BEpOATHOCTHOM OLIEHKH CEHCMUYECKON
OIACHOCTY PETHOHA.

IHoyuyeHHble pe3yJbTaThl M HOBU3HA. Ha ocHOBe M3ydeHuss OOBLEMHOM CTPYKTYPbI
MOJISI CEUCMUYHOCTH, ITyTEM COCTABJICHHS KapT IUIOTHOCTH CEUCMHUYECKOro (poHa B CIIOSIX
Pa3HOM TITyOMHBI, ClIeNIaH BBIBOJ O OJM3BEPTUKAILHOM MaICHUM CEHCMOAKTUBHOTO 00BEMA.
BrimonHeHn pacdeT KOJMYECTBEHHBIX MOJENeH CeMCMUYHOCTH (MOJEIA CEHCMUYECKOM
AKTUBHOCTH U TJIOTHOCTH JITUIIEHTPOB, IPOOHOCTH, MOIITHOCTH CEHCMOAKTUBHOTO CIIOS U JIp.)
Briepeie mpoGriiema OlGHKH CEHCMHYECKOM OIMACHOCTH JUI pacCMaTpHUBAEMOro PErvoHa
paccMaTpuBacTCs C  BEPOSTHOCTHOM  TOYKM  3peHus..  PazpaboraHa  meTomuka
KOMIUIEKCHPOBAHUSI ~ PA3JIMYHbIX  BEPOSITHOCTHBIX ~ METOOB  M3Y4YEHHUs [apaMeTpOB
CEICMUUECKOTO PEXKMMa. BriepBble COCTABIECHBI BEPOSTHOCTHBIE KAapThl CEMCMUYECKOM
OMACHOCTM M TIPUMEHEHAa METOJIMKA OLEHKM CEHCMUYECKOro MOTEHIMala M XapakTepa
Pa3BUTHS CECMUYECKOT0 MPOLIECCa HA UCCIIETyEMOM TEPPUTOPHML.

PexomeHnanmm 1o ucnosib30BaHuio. [Ipu pazpaboTke KapT BEPOSTHOCTHOM OLIEHKU
CEMCMUYECKOM OMacHOCTH TEPPUTOPHIAC MMOMOITBIO TiporpaMMHoro ooecreueHus OpenQuake
Engine pexoMeHTyeTcsi NCTOIb30BaTh MOJIEN 3aTyXaHUsI CEMCMUYECKOM MHTEHCUBHOCTH U
CEMCMHUYECKOT0 PEXKUMA, AAIITUPOBAHHBIEK MECTHBIM CECMOTEKTOHMYECKUM YCIIOBHSIM.
Obsmactb npuMeneHusi. Pa3paboTaHHble HOBbIE METOMKKA OYIyT HCIOJBb30BaHbI IPU
CO3/IaHUM KapT CEUCMUYECKOT0 30HUPOBAHMSI PA3HOM JIETATBHOCTH PETMOHOB 1 o0JiacTelt PK
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PE3IOMECH

Nanab6aeBa Aiiryb Tysie0aeBHaHBIH ''KOHrap-baaxam pernoHyHyH
CeliCMHKAJIbIK KOPKYHYUYYHa 0aa Oepyy'" Auccepranuschbl reoJI0rus-
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MUHEPAJOTrUsl MWJIMMIEPUHUH KAHAUIATHI OKYMYIITYYJIYK JaPa’kKacblH U3eHUI
anyy yuyH: 25.00.01 — skaanbl :kaHA PerMOHAJABIK Fe0JIOTUsl.

Herusru ce3aep: CElCMOJIOTUS, JKEp TUTUPOO, CEUCMHUKAIBIK KOPKYHYY,
celiCMUKATBIK bynak Mojieny, AKTUBITYY sKapaka.

M3uineenyn odbekTHCH OOJTyIT sKOHIrap-baixarn aiiMars! CeHCMUKAIBIK KOPKYHYUKA
0aa Oepyyre OalIaHBIIITYY SCETENIET.

MN3nanee mnpeamern: JKonrap-bamxam TeppUTOPUACBIHAATEI AWMAaKThIH
CEHCMUKAIYYJIYTY )KaHA CEMCMUKAJIBIK PEKUMU.

M3wineenyn  makcarbl.  CEHCMOTEKTOHMKAIBIK — JKaHa  CEHCMOJIOTMSUIBIK
MaabIMATTapAbl KOMIUIEKCTYY TAZIOOHYH Herm3uH e JKOHrap-banxamn perioHyHyH aiMarbl
YUYH CEHCMUKAIIBIK KOPKYHYUYKa BIKTHIMATIYY 0aa Oepyy 'KaHa CeHCMHKAIIBIK TTOTCHITHATIBI
0aaT0OHYH KOMITHIOTEPAMK-HETH3/ICIITeH MOJIETIMH HITITE YbITYY.

N3unneenyn meroaaopy. PervoHnyH celiCMUKAIBIK MOTEHIMAIBIH 0aanoo Y4yH
I€OJIOIMSUIBIK-TEKTOHUKAJIBIK CTPYKTYpaJIap/ibl TAII00, JKEP TUTUPOOJIOPAYH KOPYHYILITOPYHYH
MEUKHH/IMK-YOAKBITTBIK ~MbIA3aM  YEHEMIYYJIYKTOPYH TaJIO0 KaHA Y3aK MOOHOTTYY
CEHCMUKAIBIK PEXUMIMH MApaMETPIIEPUH TaKTOO, CEMCMUKAIBIK KOPKYHYUTY 0aanoo Y4yH
CENCMONIOTHSUIBIK YKaHa Te0(MMBUKAIBIK MapaMeTpIIepIMH KOMIUIEKCHH (popMasIaiiThIpbUIraH
TAII00, CEUCMHKAIBIK OyJlakTap/bl ASHTTHIK >KaHA JIMHUSUIBIK —TapamMeTprellTupYYHYH
MPOrPaAMMAIIBIK KOMIUIEKCHUH MPAKTUKAra KUpruzyy, CEHCMUKAIBIK KOPKYHYUYKA BIKTHIMATIIBIK
0aa100 KapTachIH UIIITEI YbI'YY YIYH IPOTrpaMMaHbI KOJIJIOHYY.

AJIBIHTAaH KBIMBIHTBHIKTAP KAHA KAHBIYBLIABITBI. CEHCMUKAIIBIK TaJIaaHbIH
KONIOMIYK TY3YJYLIYH W3WINOOHYH HETW3UHZAC ap KaHNal TEPEHIMKIEIW KarMapiiaplarsl
CEUCMUKATLIK  (DOHIYH ThITBI3IBITBIHBIH KapTAIapblH TY3YY apKbLIyy CEHCMOAKTUBIYY
KOJIOM/IYH BEPTUKAJIBIA KAKBIH TYLIYYCY KOHYH/IO ThISIHAK YbIrapblIbl. CENCMUKATYYITYKTYH
CaHIbIK MOJCNIEPUHUH 3ceOM  arKapbUIIbl (CEMCMUKAIBIK  aKTHBAYYJIYKTYH —SKaHa
SIULICHTPIEPAMH  THITBI3ABITBIHBIH,  OOIUOKTYYJIYKTYH, CEHCMOAKTUBIYY  KaTMapiblH
KyoarTyymyryHyH JK.b. Monennepy) KapasiblIin ’aTkaH PETMOH YUYH CEHCMUKAIIBIK KOPKYHYYKa
0aa Oepyy Macesiec OUPUHYH KOJTy BIKTHIMAIIBIK KO3 KaparraH Kapatyyza. CelicMUKaIbIK
PEXUMIIVH TIapaMETPIIEPUH U3IIIOOHYH ap KaHIal bIKTBIMAIIBIK bIKMAJIAPBIH KOMILJIEKCTOO
METOAMKAChl MINTEIUN YbIKKaH. CelCMUKAIbIK KOPKYHYYTYH BIKTBIMAIIBIK KapTaaapsbl
OUPHHYM KONy TY3YJAY KaHa CEMCMUKAIBIK TIOTCHIMAIIbI YKaHa FRWIICHYYYYy aiMakTa
CeMCMUKaITBIK IPOLIECCTHH OHYTYY MYHO3YH 0aaioo METOAMKAChI KOJOHYJITY.

Cynymrroosiop. Mol porpaMMaibIK KaMChI3I00CY MEHEH alMAKThIH CEHCMUKAIBIK
KOPKYHYYYH  BIKTBIMAIIBIK ~ 0aago0  KapTalapblH MIOTEN  YbITyy[Ja  KEPIUIMKTYY
CEMCMOTEKTOHMKAJIBIK [IAPTTAPra bUIAMBIKTAIITHIPhUITaH CEMCMUKAIBIK VIHTEHCHBIYYITYKTYH
KaHA CEVCMUKAJIBIK PEKUMIMH aXKbIPOO MOJIETZIEPUH KOJIIOHYY CYHYIITAJIAT.

Koagonyy Tapmarel. HMmmemmn yblkkaH kaHel Meroqukanap Kasakcran

PecryOnikachIHBIH PETMOHIOPYHYH aHa OOJYCTApbIHBIH ap TYPAYY JCTATAYYIyryHOArbl

CelfiCMUKAIIBIK 30HATIAIITHIPYY KapTanapbIH TY3YY/© KOJIOHYJIAT.
W z—
SUMMARY

Thesis of Danabayeva Aigul Tulebaevna on the topic «Assessment of seismic
hazard of the Zhongar-Balkhash region» submitted for the degree of Candidate
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of Geological and Mineralogical Sciences specialty 25.00.01 — general and
regional geology

Keywords: seismology, earthquake, seismic hazard, model of seismic sources,
active fault.

The object of the study is the Zhongar-Balkhash region in connection with the
assessment of its seismic hazard.

Subject of the study: Seismicity and seismic regime of the territory of the
Zhongar-Balkhash region.

The purpose of the study. Probabilistic assessment of seismic hazard for the
Zhongar-Balkhash region is based on a comprehensive analysis of seismotectonic and
seismological data and the development of a computer-based model for assessing its
seismic potential.

Research methods. Analysis of geological and tectonic structures to assess the
seismic potential of the region, analysis of spatiotemporal patterns of earthquake
events and validation of the parameters of the long-term seismic regime, formalized
analysis of a complex of seismological and geophysical parameters to assess seismic
hazard, application of a software package for seismic parameterization of areal and
linear seismic sources, application of the OpenQuake Engine program to develop a
Map of probabilistic seismic assessment dangers.

The obtained results and the novelty. Based on the study of the volumetric
structure of the seismicity field and by mapping the density of the seismic
background in layers of different depths, a conclusion is made about a near-vertical
drop in the seismically active volume. Quantitative models of seismicity (models of
seismic activity and density of epicenters, fractionality, thicknessof the seismoactive
layer, etc.) have been calculated. For the first time, the problem of assessing seismic
hazard for the region under consideration is considered from a probabilistic point of
view. A method of combining various probabilistic methods for studying the
parameters of the seismic regime has been developed. For the first time, probabilistic
maps of seismic hazards were compiled and a methodology for assessing the seismic
potential and the nature of the development of the seismic process in the studied area
was applied.

Recommendations. When developing the maps for the probabilistic
assessment of the seismic hazard of any territory using the OpenQuake Engine
software, it is recommended to use models of attenuation of seismic intensity and
seismic regime adapted to the local seismotectonic conditions.

The scope of application. The developed new techniques will be used in the
creation of seismic zoning maps of different scales of the areas and regions of the

Republic of Kazakhstan.
@ﬂ Gl
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