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OBIIAA XAPAKTEPUCTUKA PABOTHBI

AKTYaJIbHOCTh TeMbl Auccepranmuu. OIeHKAa CEMCMUYECKOW OMACHOCTH M
CEUCMUYECKUN MPOrHO3 SBJISIIOTCS MPUOPUTETHHIMU HAYYHBIMU 3aJja4aMH B 00JIaCTH
HayK 0 3emJie, YTO CBSI3aHO C OBICTPBIM POCTOM ypOaHU3HPOBAHHBIX TEPPUTOPUN U
KatacTpopuueckumMu 3emiieTpsiceHusMu. [losTomy B HacTosiee BpeMms OOsblIOE
BHUMaHHE YAENSIeTCs Mpo0iieMe OLEHKHU CEeHCMHUYECKOW OMAaCHOCTHU HArja00aabHOM U
pPETMOHAILHOM MacIuTabax.

Tepputopus Kazaxcrana xapakTepu3yloTCs pPa3iIMYHBIMUA CHEIU(DUUECKUMU
CEHCMHUYECKMMH YCIOBHUSIMH, CPEAM KOTOPBIX Bbiaenserca JKonrap-bamxamickuii
peruon (76°-83°E, 44%-47°N). B agMMHHMCTPATHBHOM OTHOIUEHHH 3TOT PETHOH IO
HEJAaBHEr0 BPEMEHM OTHOCUJICS K TEPpUTOpHH AnMaTHHCKOM obnactu PecnyOnuku
Kazaxcran. Ykazom Ilpesunenta PecnyOnuku Kazaxctan Ne 887 «O HEKOTOpBIX
BONPOCax  aJMUHUCTPATUBHO-TEPPUTOPUATLHOTO  ycTpoiictBa  PecnyOnuku
Kazaxcrany, Teppuropusi AJIMaTUHCKOW 001acTH ObLIa pa3ferneHa Ha JBe 00JIacTH:
AnmaTtuHckyto u XKeTbicyckas ¢ 001acTHBIMU LIeHTpamu B T. Tamasikopran u KyHnaes
(OpBumit 1. Kammaraif). I'panunsl HoBoM JKeThicyckoil 00nacTH COBMAJAIOT C
rpannnamu  JKonrap-banxamickoro peruona, rae B OimwmkaiimieM  Oyayliem
IJIAHUPYETCS HHTEHCUBHOE OCBOEHUE TEPPUTOPHUU, U B CBA3U C 3THUM O0KUAAETCSA POCT
YUCIICHHOCTH  HacejleHus. OJTo  TpedyeT  HaydyHO-OOOCHOBAHHOM  OLEHKH
CEHCMUYECKON ONAaCHOCTHU JAHHOI'O PETMOHA.

CBsi3p  TemMbl  JAUCCepPTAIMM €  NPHOPUTETHBIMM  HAYYHBIMH
HANPABJICHUAAMH, KPYNHBIMM HAay4YHBIMHM MporpaMMamMu (IPOEKTaMH),
OCHOBHBIMH  HAYYHO-HCCJIEI0BATEIbCKUMU paboTramu, NPOBOAUMBIMH
o0pa3oBaTeJIbHBIMU U HAYYHBIMH yYpesKAeHUAMHU. TeMa JuccepTalyy CBs3aHa C
Hay4YHOU mporpammoit «OIeHKa CeCMUYECKON OMacHOCTH TEPPUTOPUM oOacTei u
ropoaoB KaszaxctaHa Ha COBPEMEHHOM HAYYHO-METOAUYECKOW OCHOBE», KOTOpas
BeinonHsu1ack B TOO «MHucturyTr ceiicmonorun»y MUYC PK nmo 3akasy MOH PK.
Pe3ynbTaThl BHINOIHEHNUS JAHHOW TEMbI ObLTH MCIIOIB30BaHBI MPU cocTaBiieHMH KapThbl
JeTabHOro cericmuyeckoro 3ouupoBanus (LC3) Teppuropun XKerucyiickoii 001acTu.

Heapr M 3aJ0a4d HCCIEI0BAHMSA - BEPOATHOCTHAS OLEHKA CEHCMHUYECKOU
onmacHocTH st Tepputopun JKoHrap-banxaimickoro pervoHa Ha  OCHOBE
KOMIIJIEKCHOI'O aHAJIN3a CEUCMOTEKTOHNYECKHUX U CECMOIOTMYECKUX JaHHBIX.

B pamkax uccnenoBanus ObUIM MOCTABIEHBI CIEIYIONIUE 3aaUH:

- MOKa3aTh POJb I'€OJOr0-TEKTOHUYECKUX JAHHBIX B OLIEHKE CEHCMHYECKOIrO
MOTEHIMAJIa PETHOHA;

- HCCIEN0BaTh IPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTU NPOSIBICHUS
3eMJIETPSICEHUH U YyTOYHUTH MapaMeTpbl JOJTOBPEMEHHOIO CEMCMHUYECKOr0 peKnMa
pEeruoHa,

- MpOBECTH (POPMATU30BAHHBIA aAHAIM3 KOMILIEKCA CEUCMOJIOTMYECKUX H
reo(pU3NYECKUX MapaMmeTpoB Il OIEHKH CEeMCMHUYECKOM OMaCHOCTH;

- BHEIPUTh B MPAKTUKY HPOrpaMMHBIM KOMIUIEKC MO CEeHCMUYECKOM
napameTpu3aluy CEMCMOIE€HEPUPYIOIIMX 30H M pacyeT KapThl BEPOSTHOCTHOM
OLICHKU CEVCMUYECKON OIaCHOCTH.



HayuyHasi HOBM3HA OJIyYeHHBIX Pe3yJIbTATOB.

1. Ha ocHoBe m3yueHusi 0ObEMHON CTPYKTYpBI MHOJSI CEHCMUYHOCTH, IyTEM
COCTaBJICHUSI KapT IUIOTHOCTU CEHCMUYECKOro ¢GoHa B CIOSAX Pa3HOW TIIYyOMHBI,
CZIeJIaH BbIBOJ O OJIM3BEPTUKAIBLHOM NaJCHUH CECMOAKTUBHOIO 00beMa.

2. BbinonHeH pacyer KOJUYECTBEHHBIX MOJENEH CEHCMUYHOCTH (MOJenu
CEUCMUYECKON aKTUBHOCTH M IUIOTHOCTU 3IHIEHTPOB, JIPOOHOCTH, MOIIHOCTH
CEHCMOAKTUBHOIO CJIOS U JIP.)

3. BnepBole mnpoOiremMa  OIEHKM  CEMCMHYECKOW  OMACHOCTH IS
paccMaTpUBaEMOro PErMoHa pacCMATPUBAETCS C BEPOSTHOCTHOW TOYKU 3PEHHUS.
Pazpaborana meTonuka KOMIUIEKCHUPOBAHUS PA3IMYHBIX BEPOSTHOCTHBIX METOJIOB
M3Y4YEHHUs  TapaMeTpoB  CEHCMUYECKOro  pexuma. BrepBble  cocTaBieHb
BEPOSITHOCTHBIE KapThl CEHCMMUYECKOW ONACHOCTH M NPUMEHEHAa METOAMKA OLICHKH
CEHCMHUUYECKOTO TMOTEHLHANIAa U XapakTepa pa3BUTUs CEMCMHUYECKOro IpoLecca Ha
HCCIIEYEMON TEPPUTOPUHU.

IIpakTHyeckass 3HAYUMOCTH MOJYYEHHBIX Ppe3yabTatoB. l3ydeHue
CEHCMUYHOCTU TEPPUTOPHI, KaK H3BECTHO, Yallle BCEro IMpecienyeT HE TOJIbKO
Hay4HbIE LEIM TO3HAHUS MPUPOJBI 3E€MJIETPSICEHUH, HO M pELICHHE Cyryoo
MIPAKTUYECKUX 3a/1a4 MO OLEHKE U MPOrHO3Y CEHCMHUYECKOM ONacHOCTU. FIMEHHO oA
TaKUM YIJIOM 3PEHHUS B IUCCEPTALMU IPOBEIEHBI CEHCMOIIOIMUYECKUE UCCIIEIOBAHUS
CaMUM aBTOPOM WJIU MPU €0 HEMOCPEICTBEHHOM YYaCTHUH.

[TonyyeHHble B AMCCEpTAlUUA PE3YJIbTAaThl MOTYT OBITh HMCHIOJIb30BAHBI IMPHU
pa3pabOTKEe HOPMATUBHOM KapThl JAETAIbHOIO CEMCMHUYECKOTO 30HUPOBAHUSA
AnmatuHckoi obnactu PecnyOnuku Kazaxcran.

Meronnueckre BOIPOCHI U Pe3yJbTaThl, U3JI0KEHHBIE B IUCCEPTALUU, OyayT
MCIOJIb30BaHbl JIJIsi Pa3pabOTKu mporpamMM (pyHIaMEHTaJbHBIX HCCIEAOBaHUM, a
TaK)k€ HOPMAaTUBHOW KapThl CEMCMUYECKOTrO paiOHUPOBAHMS PETMOHOB U O0NacTeit
Pecnybnuku Kazaxcras.

BbisiBiI€HHBIE  3aKOHOMEPHOCTHM  NEPHOJOB  AKTUBU3AIMM U 3aTHIIbS
CEHCMUYECKOT0 Mpoliecca B peruoHe OyayT UCIOJIb30BaHbl MpU pa3padOTKe JOIT0- U
CPEIHECPOUYHOIO ITPOTrHO3a CUIIBHBIX 3EMJIETPSICHUM.

BHenpeHHass KOMIbIOTEpHAsi TEXHOJIOTHsSI OOpaOOTKM M aHaidu3a KOMILIEKCca
reoJoro-reopu3NIecKuXx M CEHCMOJIOTMYECKUX MaHHBIX JJIS pacyueTa MapamMeTpoB
CEHCMUYECKOI OMacHOCTH OYyJeT UCIIONb30BaHa s Apyrux peruonax Kaszaxcrana.

JKOHOMHYECKAS] 3HAYMMOCTBH IIOJIYYEHHBIX PE3yJbTAaTOB 3aKIIIOYAETCS B
CHIDKCHHHM TOTCHIIMAIBHOTO yiiepda OT pa3pylIUTENbHBIX 3EMIICTPSCECHUIH,
YUYTEHHBIX IIPU paCUYETE BEPOSITHOCTHOU OLIEHKU CEMCMHUYECKOU OIACHOCTU. B ciryyae
CWIBHBIX ceiicMuyeckux coObiTui (marmutymoi Ms 7,5-8,4) B JKonrapo-
banxamickom pernone u B paaumyce 300 kM (OydepHOW 30HBI) MPAMOM
PKOHOMHUYECKUH yIIepO MOXET cocTaBUTh OT okono 1200 mupa. momtapos CIHIA -
BKJIOUas pazpylieHue xkuioro (ouaa, o0bEKTOB HH(GPACTPYKTYpPHI, COLMAIBHBIX
YUpEeXACHUH, a TAK)KE 3aTpaThl HA BOCCTAHOBUTENIbHBIE PabOThl. [IpumMenenue kapThbl
BEPOATHOCTHOW OLIEHKM CEHCMHUYECKOM OIMACHOCTH MO3BOJISIET CHU3UTH IOTEPU Ha
20-30 % 3a cu€T NPOEKTUPOBAHUS CEHCMOCTOUKNX OOBHEKTOB.



OCHOBHBbIE 0JIOKEHUS TUCCEPTALUMN, BBIHOCUMbIE HA 3ALIUTY:

1. T'e0s1Oro-TeKTOHUYECKUE KPUTEPUN BBICOKOW CEHCMHUYECKON OINAacCHOCTH B
XKonrap-banxamickoM pervoHe 3aKkiI4arTCs B MPUYPOUYECHHOCTH OYAroB CUIIbHBIX
3EMJICTPSACEHUA K KPYNHBIM TEKTOHMYECKUM pazinoMaMm: Bocrouno-XKoHrapckuid,
HOxHo-YKoHrapckuii, ANTBIHAMENIBCKHI, KOTOPBIE PACCEKAIOT 3EMHYI0 KOpY Ha
OTJIeTIbHBIC OJIOKU C Pa3HOM MOITHOCTHIO.

2. Pacnpenenenme  3eMIETpSICEHHMH B MPOCTPAHCTBEHHO-BPEMEHHBIX
KOOpJIMHATaX II03BOJISIIOT, BO-TIEPBBIX, BBIACINUTH IMOTCHIHAIBHO ONACHbBIEC MJIS
M3y4aeMOr0 PErMoHa CEMCMOAKTHUBHBIE 30HBI, BO-BTOPBIX, ONPEICIUTh BPEMEHHbIE
BapUalli¥ YPOBHS CEMCMHYHOCTH, XapaKTEPU3YIOLIHUECS MEPUOIAMU AKTUBU3ALUU U
3atumibs. Co3jgaHHble KapTorpaduueckue MOJEIu KOMIUIEKCa MapamMeTpoB
CEHCMUYECKOTO PEXHMa XapaKTepU3YIOT OCOOCHHOCTH OJITOBPEMEHHOUW CpeHei
CEHCMHUYHOCTU TEPPUTOPHH.

3. Pa3paboranbl HaOOp BEPOSTHOCTHBIX KapT CEHCMUYECKOW OMACHOCTH
teppuropun JKoHrap-banxaiickoro permoHa, ¢ y4eToMm aJanTHPOBAHHBIX K MECTHBIM
CEMCMOTEKTOHMYECKUM YCJIOBUSIM BXOJHBIX mMapamerpoB Mo Mmeroanke OpenQuake
Engine, 4To mMpUBOOUT K PEATMCTUYHBIM OIIEHKAM CEHCMHYECKON OMAcCHOCTH M JaeT
OoJee IETaNbHYIO XapaKTEPUCTUKY BEPOSTHOCTHOIO TMOJISI MHTEHCUBHOCTH COTPSICEHUH,
YeM HOPMAaTHBHBIC KAPThI OLICHKU CEMCMUYECKOrO 30HUPOBAHUSI.

JInuHbli BKJIaA couckaTeisi. B quccepranimonHoi paboTe NCIOIb3yHOTCS:

- Marepuajbl  MHOTOJICTHUX  CEMCMOJIOTMYECKUX  (MaKpOCEHCMHYECKUX U
MHCTPYMEHTAJIbHBIX) HCCJIEIOBAaHUN: MAaKpOCEHCMUYECKUE JaHHbIE IOora U Ioro-
BocTOKa Ka3axcTaHa, HaunMHas ¢ JPEBHEUIINX BPEMEH 10 HACTOSIIEE BPEMS, a TAKKE
JAHHBIE PErMOHAIBHBIX M JCTAIbHBIX HMHCTPYMEHTAIbHBIX HAONIOAEHUN Ha
TeppuUTOpUH AIMATHHCKOW oOacTy, HauuHas ¢ 1927 rona;

- KaTajJoru CWIbHBIX W Cla0bIx 3emiieTpsceHuid KazaxcraHa u compeleabHbIX
TEPPUTOPUN TI0 MAKPOCEUCMHUYECKUM W HWHCTPYMEHTAJIbHBIM JAaHHBIM, BKIJIKOYas
Katayior ciadeix 3emierpsceHnii Bocrounoro Tsaub-11lans u XXonrapuw;

- Te0JIOrO-TEKTOHUYECKUE MaTepualibl, ONMyOJMKOBAHHBIE B OTKPBHITOW IeYaTH, a
Takke ordeTHble naHHble MucTutyTta ceiicmonorun MUC PK (ccpuika Ha HHX
MIPUBOUTCS 110 XO1Y U3JIOKEHUS );

- MpOTrpaMMHBIE CPENICTBa JJisi 00pabOTKU JAHHBIX, OMYOJMKOBAaHHBIX B OTKPBITOU
evaT ¢ He0OXOIUMOI CCBUIKOIA.

[TepeuncneHHbIe BEIIE MaTEPHUAIBI TIPEICTABIISLIN COOON NCXOMHBIE JaHHBIC, B
00paboTke U 0000IIeHne KOTOPHIX aBTOP MPUHUMAJ HEMOCPEICTBEHHOE Yy4acTHE C
MOMEHTa Haudasia pabotrel B WMHcTuTyTe celicmonorun Pecnyonuku Kazaxcrah,
COBMECTHO C IPYTUMU COTPYIHUKAMU JT1a00PaTOPUHN PETHOHATBHON CEHCMUYHOCTH.
ABTOp JHCCEPTALMM YYAaCTBOBAJI B IOATOTOBKE HAYYHBIX, HAYYHO-TEXHHYECKUX
oryeToB W nyOnukauuii. MM BhIMOAHEHO O0OOLIEHHME W pacyeT XapaKTEpPUCTHK
CEHCMHUUYECKOTO PEXUMa, MPOTECTUPOBAH NPOrPaMMHBIA KOMIUIEKC, C IOMOIIBIO
KOTOPOT'0 BEJETCS PACUET BEPOSITHOCTHBIX KaPT OILIEHKU CEUCMUYECKON OMACHOCTH.

Anpobanus  pe3yabTaToB  uccjaenoBaHuil. OCHOBHbIE  TOJIOKEHHS
JUCCEPTAIMOHHON pabOThl M €€ OTJEeNbHbIE YacTU ObLIM MPEACTABJICHBI B BHJIE
JOKJIaJ0B Ha KOH(EPEHIUSX U COBEIIAHUSAX: Ha MEXKIYHApOJHON KOH(MEpeHIu
«COBpEMEHHbIE METOJIbl OLIEHKH CEUCMUYECKOM OMacHOCTM U  MPOrHO3a



3emiieTpsiceHui 11t Tepputopun Pecnyonuku Kazaxcrany, (Anmatel, 16-18 utoHs
2022 r.); Ha MEXTYHAPOIHON HAYYHOU KOH(pEpEeHIH rocyaapcTB-ydactaukos CHI
o «COBpEMEHHBIM METOJIaM OILIEHKH CeMCMHYECKOW omacHocTuy, ([ymanbe, 18-25
nekabps 2022 r.); Ha VII MexnyHapogHoii koHpepeHuun «CelcMoniorus u
WH)KEHEpHasi cercmonorusi», TmnocBsmieHHo 100-metuto  co  JTHS  pPOXKIACHUS
oOmeHanonanbHoro juaepa . AnueBa (baky, 6-9 wutons 2023 r.); ma XVII
MexnyHapoqHON CEeUCMOJIOrndeckord mkoje n «llIkoma MoJoabIX CENCMOJIOroB
rocynapctB-ydactaukoB CHI» (Tamkent, 11-15 centabps 2023 1.).

IHosHOoTa OTpakeHHUsl Pe3yJbTATOB AuccepTauuu B nmyoaukanusx. [lo
TeMe JHUCCepTaluy OmyoInKoBaHo 9 padot, u3 Hux 1 MoHorpadus B coaBTpOCTBE, 5
crareii B PUHII, a takke 3 ctaThu B XKypHaJaX, NUTHPyeMbix B Oa3zax Web of
Science u SCOPUS.

Crpykrypa M o0bem auccepramum. JlucceprannonHas padoTa COCTOUT U3
BBeIEeHHs, 3 TiaB W 3akmodeHus. OOmmit o0beM nmccepranuu cocraBiser 135
cTpanuil, 54 pucyska, 7 tTabnui. Coucok JutepaTypsl BKItouaeT 129 HanMeHOBaHU.
BaaromapuocTu. ABTOp HCKpeHHE OjarojapuT 3a IOMOIIbL M I[€HHBIE COBETHI
HayuyHoro pykoBoautens K. A6apaxmaroBa. Takyke aBTOp BeIpaxkaeT 0JarogapHoOCTb
npodeccopy A. CeiabikoBy u mnpodeccopy A. HypmaramGeToBy 3a BHUMaHHE K
paboTe U Ba)kHbl€ 3aMeuyaHusa. ABTOp OYEHb MPU3HATENECH JOKTOPY (U3.-MaT Hayk,
ObIBIIEH 3aBeAyIOlIel J1abopaTopuu peruoHaNbHOW ceiicMuuHocTd, A. Bb.
CanbikoBO#, OE€3BpEMEHHO YIIEAIIeH M3 KU3HHU, HO OKa3aBUIEH OOJIbIIYI0 MOMOIIbL
MIPY BBIMIOJTHEHUU 3TON PaOOTHI.

OCHOBHOE COIEPKAHUE PABOThbI

Bo BBegeHnu, npeacTaBieHa aKTyaJbHOCTh TEMbI, C(OPMYIHPOBAHBI LIENb H
3a/layd  WCCJENOBAaHMS, OIPEACICHBl OCHOBHBIE 3allMIIAEMBIE  IOJOXKECHHUS,
MIPUBOJATCS METO/IbI UCCIEAOBAHM, ONpe/eNeHa HayuyHas HOBU3HA, MPAKTHUYecKas U
HPKOHOMHYECKAsi IIEHHOCTh Pa0OThI, a TAaK)KE€ OTMEUECHBI JIMYHBIN BKIJIAJl COMCKATEIS,
nyOauKaluu, arpodanus pe3yibTaToB U KPAaTKO U3JIaraeTcsi CTPYKTypa JAUCCEepTaIUU.

B rnase 1. «O030p auTepaTypb», NPEACTaBIEH KpaTKUil 0030p MOAXOAOB K
OLICHKE CEMCMUYECKOW ONacHOCTH Ha Teppuropun KaszaxcraHa. AHaNUTHYECKUM
0030p M3BECTHBIX MOJIXOJ0B K OIEHKE CEMCMHYECKOW OMacHOCTH TEpPUTOpPUU
Kazaxcrana mnokaszan crenyroommue pesynbTarbl. KoMIiuiekec — mcclieIoBaHUM,
HampaBJICHHBIX Ha pa3pabOTKy METOJOB OIEHKU CEHCMUYECKON OMacHOCTH,
OOBEANHSET JBa OCHOBHBIX HAy4YHBIX HANpaBJICHUS - CEHCMOTEKTOHUYECKOE -
BBISICHEHHE OOLIUX OCOOEHHOCTEW TIeOJOrM4ecKOr CTPYKTYpbl M TEKTOHHYECKHX
nedhopmaluii B CBSI3U C CEHUCMUYHOCTBIO; W CeMcMoJiorudeckoe - cOop u
CUCTEMATHU3aLMsl JIETONMCHBIX M MCTOPUYECKHX CBEIEHUM, MaKpOCEHMCMHYECKUX WU
MHCTPYMEHTAJbHBIX  JAHHBIX, COCTABJICHHE  YHU(PUIUPOBAHHOTO  KarTajora
3eMJIETPSICEHUH, ONpeIeTIEHNE U aHAIN3 OCHOBHBIX MapaMeTpoB ceiicMuuHocTu. Oba
HaIpaBJICHUS TIPECIEAYIOT OOIIYIO IIeNb - BBIJCICHUE CEMCMOreHEPUPYIONIUX 30H U
000CHOBaHME YPOBHSI UX MOTECHIIMATLHON CEHCMUUECKON OMacHOCTH.

[IepBbie KapThI ceiicmmueckoro paiionupoBanusi (CP) Obpumm  kapramu
00O0OIIEHHBIX TUIOMIAIEH 3apEruCTPUPOBAHHBIX 3EMIICTPACCHUM PA3JIMYHON CHUJIBI,
T.€. CEHCMOCTATUCTUYECKHE HMMeEeT Kapramu. [Ipocredmenr kapToul Takoro Tumna
asisgercs kapra Cpenneii Azuu ['. B. TlormoBa CP-32.



B 1940 roany Obuia cocraBiena I'. II. T'opmkoBeiM kapta CP-40 CCCP
macmmTaba 1:10 000 000, nmpuHsITast B Ka4eCTBE PYKOBOJICTBA IPU CTPOUTEIHCTBE.

B 1949 u 1951 rr. Obutm pa3paboTaHbl HOPMAaTUBHBIE KapThl CEHCMHUYECKOTO
pationupoBanust Cpemgnedt Asum u Kazaxcrana, Ha KOTOpPbBIX OBLIM BBIJEIEHBI
TJIEMCTOCEUCTOBbIE 007acTH (IUIONIAIA TEPBOM HM30CEHCTHI) 3aperuCTPUPOBAHHBIX
3eMJIETPSICEHUIN ONpeIeICHHON OAJNTbHOCTH.

B 1969 r. Obula pazpaborana HopmaTuBHas kapTa CEMCMHUYECKOIO
paiionupoBanus Cpenneil Azun m KazaxcraHa, KOTOpas BIEPBBIE COIPOBOXKIAIACH
reoJIOTMYECKUM  OOOCHOBaHUEM,  BBIMIOJHEHHBIM B Buje  kapT. Kaprthl
XapaKTEepU30BaIN CTPYKTYPY U UCTOPHUIO Pa3BUTHUS HEKOTOPHIX PETMOHOB B TEUEHUE
JUTMTENIBHBIX TMPOMEXKYTKOB BPEMEHH, OXBaTHIBAIONIUX aJIbIUUCKUNA LHUKI U
HOBEUIIWHI 3TaIl.

B nenom mo 1970 r., HOpMaTuBHBIE KapThl CEMCMHYECKOrO pallOHUPOBAHUS
COCTaBJISUTUCh UCXOSl U3 MIPUHIIUIIA, UTO TaM, T/i€ ObLIN 3apeTUCTPUPOBAHBI CHIIbHBIC
3EMJIETPSICEHUSI, OHU MOI'YT IOBTOPUTHCS U C TOM K€ MAKCUMAaJIbHOM CWIOW, a B
JIPYTUX MECTaxX UX OXKUJATh HE CIEAYET, XOTsI MHOTHE YUEHbIC ITPU3HABAIH, UTO ITH
KapThl COCTaBJEHbI 0€3 yyeTa JIOKAIbHBIX T'€OJIOTMYECKUX YCIOBHIl TE€Hepaluu
3emierpsaceHuid. Ilo aTol nmpuunHe HOpMaTuUBHBIE KapThl 1932-1970 rr. mepecranu
YAOBJIETBOPSITH MPAKTHUKY.

B 1978 r. 6p11a pa3zpaborana Kapra ceiicmuueckoro parionupoBanus CpeaHei
Asun u Kazaxcrana (CP-78) ¢ HOBBIM MOAXOJ0M, T/i€ ObLI 3aJI0KEH MPHUHITUIT — OT
04YaroB 3eMJICTPSICEHUM BHYTPU 3€MJIM K COTPSCEHUSIM Ha €€ MOBEPXHOCTHU. B 3ToM
KapTe MOSABUWINCH CIEAYIOIIME HOBBIE AJIEMEHTHI:

a) 30HbI BEPOSITHOTO BO3HUKHOBEHHUS 0YaroB CWIbHBIX (M>6) 3emMieTpsiceHuit
(BO3), BbieneHHbBIC TTO T€0IOr0-Te0PU3NIECKIUM MPUHIIUITAM.

0) cBelieHUSI O BEPOSTHOCTU COTPSICEHUM ¢ HOPMATUBHOM MHTEHCHUBHOCTHIO 7,8
u 9 6amroB B Ommwkaimme 50 mer: 1 kareropus — 0,5; Il xareropus — 0,05; 111
kareropus — 0,005 (T. €. MOBTOPSIEMOCTh COTPsICEHUH TIO MHTEepBasiaM BpeMenu B 100,
1000 u 10 000 ner).

B 2003 r. Opma pa3paboTaHa KapTa CEWCMHYECKOTO paliOHUPOBAHMS
tepputopun Kazaxcrana (CHull PK 2.03-30-2006), rae ceicMOTEKTOHHYECKOMN
OCHOBOM  SIBWIHCh CEMUCMOTCHEPUPYIOIIHE 30HbI, KOTOPHIE COCTaBJIEHBl C
UCITOJIb30BAHMEM BCEro KOMILUIEKCA CEMCMOJIOTMYECKUX, TEKTOHUYECKUX U T€0JI0ro-
reopu3nUecKuX KpuTepueB celicMuuHocTU. Bceero Ha teppuropun Kazaxcrana
BIIEpBBIC OBLIN BBIJICIICHBI O0j1ee 50 30H, KOTOPBIC KIACCUPHUIIUPYIOTCS 110 BEIIMUMHE
M,.x. Kaprta compoBoxaanack NepuoAamMy ITOBTOPEHUS COTPSICEHUM pa3IMYHON
OALITEHOCTH.

B xonme 1990-x u B Hauane 2000-x rogoB B Kazaxcrane OblM pa3paboOTaHbl U
peann30BaHbl HECKOJIBKO BAapUAHTOB BEPOSTHOCTHOW OLEHKH CEUCMHYECKOU
OMMACHOCTM HAa TPUMEpPE OTAETbHBIX OO0OJacTed 3amajHOro, IOKHOTO H  IOTO-
BocTouHOoro Kazaxcrana, a Takxke TsHb-IIIaHbCKOro CEHCMOAKTMBHOIO PErmoHa C
MPUJIETAONIEN TEPPUTOPUEH.

B 2016 rony BmnepBble ansa Bcel Tepputopun Kaszaxcrana ObLT COCTaBIIEH IO
EBponelickuM cTanmapTaM KOMIUIEKT KapT OOIIEro CEMCMUYECKOro 30HHPOBAHUS
(OC3) s mepuonoB moBTOpeHus 475 u 2475 ner B O6aiax MaKpOCEHMCMHUYSCKON



IITKAJIbl UHTEHCUBHOCTH, a TAK)KE B ITMKOBBIX YCKOPEHUSIX.

B nanHoit pabore nmpoBoautcs aetanuzanus kapt OC3 myTem cOCTaBIICHUS
KapT AeralbHOro cedcmuyeckoro 3onupoBanus (JC3) mana teppuropum Konrap-
banxanickoro pernoHa Ha OCHOBE KOMIUIEKCHOTO aHaju3a CEMCMOTEKTOHMYECKHX U
CEHCMOJIOTUYECKUX JIAHHBIX II0 COBPEMEHHOM METOAMKE, pPEaIU30BaHHOU B
nporpamme OpenQuake Engine.

B raaBe 2. «MeTo10/10TUsl U METOABI UCCJIE0OBAHMS», PUBEICHBI OOBEKT,
OPEAMET UCCIEA0BAHUS U METO/IbI AHAJIM3a OLICHKH CEICMUYECKOU OMAaCHOCTH.

O0BbeKT ucciea0BaHus: 3eMHas Kopa Teppuropun Kazaxcrana

Hpeamet uccnenoBanus: CeiiCMUYHOCTh U CEICMUYECKUIN PEXKUM TEPPUTOPUHN
XKownrap-banxamickoro pernona. HWabopmanmonnyro 06a3y CeHCMOIOTHUUECKUX
MCCJICIOBAHUM COCTABHIIN KATAJIOTH CUJIBLHBIX U CJIA0BIX 3eMJIETPSICCHUIN TEPPUTOPUU
10ro u roro-socroka Kaszaxcrana, cocraBiieHHble B TOO «MHCTUTYT CEMCMOIOTHM»
MUC PK (mo 2021rona Uuctutyt ceiicmonorun MOH PK) u TOO «COMD» MUC
PK (mo 2021 roma COMD MOH PK). Kpome »3TOoro mnpuBieKaluCh
yHUGUUIUPOBAHHBIN KaTajor 3emuerpsaceHuid Tsub-111ans, co3maHHblil B pe3ynbTaTe
COBMECTHBIX  HucciefnoBaHud  cericmonioroB  Kazaxcrana, Keipreiscrana u
Ceiicmonoruyeckoro Owpo CYAP KHP, a Takke karajor 3emiieTpsiCeHUN
HentpaneHori  Asum. [locnmenyrompe yTOYHEHHsI KaTajaora 3€MIIETPSACEHUU
Kazaxcrana mpoBeieHbI B paMKax BBIMOJHEHHS MEXIyHapoaHbIX mpoekToB CASRI
«Ouenka ceiicMuueckoro pucka B LlenTpansHoit A3un», «Mojenb 3eMIETPsCEHUN B
Henrpanbuoii Azun» (EMCA).

JInsl OLEHKM TPENCTAaBUTEIIBHOCTH CHIBHBIX 3€MJIETPSICEHUI HCIOJIb3YETCs
METOANYECKUI MMOIX0/, OCHOBAaHHBIM Ha TpaduKax HAKOIUICHHs YHCIIa 3eMJIETPSCEHUIM
¢ sHepreruueckumu kinaccamu K>K; (K=IgE, E - sueprus 3emnerpsicenust B J[)x) BO
BpeMeHu. Kpome Toro, B Hacrosmiedl pabore s OLIEHKHM MPEeACcTaBUTEIbHOCTU
CmaObIX  3EMJICTPSCCHHWIA  TMPUBICKAINCH  CICAYIONIME  HOBBIC  IMapaMeTphl
CEHCMHUUYECKOTO pEKHMMa: BPEMEHHBIEC pANbl 3EMJIETPSCEHH € oyaraMu pas3HbIX
snepruit (NK), rpaduku HakomieHus: yucen 3emierpscerHunit ¢ pasusiMu K(ZNy) 1 ux
otHomieHus (ZNW/ZNks+1). Takrke, MeToauka BKIOYaia, HeoOxoaumyto 1t BOCO,
CEMCMOJIOTMYECKYIO NMapaMeTPU3ALIMI0 OYaroBbIX (IUIOMIAIHBIX, TJMHEWHBIX) 30H Ha 0a3e
«IIpencraBUTENBLHOIO KaTajaora 3eMJIETPSICEHUI», BhIMYIIEHHOrO B Hadaie 2022 r. B
paMkax mnpoekta «OIleHKa celWcMUYecKod omacHocTh B LleHTpanmbHOUW A3um»
CASHA.. TIpeoOpa3zoBanne 3HaueHWii K wm Marautyn B mkatax mb, MPVA, Mws
MarHuTyasl MS, 9TO0 HEOOXOIMMO TIPH OIEHKE CEHCMHUYECKOW OIMAacHOCTH B Oaax
Mmakpocericmudeckoir  mkaael MSK-64 (K), mpoBemeHO C  HCIHOJIB30BaHHEM
cooTHoIreHui (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.
[TonrotoBineHHbIN K pabOTe KaTalor BKIIOYAET 3€MJICTPSICEHUS B TpaHUIAX
peruona u B 300-kmioMeTpoBoii OydepHoi 30HE.
OreHka ceiCMUYeCKOH OMacHOCTH MpoBoauTCs o Meroauke Kopuemra (H. A.



Merz, C. A. Cornell, 1973), peanu3oBaHHOW B MPOrpaMMHOM OOECICUCHUU
OpenQuake. DTarmbl TOATOTOBKHA BXOJHBIX JAHHBIX M BBITIOJHEHUS BEPOSTHOCTHOTO
aHaIu3a  CEICMUYECKOM  OMAaCHOCTH  BBIINOJHEHBI B COOTBETCTBUH  C
«Pykosoocmeom o0Ons cemuHapa nNoO NpOcPAMMHOMY obecneueHuro
«openquake» ons Llenmpanvrnou Azuuy». OpenQuake mpoekT, BKIOYACT B
cebsi mporpaMMHOEe oOO€creueHue, METOAO0JIOTHI0 cOopa JaHHBIX, KOHTAKThI
UCCJIEIOBATENbCKUX TPYII, CTAaTUCTUYECKUE JIAHHBIE ACCOLMUPOBAHHBIE C
CEHCMHUYHOCTBIO OTIENbHBIX PETMOHOB, CTPaH, BUJIOB YEJIOBEUYECKOM NIEATEIBHOCTH,
MOJIBEP’KEHHBIX PUCKY 3EMIIETPACEHMM, a Takke APYruX (PaKTopoB MPUPOIHOIO U
AHTPOIOTE€HHOI'0 XapakTepa.

B ruaBe 3. «pe3yJbTaTbl COOCTBEHHBIX HCCJICI0BAHHMID»  PACCMOTPEHBI
re0JIOro-TeKTOHUYECKHE OCOOEHHOCTH PErHOHa, H3JIOKEHbl XapaKTepHbIEe YepThl
reojoro-reorpauueckoro palOHUPOBaHUSI U JIETAJbHO OINKMCAHBI Pa3pPhIBHBIC
HapyuleHus, IIUPOKO pa3BUThIE B MpeAeNax pacCMAaTpUBAEMOrO0 PpPEruoHa.
IIpuBeneHbl XapaKTEPUCTUKHA CEMCMUYHOCTH U CEMCMHUYECKOTO PEXKUMA TEPPUTOPUHU
Xonrap-banxamickoro peruoHa u pa3paboTaHbl KOJIWYECTBEHHbIE  MOJEIH
ceiicmuuyHoctu. IIpoBenena ceiicMosiornueckas napaMeTpu3alnvs IUIOLIAJHBIX U
JMHEWHBIX HWCTOYHUKOB 3€MIIETpACEHUM. TakKe NPUBEIECHBI MOJAEIN 3aTyXaHWs
MHTEHCUBHOCTHU COTPSICEHUI C PACCTOSHUEM B 3aBUCUMOCTH OT MArHUTYZAbl U TITyOUHBI
oyara 3eMJIETPSACEHUW. B KOHIIE TI1aBbl MPHUBEIEHBI PE3YJIBTATHl BEPOSTHOCTHOIO
aHanmu3a celicMuueckod omacHocTH JKourap-banxamickoro permoHa B 0amiax
makpocericmrdaeckor tmkaimel MSK-64(K), paccMoTpeHbl MporpaMMHBIE CpEICTBa
(OpenQuake Engine) u mpexacraBiieHa KapTa BEPOSTHOCTHOH OIECHKH CEHCMHYECKOM
onacHoctu (BOCO) Xonrap-banxaiiickoro peruoa.

JKoHrap-banxamckuii permoH Ha BOCTOKE IIPEACTABIECH TOPHOW LEMbIO
JKonrapckoro Anaray, ¢ ceBepa K KOTOPOM NMPUMBIKAET AJIAKOJIbCKas BIIAJMHA, A C
tora — Mnuiickas Bnaguna. Boctounas yacte peruona (JKonrapckuii Anaray), umeer
JI0OCTaTOYHO XOPOIIIYI0 OOHAXEHHOCTh, TOT/IA KaK 3arajHasi 4acTh PErMOHa BKIIIOYAET
4acTh OOIIMPHON MPUOAIXAIICKON BHAaJAMHBI, TJ€ NaJe030MCKUi (yHIAMEHT BIAJIUH
MEPEKPHIT KAWHO30MCKHMHU OTJIOKECHUSMHU. B COBpEMEHHOW CTPYKType BEpXHEU
YacTH 3€MHOM KOpbl pEruoHa 4YETKO BBIACISAIOTCS JBa Merakomiuviekca: 1)
METraKOMIUIEKC KOHCOJIMIUPOBAHHOT' O (oMe3a30icKoro) dbyHnamenTa
AMUTEPUUHCKON TUIaTGOopMbl M 2) MErakoMIUIeKC ajbInuickoro uexia. IlepBsiii
IpeaCcTaBiIsieT OO0 JKECTKYI0 KPUCTANTMYECKYI0O OCHOBY COBPEMEHHOM CTPYKTYpPHI
3emHOi Kopbel (JKonrapckwii Aumaray), a BTOpoil — cinab0 CIEMEHTUPOBAHHBIC
Mopo/bl, Xapakrep AedopMalMi KOTOPbIX B 3HAYMTEIbHON CTENEHHU 3aBHCHUT OT
HAmnpaBlIE€HUS M MHTEHCHUBHOCTH TIEPEMEIICHUsI MOJCTUIAoNmero (yHaaMenra
(mpubanxamickasi, aJlakoJbCKasi U WJIMICKas BbIMaauHbl). B pabore ucnonas3oBanach
I'eonornueckas kapra Kazaxcrana B Mmacmtade 1:500000, a Takxe onmyOJIMKOBaHHbBIE
pabotel 1o reosnormyeckoMmy crtpoeHuto (Tumym A. B. CelicMOTeKTOHHKA
murocepsr, 2011) rora Kaszaxcrama. Ha pucynke 3.1 npuBencHBI OCHOBHBIC
CBEIEHUS O CTPYKTYpE, BEIIECTBEHHOM COCTaBE M Pa3pbIBHBIX HAPYIICHUIX
TEPPUTOPUH, IPUJIETAIOLIEN K PAIOHY.

AHanu3 reoJ0orn4ecKux MaTepUajoB MO PETMOHY B LIEJIOM MOKa3bIBa€T, YTO B
pe3ynbTare KaJEJOHCKOTO M TEpPLUHCKOIO TEKTOr€He3a BO3HUKIU  CIIOXKHO



MOCTPOEHHBbIE  CcKianuyaThle  (reocuHKiIMHaNbHBIE)  mosgca  ly-Wnuiickuiin
LenTpanbHOo-XKOHrapckuii, BHYTPH KOTOPBIX BBIICISIIOTCS AHTUKIMHOPUN U
CUHKJIMHOpPUM, OOBIYHO pa3/elieHHbIE pa3jioMaMH PAa3IU4YHON MPOTSHKEHHOCTU U
INIyOMHBl TNPOHUKHOBEHHUS B 3EMHYIO KOpy. Mexay CKIag4aTbIMU CHUCTEMaMH
CYIIECTBYIOT OTHOCUTENbHO cTabmibHble 0510Kku (banxamickas u FOxuo-XKonrapckas
BMaauHbl). OCHOBHBIMH CTPYKTYpPHBIMH 3yieMeHTamu siBisitoTces  Llly-Wnuiickas,
HentpanbHo-XXonrapckas u CeBepo-’KoHrapckass cKjagyaTble 30HBI, a TaKXKe
banxamckuit u FOxuo-KoHrapckuii cpeAuHHbIE MACCUBBI.

4 76 - Y ™ ) NOY "

Pucynok 3.1 - ®dparmenT reoJiorudeckoi kaptsl Konrap-baaxamckoro

peruoHa.

[To xmaccudukanmm, npuBeneHHoi B MoHorpadguu A. B Tumyma xp. YKonrapckuit
Amnaray, Anakonbckas, FOxHo-TIpubanxamickas u KapkeHTckasi BaJuHbl OTHOCSATCS K
HOBEHIIIMM OpOr€HaM C MEXKIOPHBIMU M MPEIrOpPHbIMHU BHaAMHAMU. Tak, MEOBbIE U
IIAJIEOT€HOBBIE OTJIOKEHMs pacrpocTpaHeHsl B JKoHrapckom Amnaray, a B CeBepHOI
JKoHrapuu BcTpeyaroTcsi najieoleHOBbIE U S0LEHOBBIE IOPO/IbI OJIM3KOr0 COCTaBa.

Oco0eHHOCTH paclpeieNieHNs] YeTBEPTUUHBIX OTJIOKEHUH OMpEEeTUIN aKTUBHBIC
TEeKTOHUYECKUE JBWKEHUS - (DOpMHUpOBaHHE TOPHBIX XPEOTOB W OITyCKAHUE JTHUIILL
BnaavH. Tak B AuakonbckoM, HOxno-IIpubanxamickom u JKoHrapckom paiioHax
HU)KHEUETBEPTUUHBIE OTJIOKEHUSI MPEICTABICHbI Pa3IMYHbIMA T€HETUUECKUMHU THUIIAMH,
a BBICOKOropbsix JKoHrapckoro Ajaray COXpaHWIMCh HHYKHEUETBEPTUYHBIE OTJIOKEHHS
Ha BbIcoTax 710 1800 M (cm. puc. 3.2).

B coorBercTBUM ¢ CYIIECTBYIOIIMMHU OINPEACICHUSIMA CUYUTACTCS, YTO IIO
npeoOIaaoeMy 3HaKy ABHKEHUI U BBIPAXKEHHOCTH B pebe(]e BbIIEISAETCS HECKOIBKO
TUTIOB CTPYKTYPHBIX 0bJacTeil: 1 - oporeHHbie mogHsaTHs (TOpHBIE XPEeOThI); 2 - MPOTUObI
(BmaauHel) M 3 - OTHOCUTENBHO CTAOMIIbHBIE (MPUMOIHATHIE JIEHYAAMOHHbIE PAaBHUHBI,
CKPBITBIE TOJT JIBIIMKACKUM 4eXJIoM. B coorBercTBrM ¢ 3ToM KoHuenuuen ly-Mnniickne
ropel, FOxxno-)KoHrapckue cknagyatbie 30HbI, [leHTpambHo-KoHrapckas u CeBepo-
2Konrapckast 001acT OTHOCATCS K 00JIACTSM HOBEUIITUX TTOHSITHM.
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PucyHok 3.2 - ®parmeHT cxemMbl HeOTeKTOHUKHU (Tumym, 2011).

Pa3pbiBHBIE HApYLIEHUS IIMPOKO PAa3BUTHI B MPEEIax pacCMaTPUBAEMOI'0 PErMOHA U
UTPAIOT HEMAJIOBAYKHYIO POJIb B €0 TEKTOHUYECKOM PA3BUTHH.

Xpeder  JKourapckuit ~ Anatay ~— paccMarpuBaercs — OOJIBLIMHCTBOM
WCCIIeIOBATENed Kak pPaWoOH, TJ€ TEKTOHMYECKUE JBWXKEHHS 3€MHOM KOpPBI
COIPOBOXIAJUCH Pa3pbIBaMU, B pe3yJbTaTe 4ero 00OCOOMIUCH OTAEIbHBIE TJIbIOBI,
MPUNOJHATBIE HAa PA3JMYHYIO0 BbICOTY. IIpu 3TOM He Bce pa3pbIBHbIE HAPYIICHHS
UMEIOT CTPYKTypooOpasymoliee 3HaueHHe. B 3TOM OTHOIIEHHH HCCieoBaTeNsIMU
BBIJICJISIOTCS BayKHEHIMe riyOouHHbIe pa3iombl (Boctouno-XXonrapckuii, 3anaaHo-
Konrapckuii, IOxno-Xonrapckuit u ap.) (Tumym, 2011), BausgBmHe Ha
reoJOTMYECKOE pa3BUTHE B TedeHUe mnaneo3os. OQHOM U3 nIpUMedaTeabHbIX
0COOEHHOCTEM 3TUX Pa3IOMOB SIBJISIETCA TO, YTO OHU HAYMHAIOTCSI OT OPOr€HUYECKOU
o0JlacTh W MPOTATHBAIOTCA B CEBEpO-3allaJIHOM HANpaBJIEHUH, BCHApbIBas TEJO
Kazaxckoit  mnardopmbr  (Bocrouno-, 3amagHo- wu  FOxHo-J[xyHrapckue,
Jlencunckwmii). OagHaKo, HECMOTPsT Ha JOCTATOYHO XOPOLIYK) BBIPAXKEHHOCTb
YKa3aHHBIX Pa3JIOMOB B peibede, UMEETCs BECbMa Majlo J0Ka3aTelIbCTB TOr0, YTO BCE
ATHU Pa3yIoMbl ObLITM AKTUBHBI B T€UEHHUE MO3IHETO TIEHCTOIEHA-TOI0IICHA.

BocTtouno-’KoHrapckuii pasiom OTAENSET FOpHbIE COOpY)eHUs KOHrapcKoro
Amaray or Amnakonsckod u JKoHrapckoil BmaguH. 3anagHo-)KoHrapckui
(Conparcaiickuii) paznom orpaHnurBaeT KOHrapcKyr TOPHYIO CUCTEMY C 3amaja u
IPOCJIEKUBAETCS 10 HEKOTOPHIM JAaHHBIM (Ha KOCMHUYECKUX CHHMMKAax) J0 HKHOI'O
noOepexbsi 03. banxam. AntbiHAaMenbckuid pasinoMm paccekaer HOxxno-XKonrapckuii
OJIOK B CEBEPO-BOCTOYHOM HAIIpaBJIeHUU U mpociexuBaercs ot rop lllonak wa FO3
1o p.bopoxyazup Ha BocTtoke. OOmias npotsbkeHHOCTh ero okoio 400 kM. FOxHo-
JKoHrapckuii pasiioM OrpaHu4uBacT ¢ rora bopo-XOpHHCKYIO METaHTHKIMHAIb.
bopoTanuHCKHil pa3ioM NPOCIEKUBAETCS HA KOCMOCHUMKE BIOJIb F0’KHOI'O CKJIOHA
Konrapckoro xpeOTa, ¢ BOAOpa3AEIOM KOTOporo coBmaaaer och CeBepo-
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XKourapckoit MerantukiauHaau. CapkaHJICKUN pa3jioM HMEET CYOIIUpPOTHOE
npocTupaHue u orpannurBaeT L{enrpanpbHo-XKoHrapckyro MEraHTUKIMHAID C CEBEPA.

B nporecce paboThl W3yueHBl XapaKTEPUCTUKA CEHCMHYHOCTH Ha Ooree
obmmpHoit Tepputopun (42°00" - 47°30' c. m. u 73°30" - 85°00" B. 1), 4TOOBI y4ecTb
BIMSHUE CWIBHBIX CEUCMHUYECKMX COOBITUH  OKPYKAIOIMIMX  TEPPUTOPHIA  HA
CEICMUUECKYI0O  OIMAacHOCTh  paccMarpuBaemoro JKourap-bamxaiickoro — peruosa.
CoOpaHHast ¥ cuCTeMaTU3UPOBaHHAS WH(POPMAITUS O TIPOU3OMICANINX 371€Ch CHIIBHBIX H
OLIYTUMBIX 3EMJIETPSCEHHUSX IO3BOJIWIIA MOCTPOUTH KapThl HM30CEUCT CHIIBHBIX
3emuieTpsiceHuii: / - OamtbHOro bakanacckoro 3emserpsicenust 1979 r., 7 - GamibHOro
Texemutickoro 1993 r. u 2009 1., 6 - 6ampHOrO JKOHrapckoro 3emierpsiceHus 1958 r.,
5 - bammeHoro Ilonakckoro 1986 r., 5 - GabHOrOANTEIHAMENBCKOTO 1964 1. Crienyer
OTMETUTh, YTO Ha Iore paccmarpuBaemoro permoHa 10 - 11 OGammpHOe Ymnmmkckoe
3emiierpsiceHre 1889 r. omrymanock ¢ MakCUMaIbHONH MHTEHCUBHOCTBIO 8 Oasos, 9 - 10
6auibHoe BepHenckoe 1887 r. - 7 Gamnos, 10 - 11 6amnsHoe Kemunckoe 1911 1. - 6
6amtoB u 8-6amutbHOe Kemunao-Uytickoe 1938 1. - 5 6auios.

ITocTpoeHbl KapThl SMHUICHTPOB CHIBHBIX 3emiierpscenuit (M>4,8 u M>6,1) c
apeBHeux BpemeH 10 2022 T. M cnabbIX C SHEPreTUYECKHM C JHEPreTUYeCKUM
knaccomM K>8,6 (M>2,5) ¢ 1962 no 2022 r. , KOTOpble TO3BOJWIMA CHIENATh BBIBOA O
HEPaBHOMEPHOCTH HX IUIOMIAHOrO pacnpezesneHus. COBMECTHOE PacCMOTPEHUE KapT
AIMIIEHTPOB 3EMJIETPSCEHUN C OCOOEHHOCTSIMU T€0JIOTMYECKOrO CTPOEHHUS, MO3BOJIWIN
BBIJICIUTH Ha TEPPUTOPUM PETHOHA Psijl ceilicMOakTUBHBIX 30H: CeBepo-TsHb-11lanbckas,
Janmmiicko-Kynrenckas, JKonrapckas, Kuprusckas, Kermenckas, Uy-Mnuiickue ropel,
Wnuiickas Bnanuna, CesepHast JXonrapus, IOxnoe Ilpubanxamibe, bopo-XopuHckas.
AHamM3  TEPPUTOPUATBHOTO  PACTPENENCHUs  SIUIEHTPOB  CWIBHBIX  (M>6,1)
3eMJICTPSCCHUM TIOKa3ajl, 4YTO IIOJABJIAIONIee OOJBIIMHCTBO HMX OOpa3yloT B
JIOCTaTOYHO y3KHe JinHelHbIe 30HbI — CeBepo-TsHb-111ansckyro u JKoHrapckyro.

Ha meppumopuu Cesepo-Tanv-Illlanbckoti 30Hbl STUIIEHTPBI 3€MIIETPSICEHUM C
M>6,1 npuypouensl k 3aunwuiicko-Kynreiickoii 3one (Bepnenckoe 1887 r., M=7,3;
Uunmnkckoel1889 r., M=8,3; Kemunckoe 1911 r., M=8,2; Kemuno-Uyiickoe 1938 r.,
M=6,9; YKananam-Tromnckoel978 r., M=6,8; baticopyrckoel990 r., M=6,3).

Ha meppumopuu ’Koneapckoii 30Hbl SIHALEHTPBI 3eMIETpsAceHUN ¢ M=>6,1
npuypoueHsl K JXonrap-bopo-Xopunckoii 30ne (Tekenuiickoe 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=7,5-8,0) u 1944 r. (M=7,2).

Ananmu3 TIyOMHHOTO pacrhpesielieHuss o4yaroB 3emuieTpsicenudd st JKorap-
banxaiickoro permonHa Mokasad, YTO TIOAABJISIONIEE YHCIO OYaroB 3eMJIETPSICEHUI
pacronaraercsi B mpenenax 3eMHOM Kopbl Ha riyomHax 5-20 km. C yBelnyeHHeM
HHEPreTUYECKOro Kiacca 3eMJIETPSICEHUI Bo3pacTaeT U IITyOMHA 3ajeraHusi UX O4Yaros,
TaK, o4yaru semiierpsicenuii ¢ K>13 pacnonararorcs Ha rayounax 11-15 km u rioy6xe.

CelicMUYECKHIT PEXUM TEPPUTOPUH XAPAKTEPU3YETCS 3aKOHOMEPHOCTSIMU
MIPOCTPAHCTBEHHO-BPEMEHHBIX BapUallMid CEUCMHUYECKUX COOBITUH M YacTOTOM HX
noBTopeHusi. CulibHBIE 3EMJIETPSICEHUS, KaK IMPaBWIO, MPUYPOUYEHBI K TpaHUIIAM
OJIOKOB pa3HOro paHra W 00pa3yloT JMHEHHO BBITAHYThIE 30HBI Pa3HOTO
HarpaBlieHUsl. B IHeHTpallbHBIX YacTsAX OJOKOB, KOTOpbIE MPEICTABISIOT COOOM
KECTKOE SJIpO, CUIBHBIX 3EMJIETPSCEHHM Mallo WIM OHU OTCYTCTBYIOT. Takum
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oOpasom, nporiecc AehopMUpPOBaHUS B OONBIIEH CTEIEHU CBOJUTCS K MEPEMEIICHUIO
OJIOKOB 36MHOM KOPBI BJIOJIb OCTA0JICHHBIX 30H.

[To pacnionoxenuto cunbHbIX M>6,1 3emnerpsicennii Ha Teppuropun KoHrap-
bopo-XopHUHCKOro pervoHa BBIACICHBI [IBE€ JIMHEHHBIE CEHCMOAKTUBHBIE 30HBI,
KOTOpBIE OKOHTYPHBAIOT €r0 ¢ ceBepa U ¢ fora (cm. puc. 3.3).

X JEMIETPRCENIA | 4 o
“’c‘;‘vc;(ﬂ‘f‘"‘“" PO

M=T 1

Pucynoxk 3. 3 - JIuneiinble ceiicMoakTuBHBIE 30HbI 2KoHrap-bopo-XopuHckoro
peruona: 1-no 3emyerpsicenusim ¢ M>6,1; 2- no 3emuerpsicennsim ¢ M>5,5-6,0.

ComnocTaBiieHUE BBIICIIEHHBIX JJUHEHHBIX HCTOYHUKOB CEMCMHUUYECKUX IHEPTUH C
AKTUBHBIMM Pa3JIOMaMH I10Ka3aji0, YTO FOKHBIN JTUHEHHBIN UCTOYHUK CEMCMUYECKUX
SHEPrui HaxoAMUTCS B HemocpeacTBeHHoW Onuzoctu oT HOxkHo-XKoHrapckoro
pasiioMa, a CEBEPHBIA — OT bOPOTAITMHCKOTO pa3yioMa.

JIns  BBIJCIICHHBIX CEWCMOAKTUBHBIX 30H PAaCCUMTaHbl KOJHMYECTBEHHBIC
MapaMeTpbl CEUCMHUYECKOTO pexuma: Aip — CeCMUYEcKas aKTUBHOCTh, ¥ — YIroJl
HaKJIOHa TpaduKa IOBTOPSIEMOCTH 3EMJICTPSACEHHUH, U - CKOPOCTh HAapacTaHHS
ceiicMuuHOCTH (CM. Tab. 3.1).

Tabmuna 3.1 - [TapameTpsl celicMUUYECKOT0 Pe;KUMA OCHOBHBIX CEIICMOAKTHBHBIX 30H

Ne | Ha3Banue 30H S, km? | Ilepuon K., | Aw Y v
HaOJIFOIEHUS

1 XKonrap-Cesepo-Tsup- | 466871 | 1951-2022 90 /0,04 |0,45 |0,93
IITanbckas

2 3ammiicko- Kynretickas | 29098 | 1951-2022 80 (0,10 [0,42 |2,16

3 XKonrapckas 45750 | 1961-2022 8,0 |0,064 |{0,43 |1,62

4 Kuprusckas 18019 | 1951-2022 8,0 |0,055 043 |1,77

5 Kermennckas 16773 | 1951-2022 8,0 |0,045 |0,44 |1,40

6 Uy-Wnuiickas 20792 |1951-2022 8,0 |0,012 |0,52 |0,38

7 CeBepo-Xonrapckas 29644 | 1989-2022 80 (0,019 (0,47 |0,49

8 Capkanjackas 28462 | 1989-2022 8,0 |0,007 |0,56 |0,27

9 Wnuiickas 19891 | 1951-2022 70 10,023 [0,42 |0,42

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

11 | bopo-XopuHckas 25199 | 2003-2022 70 10,202 | 0,52 |3,02
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HaubonpmuM ypoBHEM CEHCMHYECKON aKTUBHOCTH XapaKTepusyroTcsi bopo-
Xopunckasi (A10=0,202), 3awunuiicko-Kynreiickas 30Hbl (410=0,10), a cpegHum-
XKonrapckas (A410=0,064) u Kuprusckas (410=0,055) 30Hbl. CaMbIMU HHU3KHUMH
YpPOBHSIMH ~ CEWCMHMUYECKOM akTuBHOCTH oOnanaroT Capkanjackas u HOxHO-
[Tpubanxamickas 30Hb1 410=0,007-0,004.

Pa3paGoTanbl KOJMYECTBEHHbIE MOJIEIM CEUCMHUYHOCTH [IJIsi TEPPUTOPUHU
’Konrap-banxanickoro pervoHa, a HMEHHO, IUIOTHOCTHAs MOJENIb SIHUIIEHTPOB
3eMIIETPSICEHUIN, MOJENN CEHCMUYECKON aKTUBHOCTH,  MOIIHOCTH CEMCMOAKTUBHOIO
CIIOSI, YJIETbHOM MOIIHOCTH MCTOYHHUKOB CEMCMHYECKOW PHEPruu M MaKCUMallbHBIX
HaOMOAeHHBIX coTpsiceHuid. I[lpoBeneH QopManu30BaHHBIA aHANW3 KOMILIEKCa
CEHCMOJIOTUYECKUX M Teo(DU3NUECKUX MaHHBIX IS Ieed OIICHKH CEHCMUYECKOM
OIMMACHOCTH W pa3paboTaHa KapTa 30H BO3MOXKHBIX o4aroB 3emiierpsicenuid (BO3) mo
KOMIUIEKCY CEMCMOIOTUYECKUX U Te0(U3NIECKUX TAHHBIX.

[Tpu BeIEeneHUY naowaounvix ceticmuveckux ucmounuxos (N. Silacheva, 2023)
MCIIOB30BaHbl aTpuOyTHBHASI 0a3a JAaHHBIX aKTHMBHBIX PA3IOMOB, pelibed) MECTHOCTH
(Google Terrain) u xarainor 33emuerpsicennii CASHA-BU (cwm. puc. 3.4).

70.00 72.00 74.00 76.00 78.00 §0.00 82.00 84.00 86,00
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Pucynok 3.4 - PacnpenesieHue miomaaHbIX ceiicCMM4YeCKUX HCTOYHUKOB
Ha TeppuTopun Konrap-bajixamckoro peruona u ero 0ygepHoii 30HbI.

B npocpamme QpenQuake moowcem ucnonvzosamecs mobas gopma 3adasaemast
camum  uccneoosamenem. BCIM  WCTIONB30BaTh  KPUBOJIMHEHHYIO (GopMy Tpaduka
TIOBTOpsieMOCTH (C 3ariOoM BHHU3 B 00JacTH Mpg), TO B 3TOM Cllydae CyMMapHOE

(KyMyJISITUBHOE) YMCIIO 3emiieTpsiceHuii ¢ maruutynamu M>M; onpenensiercs mo gpopmyre
3.3.15:

(MW_Mmin)_e_B(Mmax_Mmin))

-B
N = e@ AMmin x (€ (33.L5),

1—e~BMmax—Mmin)

rje e — HarypambHoe umciio; 3=bIn10, B — mapamerp pacnpenenenus ['ymberst; b — yrom
HakIOHA Tpaduka TOBTOPSIEMOCTH 3emieTpsiceHnii 1o BemmunHe M, Mpapdt Mpn —
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MakCHMaJlbHass W MHUHUMajbHas MarHutyabl; Mw — momenTtHas wmarautyma; N(M) —
€KEroIHOE KOJTMYECTBO 3eMJIETPSICEHHIA OOJIBIIIE MPE/ICTABUTEHLHON MATHUTY/IbL.

OueHb BaXHBIM SIBJISCTCS TIPEATIONOKEHUE O JIMHEHHOCTH Tpaduka MOBTOPSEMOCTH,
KOTOpOoe MHpPOKO obcyxkmaercs B ymreparype (A. [[. 3aBbsuioB, 1984; B. U. Yiomos,
1988; I'. A. Boctpukos, 1988). Kak nokazaHo B mnpeznenax KpyIMHbIX CEACMOAKTHBHBIX
pervoHoB CeBepHoit EBpazum  3emuerpsicenust ¢ M>6,5 wumetor Oosee  BBICOKYIO
MOBTOPSIEMOCTb, YEM CJIEA0BATIO Obl U3 TPAMIIMOHHON JTMHEHHON UHTEpHOsIMY. PearbHast
4acToTa BO3HUKHOBEHMSI KPYITHBIX 3eMJICTpsCEHUI B 3 U OoJiee pa3 BbIIIE, YEM CUUTAIOCH
npexne. B cBI3M ¢ 3TUM yMECTHO OTMETUTh (PAaKT IUIOXOrO COIJIacHsi MOBTOPSEMOCTH
CWIBHEHITIHX 3eMyIeTpsicenuii, nmeBImx Mecto Ha CeBepHoM Tsnb-11lane, ¢ 6omnee cnabbmvu
(A. Ceipixos, 2004; A. b. Cagpixosa 2012).

B or0if cuTyarmm MCHONB30BaHME KPUBOJIMHEMHBIX TPA(QUKOB TOBTOPSIEMOCTH
3eMJIETPSICEHUIA C 3arM0OM BHHM3 B 00JIACTH OOJIBIIMX MAarHWTY]] MPUBEAET K 3aHVDKEHUIO
ypoBHsI ceiicmudeckoro pucka. [lostomy B Hacrosimielt pabore mpu pacuetax BOCO
UCTIONTL30BAIUCh  KaK  KPUBOJIMHEHHBIE (OpMBI  TpadMKOB TOBTOPSIEMOCTH, TaK U
npsiMorvHenHble. B nocneanem ciryyae Bermumna N onpenensiercs o popmysie 3.3.1.6:

N = ea_ﬁMmin X e‘ﬁ(Mw_Mmin) (3316)

HeoOxomuMo  OTMETUTH, 4YTO  pacueTHbI€  3HAYEHUS  IMOBTOPSIEMOCTH
3eMJIETPSCEHUM, ONPEICIICHHBIE IO MPSAMOJIMHEMHOMY rpadUKy 3HAUUTENBHO BbIIIE (OT
0,5 mo 1 mnopsiaka), yeM — MO KpUBOJIMHEHHOMY rpaduky. Takum o00pazom,
ucnonb3oBanre npu BOCO kpuBoianHeHOro rpadrka NpuBOAUT K 3aHUKEHUIO YPOBHS
cercMUYecKoro pucka it teppuropun JKonrap-banxamickoro pernona. [lostomy
nanee JJI OLEHKM MapaMeTpoB CEHCMHMUYECKOro pexuma s Bcex (Bcero 56)
TUTOIIAHBIX UCTOYHHUKOB (CM. prc. 3.4) ObUTH HCIIONB30BaHBI PSMOJIMHEHHBIE TpaduKm
MOBTOPSIEMOCTH 3EMJIETPACEHU.

Mogesb JMHEHHBIX HCTOYHUKOB. s pacyera JMHEHHBIX HCTOYHHKOB
UCIIOIb30BaHa aTpuOyTHBHAsS 0a3za JaHHBIX AaKTHBHBIX pa3ioMoB (cMm. puc. 3.4),
cocrapieHHass B TOO «Muctutyre ceiicmonmorun» MUC PK. JIuHeWHBbIMU
MCTOYHUKAMU MOJICIH SIBISIIOTCS aKTUBHBIE PA3JIOMBbI, B MpEAeiax KOTOPhIX BO3MOKHBI
3EeMJIETPSICEHUS] OT YMEPEHHBIX JI0 CWIIbHBIX. [Ipy aHaM3e CEHCMHYECKONM OMacHOCTH
paccMaTpUBaIMCh JTMHEWHBIE UICTOUHUKH, HAYMHAS ¢ MarHUTyAbl oT Ms>6.0.

bubnmmoreka OpenQuake Hazard Library comepxur Oomblioe KOJIHYECTBO
Mozenent 3atyxanust (GMM) miis pacueToB MakpoceiicmMudeckoil nuTeHcuBHOCTH IPE
(Intencity Prediction Equation), mecth W3 KOTOpBIX, HCIIOJNB3YIOTCS JUI pacuera
WHTEHCUBHOCTH B Oauiax. M3 mectu wmojenedt misg HcCiaeayeMod TeppUTOpUU
HanOonee moaxoaut Mmoxaenb Bindi Et Al 2011Repi. Ona Oblia pa3paboraHa Ha
ocHOBe paboThl, omybaukoBanHOi B cratbe D. Bindi, S. Parolai, A. Oth, K.
Abdrakhmanov, A. Muraliev and J. Zschau (2011) «Intensity prediction equations for
Central Asia». [yis mocTpoeHus Mojenei npeackazanns uHTeHcuBHOCcTH |IPE ObLTH
WCIIOIb30BaHbl JaHHbIE O 66 CUIBHBIM 3emileTpsceHusiM LleHTpanbHONU A3uw,
OXBAaTBIBAIOIIMX JMANa30H MAarHuTyJ IO MOBEPXHOCTHBIM BOiHaMm oT 4.6 no 8.3. B
moznenu Bindi Et Al 2011Repi mnpumenena IPE ¢ yderom »smuIeHTpaabHOTO
paccTosiHus Repi, ¥ HCIIONB3YETCSl ypaBHEHUE:!
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B Rgpimz ) 5
I=a;M+a,—a3 |Oglo ez 34( Repi + h?% — h), (3327)

rjae h—rayOuHa odara Juist K&KI0r0 3eMIICTPSICEHUS; a1 ap, a3, as— KOIDHUIIMEHTHI; aj,
a; — OMNpENENsOT 3HaueHHe |B HMCTOYHUKE; as a4 — OMUCHIBAIOT 3aryxaHus | c
paccrositnueM. bonpmimHcTBO paspaboranneix B mupe IPE (Intencity Prediction
Equation) yYuThIBarOT HECKOJIBKO BapHAaHTOB YPaBHEHHS B 3aBHCHMOCTH OT THIIA
MarHuTybl, = pPacCTOSHHS,  3aBUCUMOCTH  MarHuTyJIbl OT  pacCTOSIHHS
(anuIeHTpaIbHbIe, TUMOLECHTpabHBIE) U Ap. [Ipu 3ToM B pacderax mo dopmyie
3.3.2.7  wnambomnee dYACTO WCHOIB3YIOTCS SIHULEHTPAIbHbIC PACCTOSHUS TPHU
¢bukcupoBaHHoil TayomHe odaroB h = 15 km. [l storo ciydyas 3Ha4YCHHS
kodpdummentoB  paBHel: a; = 1,049; a; = 0,686; az; = 2,706;
as=1,811-10"*. CranmaprHOe OTKIOHEHHE cocTaBysgeT ¢ = 0,689.

PernonanbHas Mojaenb 3aTyXaHUs MHTEHCUBHOCTU COTPSCEHUN C pacCTOSTHUEM
Obima coszmana mius Tepputopun JKonrap-Cesepo-TsHb-lllaneckoro u Kapartay
Tamacckoro perunoHoB. [l 3TOro MpHUBJIEKAIUCh HaWOoOJiee HAJEKHBIE KapThl
usoceiict (oonee 20) cunbHbIX (M = 4,5-6,0) u paspymutensubix (M = 6,1-8,3)
3eMJIETPSACEHUA HAa paccMarpuBaeMor Teppuropun. Mcmonb3oBanuch 3HaYCHUS
PaInyCoOB U30CEUCT, KaK CpEIHHE, TaK U BJOJIb U BKPECT OCHOBHBIX I'€OJIOTMYECKHUX
CTPYKTYp, KaKk C y4eToM, Tak u Oe3 ydera pa3zmepa ouara. [[jas maTemMaTH4ecKoOro
OIMHMCaHUs MOJIENIN UCIIOB30BaIoCch ypaBHeHue 3.3.2.8:

J1 =bM —volg |RZ,; + h* + ¢, (3.3.2.8)
b =15, v, C — KO3(pPHUIHMEHTHI, YUCICHHBIC 3HAYCHHS KOTOPBIX IMPHUBEICHBI B
tabnuie 3.2 71 BCeX paCCMOTPEHHBIX CITyJacB.

Jlns BxogHOTO (haiiaa cEHCMHUYECKUX MCTOYHHUKOB OBUIH MOATroTOBICHBI CSV
(baiinbl 171 Kak10ro Tuna uctounrka. C nmomolipo ckpunrta “csv2xml.py” nonydeH
¢daiin ¢ Takumu ke mnapamerpamu, HO B (¢opmare XML, KOTOpBIA MOXKHO
ucnonb30Bath B mporpamme OpenQuake Engine.

Tabmmua 3.2. - 3nayenus ko3¢pduuneHToB Yo u ¢ 1 Konrap-Cesepo-TsaHb-
HIansckoro u Kaparay Tanacckoro peruonon (Coeiabikos 2004)

NuTtepBan Cpennee Bxkpect Bnons Bnons Cpennee ¢
paccTtosiHuil, | 6€3  yuera | CTPYKTYp CTPYKTYD, CTPYKTYp, C | Y4ETOM
KM pa3mepa 0e3  yuera | yueTom pasMepa
oyara pasmepa pasmepa ouara
oyara oyara
Yo C Yo C Yo C Yo C 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 mnomompto mporpamMmHoro obecnieuermss OpenQuake Enginec  yderom
TUIOUIAAHBIX U JIMHEWHBIX HCTOYHUKOB, PACCMOTPEHHBIX BBIIIE, OBUIM IMOJTYYEHBI
BEPOATHOCTHBIE KapThl OLIEHKM cerucMuueckord omacHocTu JKoHrap-banmxamickoro
peruoHa st 1ByX ypoBHeu BepositHocTH 10 % u 2 % 3a 50 ner B Oayiax MIKasbl
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Mepkanu (B 6ubmmoTeke MOJeNb aeTcs Uisi MHTEHCUBHOCTH TI0 IIKajie Mepkamim
MMI). ITockonbky kod(dduimeHT mepexona oT mkaabl Mepkanu k mkaire MSK-
64(K) paBen 1 (HypmaramberoB A., CeiasikoB A., CanpikoBa A. b. 2019), To
MOJTy4eHHBIC Pe3yIbTaThl pacyeToB cooTBeTCTBYIOT U ImKaie MSK-64 (K). Pacuers
BBINIOJIHEHBI I TEPpUTOpUM, BKiIrovaronied JKonrap-banxamicknii peruoH B
npeaenax 41.50° - 50.00° ¢ .. u 70.00° - 85.30° B. 1. O CETKE ¢ MHTEPBAJIOM 5 KM B
000X HAampaBICHUSIX, YTO OMNpEIENsIeT MNPOCTPAHCTBEHHOE pa3pelieHue Kapr.
['pyHTOBBIE YCIIOBUSI XapaKTEPU3YIOTCSI CKOPOCTHIO PACIIPOCTPAHEHHUS IMOMEPEUHbIX
BosiH Ha riryonHe 30 m (VSz = 410 M/c), 4TO COOTBETCTBYET cpeaHUM 3HaueHusM ||
KaTErOpuM IPYHTOB 110 CECMUYECKUM CBOWCTBAM.

Pacuerst BOCO OblTu TIpoBeIEHBI JJIs IBYX BapUaHTOB. B kadecTBe mepBoro
NpUHATA KPUBOJIMHEHHAs popMma rpaduka MOBTOPSEMOCTH C 3ariOOM BHHU3 B 00J1aCTH
OOJIBIINX 3eMJIETPSICEHUH, a B KAUeCTBE BTOPOr'0 MPUHATA MPSMOJIIMHEHHas opMma.

Bo Bropom Bapuante pacuera BOCO Obliu mpuBI€UYEHBI, aJalTUPOBAHHBIE K
MECTHBIM  CEMCMOTEKTOHWYECKMM  YCIOBHSM  BXOAHBIE  Tapamerpbl.  Tak,
MOBTOPSEMOCTh ~ 3€MJIETPSICEHUA € oyaraMd pas3HbIX JHEprui (MarHuTyn)
OmpeeNsyiach TPH TIOMOIIM MPSMOJIMHEHHOTO0 Tpaduka TMOBTOPSIEMOCTH, a
WHTEHCUBHOCTh COTPSICEHUM - pPErHOHAIbHOW (MECTHOH) MOJIETbI0 3aTyXaHUs
OoammpHOCTH, 3aaBaeMon Gopmynon 3.3.2.8 co cpenHUMHE (C y9eTOM pa3mepa odvara)
3HAUYEHMSIMA KO3 duimienToB Yo 1 C (cM. Tab6n. 3. 2). [t atoro ciydas ObLIH
OIpe/eNieHbl HOBbIE 3HaueHus1 KoddduiueHToB B popmysne 3.3.2.8: a; = 1,5; a, = -1,33;
az=3,3; a4 = 0,0014.

Chauasna Obl1a MpOaHAJTM3UPOBAHA 3aBUCUMOCTh KOHEUHBIX PE3YJIBTATOB OT THUIIA
U XapaKTePHCTHK WCTONB3yEMBIX MOJENe CEMCMHUYECKOTO pPEeXMMa M 3aTyXaHUs
MHTEHCUBHOCTU cOTpsceHuil ¢ paccrosiuueMm. llpu cpaBHenun Kapret BOCO pis
Xonrap-banxamickoro  peroHa C  BEPOATHOCTHIO  TMPEBBIICHUS  PacdeTHOM
unteHcuBHocTU 10% (cpeaHuii mepuoj MOBTOPSIEMOCTH cOTpsiceHuit 475 Jer) ¢
V30JIMHASAMHA MaKCUMAIbHOM HAOMIONEHHON WHTEHCUBHOCTH COTPSCEHHH (Jmax) 1S
yKa3aHHOW TeppuTtopur 3a mnocieanue 150 ner, ObUIO MOKa3aHO, YTO pPaCUETHHIE
3HAUEHMsI CYIIECTBEHHO HIKE, YeM HaOJIOJIEHHbIC, TOr/la KakK MpU CPAaBHEHUU KapThl
BOCO, nony4eHHO# ¢ UCNOIb30BaHUEM aIaITUPOBAHHOIO MOAX0AA C KapTOh Jmax OHU B
[IEJIOM COOTBETCTBYIOT APYr Apyry. Takum oOpa3oM MOXHO yTBEpKIaTh, YTO Y4eT
aJIaTUPOBAHHBIX K MECTHBIM CEHCMOTEKTOHUYECKUM YCIIOBHSIM BXOJHBIX MapaMETPOB
OpenQuake Engine npuBoAKT K BIIOJHE PEATUCTHIHBIM OIICHKAM.

Ha pucynke 3.5 a, 6 mpuBenenbl okoHuatenbHbie kKapTel BOCO ([leranpHOro
ceilicMu4ecKoro 30HUpoBaHus) Tepputopun JKonrap-banxaiickoro pernona B 6amiax
mkambl MSK-64(K) ¢ BepositHocThio  mpeBbimienust 10 % 3a 50 ner (mepwon
MOBTOPSIEMOCTH CeCMUYeCKUX coTpsiceHuit 475 net) (cm. puc. 3.5 a) u 2 % 3a 50 ner
(TreproJT MTOBTOPSIEMOCTH CEHCMUYECKUX coTpsicernid 2475 net) (cM. puc. 3.50).

W3 mpuBeieHHBIX JAHHBIX CIEYET, YTO Ha 000X KapTax HAOII0JaeTCs IIaBHOE
YBEJIMYEHUE 3HAYEHUH MakpoceicMuyYecko HMHTeHcHBHOCTH (J) C Ioro-zamaza Ha
CeBEpO-BOCTOK. [Ipu 3TOM MakcuManbHble 3Ha4YeHUs J JOCTUraroTcs B pailoHe
XKonrapckoro xpedra: Jmax = 8,5 - 9,0 11 meprosa MOBTOPSIEMOCTH CEHCMHUYECKUX
cotpsicenuit 475 nmer (cm. puc. 3.5, a) ¥ Jmax = 9,5 1A mepHoOAa MOBTOPSEMOCTU
celicMUYecKHX coTpsicenuii 2475 net (cMm. puc. 3.50).

17



(6)

Pucynok 3.5 - Kapra BepoOSITHOCTHOI OLIEHKH CeHCMHUYEeCKOH ONACHOCTH
tepputopuu ’Konrap-basxamckoro pernona B 6a/utax mkajibl MSK-64(K) ¢
BEPOSITHOCTHIO NMpeBbimenusi: a) 10 % 3a 50 et (mepuo NMOBTOPSIEMOCTH
ceiicMuueckux corpsicenuu 475 qaer); 0) 2 % 3a 50 et (meprox NOBTOPAEMOCTH
ceiicMuYecKHX coTpsicennu 2475 jer).

Moryt ObITh yuTensl nipu pazpadorke CHUIIoB ansa teppuropun PecnyOnuku
Kazaxcran, orBercrBeHHas opranuzanus (KasHMCA) wucnons3yer kak Kaptbl
BEPOSATHOCTHOM OLIEHKH CEHCMMUYECKOH OMAaCHOCTH B MUKOBBIX YCKOPEHUSX TPYHTA,
Tak 1 KapTbl BEpOSTHOCTHOM OIIEHKH CEWCMHMYECKOW OMAacHOCTH B Oaiiax IIKabl
MSK-64 (K) (cm. puc. 3.5a, 3.56). KapTsl, onucsiBaroine ceiCMUYECKYIO OMTaCHOCTh
C TOMONIPKD MAKPOCEMCMUYECKUX II0KA3aTEJIEM IIOCIECACTBUUA 3E€MIIETPACEHUN —
6amtoB mo mkaine MSK-64 (K), mator muH(popmarmio o (OHOBOW ceiicMUYecKon
OMACHOCTU paliOHa CTPOUTEIbCTBA U  IO3BOJIAIOT  OLIEHUTh  BO3MOXKHBIE
MAaKpOCEMCMUYECKHE  TIOCIEACTBUA  NPOTHO3UPYEMBIX  3eMIIETpsAceHU. B
COOTBETCTBUM C MeToaukod EBpokox 8, maHHble KapThl PEKOMEHOBaHO
pa3pabarbiBaTh UMEHHO JUISl TUX JIBYX MEPUOOB MoBTOpsiemocTH (475 u 2475 ner)
MHTEHCUBHOCTHU COTPSICCHUI.

Kapra ang mepuojna moBTOPSEMOCTH MHTEHCUBHOCTH COTpsiceHM 475 ner
umeeT ypoBeHb prucka 10 %, 4yTo BhITEKaeT U3 CIEAYIOIIEro: MaTeMaTHIecKasi MOJIEINb,
UCTIOJb3yeMasi TpU ONHCAHUM CTAaTUCTHKH 3E€MJIETPSCEHUH M  4YacTOThl HX
BO3HMKHOBEHUS MIPE/ICTaBlIeHa cTaTUCTUKOM [lyaccoHa 1 ee OCHOBHBIM ypaBHEHUEM

PIN = n]=£or p[N = n]=42" "~ (3.3.4.8)

n! n!

B yacTHOM ciy4ae 3TO ypaBHEHHE OIUCHIBAET BEPOATHOCTH TOrO, YTO 3a Bpems t
cayuurcs N = N 3emserpsiceHHd ONpenenéHHOM MHTEHCUBHOCTU M XapaKTEPHU3YEMbIX
YacTOTOM (CPEAHMUM KOJIMUECTBOM 3EMJIETPSICEHUH B I'0J]) BO3HUKHOBEHUS A.

JlomycTuM, HAc HWHTEPECyeT BEPOATHOCTh TOro, 4ro 3a Bpemsa t = 50 ger,
npousoiier N = 1 3eminerpsiceHuid onpeneneHHol OaIbHOCTH, XapaKTepPU3yeMbIX I10
pe3yJipTaTaM PETPOCHEKTUBHBIX HAOMIOJEHUH, nepuonoM nosropsieMocty T = 475 ner,
T.e. A = 1/Tr=1/475 ner.

[loncraBnsst 3t undpsl B ypaBHenue 3.3.4.8, moiaydum cieyroliee 3HaYCHUE
BEPOATHOCTU TAKOT'O COOBITHS:

(L/475*50) %6 V475501 | = 0.094746065921290, T.c. mpumepro 9,47 % (3.3.4.9)
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Ternepb, UCTIONB3YS Ty ke (GOPMYITY, IIOCUUTAEM CYMMapHYI BEpPOSTHOCTH TOTO,
910 3a 3T0 ke BpeMs t = 50 ner cayaurcst 60IbIIe, 9eM OTHO 3eMIIETPSICEHHE, HAPUMED
ucnone3ys Gopmyny 3.3.4.9 u Tak Jgamee A0 MaTeMaTH4eCKOM OECKOHEUHOCTH
3eMJIETPSICEHUM, T.€.

P[N>1]=P/N = 1]++P[N = co]=1I - P[N = 0]=1-e*'=1 - e"Tg (3.3.4.10)

T.€. TENIEPh CUMTAEM CYMMY .
P[N=1] + P[N=2] + P[N=3] + ... P[N=6eckoneunocms] =0.094746065921290
+ 0.004986635048489+1.749696508241744e-04 + ... + 0 = 1-e50475 =
0.099912373747741 = 10% (3.3.4.11)

T. €. cymectByer 10 % BEpOSTHOCTb TOTrO, YTO JJIi CEMCMHUYECKHX COOBITHH C
MOBTOPsSIEMOCThIO B 475 JieT 3a 50 nier npousoiiner 1 u Oosee 3emMieTpsCceHUN 3aaHHON
WHTEHCUBHOCTH. B Jwureparype, 3Ta BEJIMYMHA HOCUT HAa3BAHHME-GEPOSAMHOCIb
npesblleHUs..

Ha npakTtuke, B CTpOUTENbCTBE, NPOEKTUPOBAHUMU JOPOT U JIPYTUX
COOpPY)KEHUH, 4YacTO JBUTAIOTCS B OOpaTHOM HAIIPaBJIICHUU, T.€. YCTAHOBUB TaK
Ha3bIBAEMYIO BepOSITHOCTh nipeBbilieHus B P = 10 % s cpoka pyHKIMOHUPOBAHUS
o0beKTa CcTpouTenscTBa B t = 50 5eT, CTpOSAT KapThl Ui 3eMIICTPSICEHUN 3ajaHHON
MHTEHCUBHOCTH (JOIYCTUM B 9 GaJIJIOB) C MEPUOIOM MOBTOPSIEMOCTH

Tr=-t/In(1-P1ow)~ 474.56107 ner= 475 ner (3.3.4.12)
a s P =2 % B cTpouTeNIbcTBE 0CO00 BaXKHBIX 00OBEKTOB
Tr=-t/In(1-P20)~ 2474.91582 ner~ 2475 ner (3.3.4.13)

Takum 00pa3oM, A CTPOUTEIHCTBA ATOMHBIX 3JIEKTPOCTAHIMM HampUMeEp,
JIOJKHBI BBIOMPATHCST PalOHBI XapaKTepU3yeMble 3eMJICTPSICEHUSIMU C TEPUOIOM
MOBTOpPSIEMOCTH Tr = 2475 ner, mpu HSTOM B CTPOWTEIbHBIE HOPMBI Oymaer
3akyageiBathest P = 2 % BepOosATHOCTb NPEBBIMICHUS €AMHUYHOIO 3eMIICTPSCEHUs
3a/1aHOM UHTEHCUBHOCTH (paBHOU 9 OaslioB).

OTnuure MEeTOAMKY ISl BEpOSITHOCTHBIX KapT (cm. puc. 3.5 a, 6) oT MeTouKH
panee pa3pabotanHbix KapT 3akitodaercs B CleAyOIIEeM:

B npeanaraemoM BapuaHTe pacueTa ceCMUYECKON OMACHOCTH ObLIN UCIIOJIb30BAHbI, KaK
IUIOIIA/IHBIE CEHCMUYECKUE WCTOYHUKH, TaK M CEWCMUYECKHUE WCTOYHUKU B BHJC
aKTHBHBIX PAa3JIOMOB, TOTJAa KaKk B MPEIbIAYIIEM BapHaHTE HCIOIb30BATIUCH TOJBKO
IUIOILA/IHBIE CECMUYECKUE UCTOUHUKH.

B pa3zpaboranHOM BapuaHTe MpH pacyeTe CEHCMUYECKON OMACHOCTH OBLIO UCTIONB30BAHO
HOBOE COBPEMEHHOE MPOrpaMMHOE 00ECTIEYEHUE — MOCTOSTHHO OOHOBJIsIEMasi IporpaMma
OpenQuake Engine (Ha 0CHOBE yueTa COBPEMEHHBIX HAyUHbBIX JTOCTHYKEHHUI ) C OTKPBITHIM
JIOCTYIIOM JIJIA TTOJIb30BaTENEN.

3AK/ITIOYEHHUE

OCHOBHBIE Pe3yIbTATHI UCCIEAOBAHNI CBOAATCA K CIIEAYIOLIEMY:

1. B coBpemMeHHO CTPYKType BEpXHEH 4acTh 3eMHOM Kopbl JKoHrap-banxaiickoro
pEerMOHa  YEeTKO  BBIACISIOTCS ~ JBA  METakOMIUIEKCA:  KOHCOJUIMPOBAHHBIM
(mome3zazoiickuil) (hyHIAMEHT SMMIePUUMHCKON TuiaTdopMbl U ambnuiickui yexon. Ha
BOCTOKE PETMOH IPEACTaBIEH TopHOW Lenbio JKoHrapckoro Asaray, a 3amnajHasi 4acTb
BKJTIOYaeT 4YacTh [lpubanxaiickoit BmaguHbl. HoBeHimas cTpykTypa pervoHa HUMeeT
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OJI0KOBBIN XapakTep. ['paHuLbI OJIOKOB MPOXOIAT MO pa3jioMaM pazIMyHOM TITyOUHbBL, U
UTPalOT HEMAIOBAXHYIO pOJIb B €ro0 TEKTOHMYECKOM Pa3BUTUA U MPOSBICHUU
celicMuuHOCTH. COMOCTAaBUTENbHBIN aHAIN3 Te0JOr0-TEKTOHUYECKUX OCOOEHHOCTEN C
CEMICMUYHOCTBIO MOKA3aJl TEHETHYECKYIO CBS3b 3€MIIETPSCEHUI C TAKUMH CTPYKTYPHBIMU
AIIEMEHTaMH 3€MHOM KOpbl, KaK 30Hbl KOHTPACTHBIX HOBEHIIMX TEKTOHUYECKUX
JIBMOKEHUH Y 30HBI TJTYOUHHBIX PA3JIOMOB.

2. Ha teppuropunn Xonrap-bamxamickoro pernoHa BeIMYMHA CEHCMUYECKUX
BO3JCUCTBUI JOCTHTaeT § OauioB;, TMOTEHIMAIbHYI0 CEHCMUYECKYI0 OIMacCHOCTb
MIPEACTABIAIOT CeiicMOaKTUBHBIE 30HBI FOxHOM JKoHrapun, bopo-Xopunckoi u CeBepHOro
Tsp-11lans; ycTaHOBIGHO ONMMBBEPTUKAILHOE TAJICHHE CEHCMOAKTUBHOTO O0OBEMA,
MOBBILICHHBIMYA YPOBHSIMHM AKTUBHOCTH XapakTepu3yroTcsa bopo-XopHuHckasi, 3anniicKo-
Kynretickass u HOxuolt JKoHrapckas 30HBI, Ae(OPMHPOBAHHOE COCTOSIHHE CPEIbl
OIpeeNseTCs Kak cABUroBoe. Bo BpeMEHHOM pachpeneneHnn 3emiierpsicenuid JKoHrap-
baJixalickoro pernoHa MMEET MECTO OIpeJeNIeHHas YHOPSAJI0YEHHOCTh — HaOMIOAar0TCs
MEPUO/Ibl AKTUBU3ALIMU W 3aTHllbs. CHIIbHBIE 3€MJIETPSCEHUS B OCHOBHOM MPOUCXOIST
IpynrnamMy, KOTOpPbIE BO BpPEMEHHM pa3leNeHbl IEPUOJAMU TOKOSA. JTO TOBOPUT O
3aKOHOMEPHOW CMEHE NEPHUOAOB HAKOIUIEHHMS W PA3pSAKH YNpyrux aedopmanyid, 4to
MOKET OBbITh HCIIONB30BAaHO ISl IOJTOCPOYHOIO MPOrHO3a CHIIBHBIX 3emyieTpsiceHuid. B
MPOCTPAHCTBEHHOM  PACIIPEACICHUM 3EMIIETPSICEHNI BBIIEISIOTCA JIBE€ JIMHEHHBIE 30HBI
CEMCMMYECKMX HWCTOYHHMKOB, B TMpPENENbl KOTOPBbIX YKJIAAbIBAIOTCS OYarM BCEX
3emiieTpsceHuii ¢ M>6,1.

3. TlokazaHo, YTO YydYer aJaNTUPOBAHHBIX K MECTHBIM CEHCMOTEKTOHMYECKUM
YCIIOBHSM BXOZHBIX TapaMerpoB OpenQuake Engine mpuBOIUT K BIOJNHE PEATACTUYHBIM
OLEHKAM CEHCMHUYECKOM OMNAaCHOCTHU M Jaer OoJsiee JETAIbHYI0 XapaKTEPHCTUKY
BEPOSITHOCTHOT'O TOJIs1 ”THTEHCUBHOCTHU COTpsACEHUH, yeM KapThl OC3.

[To pesymbratam pacuera noctpoeHbl Kaprer BOCO (meranbHOro CeHcMHYECKOro
30HMpoBaHus ) Tepputopun JKoHrap-baixaiickoro peruona B 0aimiax MakpoCeHCMUUYECKOM
mkasibl MSK-64 (K) ¢ BeposSTHOCTBIO TPEBBIICHUS pacueTHOM HHTeHCUBHOCTH 10 % 1 2 %
B TeyeHue S50 jeT (cpenHuid nepron noBropsieMocTd 475 u 2475 neT COOTBETCTBEHHO) B
mactrra6e 1:1 000 000.

HNPAKTUYECKUE PEKOMEHJALINHU

Moryt 6bITh yuTeHsl Tipu paspaborke CHUIloB ans Tepputopun PecryOmuku
Kazaxcran, orBercrBenHas opranuzamus (KasHUCA) wucnonb3yer kak KapTs
BEPOSTHOCTHOM OLIEHKH CEMCMHUYECKOW OMACHOCTU B NHUKOBBIX YCKOPEHUSAX I'PYHTA,
Tak 1 KapTbl BEpOSITHOCTHON OIICHKM CEHCMUYECKOW OMACHOCTH B OajaxX IIKaJIbl

MSK-64 (K).
CIUCOK ONYBJIMKOBAHHBIX PABOT 110 TEME
JMCCEPTALIUU

1 Hana6aeBa A. T. CelicMu4HOCTh AJTMATHHCKOTO PErMOHA (K CECMUYECKOMY
MUKpopaiionupoBanuto T. Anmmarsl) [Teker| A. b. CampikoBa, A. Ceinpiko, I'. T
Cruxapnas, E. B. I'punienxo., A. T. [lanabaeBa. - ['eonorus n oxpana wemp. 2014. Ne4.
C.82-89. — Pexxum mocryma:https://www.elibrary.ru/item.asp?id=32327364
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2. [anabaeBa A. T. BeposiTHOCTHasi OLIEHKa MCXOJHOM CEMCMHUYHOCTH TOpoja
AJMarsl B CBsI3U ¢ MUKpoparoHrpoBanueM ero tepputopun [Tekcr] / A. b. Campikosa, A.
Coigpikos, . T'. Ctuxapnas, A. T. Jlanabaesa. - M3sectust HAH PK. Cepus reonoruu u
texandeckrx Hayk. ISSN 2518-170X (Online). ISSN 2224-5278 (Print). — Amvarer.  2017.
Ne5. C. 79-92. (Scopus, IF- 1.28). Tlpouentuns 47%, CiteScore 2.0, kBaptiib - 2,0. —
Pexxum nmocryna: https://www.scopus.com/authid/detail.uri?authorld=57196465605

3. JanataeBa A. T. Meron «axkTHUBU3AIMA-3aTUILBEY» O3EMIIETPSICEHUSIM
cpenneit cunbl [Teker]/JI. K. CyneeB, A. b. CanwsixoBa, A. T. [lanabaena,
A.M.Kary6aeBa. -M3Bectust HAH PK. Cepus reonorun m texuuueckux Hayk. ISSN
2518-170X (Online). ISSN 2224-5278 (Print). - Anmater. - 2020. - Ne3. C.170-176.

[Mpouentune  47%, CiteScore 2.0, xBaptuwis - 2,0~ Pexum jgocryma:
https://Amwvw.scopus.com/authid/detail.uri?authorld=57218905381
4, ManabaeBa A. T. IIpocTpaHCTBEHHbIE 3aKOHOMEPHOCTH 3aTyXaHUS

MHTEHCUBHOCTH CEMCMUYECKUX COTPSACEHUN Ha TeppuTopun Bocrounoro Kazaxcrana
[Texct]A. T. JlanaGaesa,3.A.CaiinaybaeBa, A.M. KarybaeBa u np.CoBpeMeHHbIE
TEXHUKa u TEXHOJIOTUU B Hay4YHBIX HCCIICIOBAHMSIX.
Co6opuuk MmatepuanoB XIV MexnyHapoaHoi KOH(GEpPEHIMH MOJOABIX YYEHBIX U
crynerroB. M3narenscrBo: ®I'BYH, bumkek, 2022. C.171-174 — Pexum nocryma:
https://www.elibrary.ru/item.asp?id=49802366

5. JleralbHOE ~ CEMCMMYECKOE  30HMpPOBAaHUE  Teppuropur  BocrodHo-
Kazaxcranckoit oonactu [ Tekcr] / Monorpadus. [lon penaxiueit H. B. Cunauesoi, H. b.
V36ekoBa, JI. A. CapcenbaeBa. — Anmartsl, 2023. — 195. ISBN 978-9965-9611-8-2

6. ManabaeBa A. T. O celicmuuHoctu JKoHrap-bajixamckoro permona
[Texcr] / A. T. JlamabaeBa, A. CwmigeikoB, A b. CaasikoBa. - Hayka, HOBEIE
TexHoJoruu u nHHoBanuu Keipreiscrana. -bumkek. — 2023. - Ne.1 C. 15-18. — Pexum
nocryma: https://elibrary.ru/item.asp?id=53728939

1. JlanabaeBa A. T. Celicmuueckuii pexum JKonrap-banxamickoro
pervuoHa 1o uHCTpyMeHTanbHbIM JaHHbIM|[ Tekcr] / A.T. JlanabaeBa, A.CoIbIKOB, A.
b. CagpixoBa. - M3Bectuss HAH KP. -bumikek. — 2023. - Ne.3 C. 81-90.—Pexwm 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 mocryna: https://doi.org/10.1016/j.0e0q.2023.08.005

9. Jlanat6aeBa A. T. CrarucTudeckuil aHanu3 CEHCMHUUYECKUX JTaHHBIX
cuibHbIX 3emierpsicenuid Konrapuu [Tekcer] /A. T. JlanabaeBa, A. CeiabikoB, A. C.
Kycannos.-Hayka, HOBbIe TexHOMOTHH ¥ WHHOBaIMM Kbiprei3crana. -bumkek. — 2023.
Ne.7. C. 70-76. —Pexxum mocrtyma: https://elibrary.ru/item.asp?id=63359673.

PE3IOME
Huccepranus {anabdaeBoii Aiirysb Tyne0aeBHbl «OneHka ceiicMu4ecKoit
onacHocTH JKoHrap-bajxamckoro peruoHa» Ha COMCKaHUe YUeHOi cTeneHH
KAH/M/IATa re0JI0ro-MHHEPAJIOruueckux Hayk no cnenuanabHoctu: 25.00.01 —
0011251 ¥ peruoHAJIbHAsI I'e0JI0TUsl.
KiroueBble cJioBa: CEiCMOJIOTHS, 36MIICTPSICEHHE, CeiCMHUYECKash OMTaCHOCTb,
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MOJIEJTb CECMUYECKUX UCTOYHUKOB, aKTUBHBIN Pa3ioM.

O0bexkTOM HccaenoBanus sipisiercs JKoHrap-baixaiickoro peruoH B CBA3U
C OLIEHKOM CEMCMUYECKON OMaCHOCTH.

IIpeamer wmccienoBanusi: CEUCMMYHOCTD M CEUCMUYECKUMM  PEKHUM
tepputopun JKoHrap-baixamckoro permosa.

Leas padorbl. BeposTHOCTHas OLEHKA CEHCMHMYECKOM OMACHOCTH  JJIS
teppuropunt  JKoHrap-banxamickoro perroHa Ha OCHOBE KOMIUIEKCHOI'O —aHAIM3a
CEMCMOTEKTOHMYECKUX U CEWCMOJIOTMUECKUX JAHHBIX U Pa3padOTKa KOMITbIOTEPHO-
OCHOBaHHOM MOJIEH OLIEHKU CEHCMUYECKOro MOTEHIIUAA.

Mertoabl ucciiefoBaHusi W anmmnaparypbl. [IpoBeeH KpUTHYECKUM aHAIW3
JIUTEPATyPHbIX WCTOYHUKOB JJISi BBISIBIICHHS T'€0JOTr0-TEKTOHMUYECKHUX OCOOEHHOCTEH
M3y4aeMoro pEeruoHa, XapaKTEePHBIX qyepT reoJIoro-reorpauIecKoro
palilOHUPOBAHWSI M PAa3pbIBHBIX HAPYIIEHUH, I[IUPOKO PAa3BUTBIX B Ipeaenax
paccmatpuBaeMoro peruoHa. (CoCTaBlIeH TMPEICTABUTEIbHBIA CEUCMUYECKUN
katanor i Tteppuropun JKoHrap-bamxamickoro pervoHa ¢ HMCHOJNB30BaHHEM
HCTOPUYECKUX JIAHHBIX W COBPEMEHHBIX MHCTPYMEHTAIBHBIX JIaHHBIX Ha TEPPUTOPHUU
Kazaxcrana u conpenelbHbIX TOCYAapCTB JUISl BBISIBICHUS IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTE  MAapaMeTpoOB  CEWCMHUYHOCTH M CEMCMHMYECKOrO  PEXUMA.
Hcronb30BaHo coBpeMeHHOe TiporpamMmuoe obecrieuenne OpenQuakeEngine  mis
MPOBEJICHUSI CEMCMUYECKON TMapaMETPU3ALMK TUIOMIAHBIX W JIMHEHHBIX CEUCMUYECKUX
WUCTOYHUKOB, W s pa3paborku KapThl BEpPOSTHOCTHOM OIEHKH CEUCMHUYECKON
OIACHOCTHU PErMOHa.

IosryyeHHble pe3yabTaThl 1 HOBU3HA. Ha OcHOBE M3ydeHus: 0ObEMHOM CTPYKTYphI
MOJIsE CEUCMUYHOCTH, MyTEM COCTABJICHUSI KapT IUIOTHOCTH CEMCMUYECKOro (hoHa B CIIOSIX
Pa3HOM TITyOUHBI, CIIEIaH BHIBOJ O OJNM3BEPTUKATHHOM TAJICHUM CEHCMOAKTUBHOTO 00BEMA.
BbInonHeH pacuer KOJIMYECTBEHHBIX MOJENEeH CEMCMUYHOCTH (MOAEIM CEHCMUYECKON
AKTUBHOCTH Y TUIOTHOCTH JIHUIIEHTPOB, IPOOHOCTH, MOIITHOCTH CEHCMOAKTHBHOT'O CJIOS U JIp. )
Briepeeie mpoGsieMa OIIEHKH CEMCMUYECKOW OMAcCHOCTH JUISi PacCMAaTPUBAEMOro PEruoHa
paccMaTpuBaeTCcs C  BEPOSITHOCTHOM  TOYKM  3peHus.  Paspaborana  merommka
KOMIUIEKCUPOBAaHHS ~ PA3IMYHBIX  BEPOSTHOCTHBIX ~ METOJOB  M3Y4YEHHMsI MapaMeTPOB
CEHCMHUYECKOI0 peknMa. BriepBble COCTaBIICHbI BEPOSTHOCTHBIE KapThl CEUCMUYECKOU
OMAaCHOCTU M TIPUMEHEHA METOJMKA OLEHKU CEHCMUYECKOro MOTEHIMala M XapakTepa
Pa3BUTHS CEUCMUYECKOTO MPOLIECCA HA UCCIIETYEMOI TEPPUTOPHML.

PexomeHnganum 1o ucnosib30BaHnio. [Ipu pazpaboTke KapT BEPOSITHOCTHOM OLIEHKU
CEHCMHUYECKOM OIMAaCHOCTH TEPPUTOPHIAC TTOMOIIIBIO TIporpaMMHOro odecrieueHns: OpenQuake
Engine pexomeHyeTcsi HCTIONB30BaTh MOJICIH 3aTYXaHUs CEHMCMIYECKON MHTEHCUBHOCTH U
CEHCMHUYECKOTO PEKMMA, aAAITTHPOBAHHBIEK MECTHBIM CECMOTEKTOHUYECKUM YCIIOBHSIM.
Obsacte npuMeHeHusi. Pa3paboTaHHbIE HOBbIE METOAUKU OyAyT HCIIONB30BAHbI TPH
CO3/IaHWH KapT CEUCMUUECKOr0 30HUPOBAHMS PA3HOM JIETATbHOCTH PErMOHOB U obmacteit PK
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PE3IOMECH

/lanabaeBa Aiiryab Tyse0aeBHaHbIH 'KOHrap-banxam pernonyHyH
CeCMHMKAJIBIK KOPKYHYYYHa 0aa Oepyy" Auccepranusicbl reoJ10rus -
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MUHEPAJOTUS WINMIEPUHUH KAHAUAATHI OKYMYHITYYJIYK JapaskacblH U3I€HUI
ainyy yuyH: 25.00.01 — skajanbl :KaHA PerMOHAJIBIK Ie0JIOTHsl.

Herusru ce316p: CEUCMONOTUS, JKEp TUTUPOO, CEUCMHUKAIBIK KOPKYHYY,
cericMUKaITbIK bynak Mojenn, AKTUBITYY »Kapaka.

M3unneenyn odbekTrcH 60y sxoHrap-banxarm aiiMars! CeHCMUKIBIK KOPKYHYUYKa
0aa Oepyyre OalIaHBIIITYy SCENTENIET.

HN3uapnee npeameru: JKoHrap-bamxam TeppUTOpPUACBIHIATBl AWMAKTBIH
CEHCMHUKAYYJIyTy )KaHa CECMUKAJBIK PEKUMMU.

M3unpeenyn  Makcarbl.  CElCMOTEKTOHMKAIBIK — JKAaHA  CEHCMOJIOTHSUIBIK
MaabIMaTTap/abl KOMIUIEKCTYY TaJIOOHYH HermsuHe JKoHrap-banxamn perioHyHyH aiMarbl
YUYH CEHCMHUKATBIK KOPKYHYYKA BIKTHIMATIYY 0aa Oepyy skaHa CeMCMHKAIBIK TMOTEHIHAIIbI
0aaJI00HYH KOMITHIOTEPIVK-HETM3IETeH MOJICIIMH HIITEI YbITYY.

M3uaneenyn meroaaopy. PermoHmayH celiCMUKAIbIK TOTEHIMAIBIH 0aaoo YUyH
TeOJIOrSUIBIK-TEKTOHHUKAJIBIK CTPYKTYpaJIap/Ibl TATI00, KEP THTHPOOIOPAYH KOPYHYILITOPYHYH
MEUKHH/IVK-YOAKbITTBIK ~ MBI3aM  YEHEMIYYJIYKTOPYH TaIo0 >KaHA Y3aK MOOHOTTYY
CEHCMUKAIBIK PSKUMIIMH MapaMETPIICPUH TaKTOO, CEHCMUKAIIBIK KOPKYHYUTYy 0aasioo Y4yH
CEMCMOIIOTMSUTBIK YKaHa Te0(3UKATBIK TapaMeTpIiepIMH KOMIUIEKCHH (PopMaIalThIpbUIraH
TATA00, CEHCMMKAIBIK OyNakTapipl asHTTHIK >KaHa JIMHUSUIBIK TapaMeTpIeITUPYYHYH
MPOrPaMMAIIBIK KOMIUIEKCHH TIPAKTUKAra KUPIu3YY, CECMUKAIBIK KOPKYHYUKA BIKTHIMAJIIbIK
0aai00 KapTachIH UIITEI YbIT'YY YIYH MPOrPaAMMaHBI KOJJIOHYY.

AJIBIHTaH KbBIMBIHTBIKTAP KaHA KAHBIYBLIABITBI. CEeCMUKAIBIK TaTaaHbIH
KOIOMIYK TY3YJYIIYH W3WIIOOHYH HETW3UHAC ap KaHIal TEPeHIMKTEIW KaTMapiiapaars
CeCMUKAIBIK (POHIYH THIMBBIBITBIHBIH KapTadapblH TY3YY AapKbUIyy CEHCMOAKTHUBIYY
KOJIOMJIYH BEPTUKAJIBIA KAKBIH TYILYYCY KOHYHIO ThIIHAK YbIrapbUIapbl. CEMCMUKATYYITyKTYH
CaHIbIK MONEIJIEPUHUH A3CeOM  aTKAphUIIbl  (CEHCMUKAIBIK — aKTHBIYYJIYKTYH —KaHa
SIMLEHTPIEPIUH  THITBI3IbITbIHBIH, OOIUOKTYYAYKTYH, CEHCMOAKTUBIYY  KarMapiblH
KyOarTyymyryHyH XK.b. Monenaepr) KapasblIil KaTkaH PerHoH YUYH CeHCMUKAIBIK KOPKYHYUKa
0aa Oepyy Macerecu OMPUHYHM KOy BIKTBIMATIIBIK KO3 KapairraH kaparyyna. CelcMUKaTbIK
PEXAMIIMH NApaMETPIIEPUH M3WIIOOHYH ap KaHAal BIKTBIMAIIBIK BIKMAJIAPBIH KOMILUIEKCTOO
METO/IMKAChl MINTENUI YbIKKaH. CEeWCMUKAIBIK KOPKYHYYTYH BIKTBIMATIBIK KapTalapsbl
OMpHHYM KOy TY3YJUIy KaHa CEWCMHUKAIBIK MOTEHLMANIbI aHa M3WIICHYY4Yy aiMakTa
CEICMUKAIIBIK IPOLIECCTHH OHYTYY MYHO3YH 0aalo0 METOIMKACHI KOIIOHYIITY.

Cynymroosiop. Moil iporpaMMalibIk KaMChI300CY MEHEH aiiMaKThIH CEMCMUKAIIBIK
KODKYHYYYH  BIKTBIMAIIBIK ~ 0aanoo  KapTalapblH MIITEN  YbI'yyJad JKEPIrWIMKTYY
CEMCMOTEKTOHUKAJIBIK I1apTTapra bUIANBIKTAIITHIPUITaH CEUCMUKAIBIK VIHTEHCHBITYYITYKTYH
KaHA CEVCMUKATIBIK PEKUMIVH a’KbIPOO MOJIEIIEPUH KOJZIOHYY CYHYLUITAJIAT.

Koagonyy tapmarel. HMmmemmn uyblkkaH okaHel Meroqukanap Kasakcran

PecryOnukachIHbIH PETMOHAOPYHYH KaHa OOMYCTapbIHBIH ap TYPAYY ACTAIyYyITyryHAArbl

CEICMUKAIBIK 30HATIAILTHIPYY KapTalapblH TY3YY16 KOJIIOHYIAT.
=)
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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.
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