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DETERMINISTIC SEISMIC HAZARD ASSESSMENT
OF NORTHERN TIEN-SHAN

Abstract. Wire deterministic seismic hazard assessment in the values of seismic intensity on the MSK-64 scale.
This estimate for the so-called maximum credible earthquake (MCE) probable earthquake-maximal, ie, caused by
tectonic features. It determines the maximum magnitude, based largely on geological criteria.As a rule, such an
assessment determines the value of the seismic action at the maximum possible earthquakes, but with a very small
probability for industrial and civil buildings 1 time in 2,500 years, to the responsible structures, including large dams
1 every 10 000 years.At the same time it was taken assumption that seismic sources are linear with equal probability
of occurrence of earthquakes given the maximum possible magnitude for a particular linear power at each point of
the line source.

Determination of the oscillation damping laws (acceleration or velocity) depending on the distance from the
earthquake source is one of the most important problems in the evaluation of seismic hazard. For the most realistic
seismic hazard map of a region it is necessary that the attenuation relationship was based on a detailed analysis of
macro seismic and instrumental data for the region, as well as take into account the effect of the local ground con-
ditions. As a rule, for the general seismic zoning evaluation of the seismic action for the purposes of large territorial
taken the average value of the acceleration or velocity in the so-called rocks.

Keywords: active faults, the destruction of the earth's crust, seismic hazard assessment.

YIK 528.8:629.78
C. O. I:xanaémiosa’, A. P. Hmyx?, K. E. A6apaxmaros’

'TOO «HCcTHTYT ceificmonorumy, Anmarsl, Kazaxcras,
2I/IHCTMTyT r€0JIOI'MH, CEMCMOJIOTMU U CECMOCTOMKOIO CTPOUTEILCTBA, Ta/KUKHUCTaH,
3I/IHCTI/lTyT ceifcmonorun, Keipreizcran

JTETEPMUHHUCTCKASI OHEHKA CEHCMHUYECKON OITACHOCTH
CEBEPHOTI'O TSIHb-IIIAHSA

Annotanus. [IpoBoaninack NETEPMUHUACTCKAS OIIEHKA CEHCMHYCCKOW OMACHOCTH B 3HAYCHUSIX OAJTBHOCTH 10
mkare MSK-64. D10 omeHka Jiis Tak HasbpiBaeMoro maximum credible earthquake (MCE) — makcumansHOTO Be-
POSTHOTO 3eMJICTPSICEHUS, T.€. 00YCIOBIEHHOTO TEKTOHUYECKUME 0COOeHHOCTIMEU. OHa OmpeIessieT MaKCHMaTbHYIO
MarHuTy/y, OCHOBBIBAsICh B OOJIbIICH CTEIEHM HA TEOJOTHUECKHX KpuTepusx. Kak mpaBuio, Takasl OLEHKa Orpe-
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JIeSIeT BEJIMUYMHY CEeMCMHUYECKHUX BO3AECUCTBUN NMPU MAKCHMajlbHO BO3MOXKHBIX 3€MJIETPSCEHUSAX, HO C OYEHb Ma-
JIEHBKOM BEPOSTHOCTBIO JUJIsl MPOMBIIIEHHBIX M TPaKJaHCKUX coopykeHui 1 pa3 B 2500 ser, A1 OTBETCTBEHHBIX
COOpYXEHUH, BKiIroyas Oomnbmre miotuHs! 1 pa3 B 10 000 ner. [Tpy 3ToM ObUTH NPHHATHI AOIYIIEHHUS, YTO CEHCMHU-
YECKUE UCTOUYHUKHU SIBJISIIOTCS JIMHEMHBIMU C OAMHAKOBON BEPOSITHOCTHIO BO3ZHUKHOBEHUS 3EMIIETPSICEHUM 3aJaHHOU
MaKCHMAaIJIbHO BO3MOKHOW MarHUTY[IBI, JUII KOHKPETHOTO JIMHEHHOTO MICTOYHUKA B KOKIOH TOYKE ATOTO JIMHEHHOTO

WCTOYHUKA.
KnroueBble cj10Ba: akTHBHBIE PA3JIOMBI, JECTPYKLHSA 36MHON KOPBI, OLIEHKA CEHCMHYECKOI OMTaCHOCTH.

BBenenue. Omnpenenenne 3aKOHOMEPHOCTEW 3aTyXaHHA KoJleOaHWH (YCKOPEHUH WM CKOpOCTel) B
3aBHCHMOCTH OT PACCTOSIHHSI IO UCTOYHHMKA 3eMJICTPSCCHUS SBISICTCS OJHON M3 HauboJiee BaXHBIX MPO0-
JIEeM TIpU OIIEHKE CeCMUYecKOl ormacHocTH. [ modydeHus HanOojee peallbHOW KapThl CEeHCMUYECKOH
OTIACHOCTH TOTO HJIM MHOTO PErHOHa HEOOXOAMMO, YTOOBI 3aBUCHMMOCTH 3aTyXaHHsA ObLTa OCHOBaHA Ha
JIETATFHOM aHAJIN3€ MaKpOCEHMCMHUUECKUX M MHCTPYMECHTAIBHBIX JAHHBIX IS TaHHOTO PETHOHA, a TaKXKe
YUUTHIBAJIA JIOKATBHBIN 3 (dekT rpyHTOBBIX ycinoBuid. Kak mpasuio, mist neneil o0mero celicMuieckoro
palloHUpOBaHUS OIICHKA CEHCMHUYECKOTO BO3ICHCTBUSA IS OOJBIION TeppUTOpHHL Oepercs cpenHee
3HAUYCHUE YCKOPECHUN MM CKOPOCTEH B TaK HA3bIBAEMBIX CKAJBHBIX MTOPOIaX.

ITockonbky 3eMIIETpSCEHUE MPOUCXOUT HA TIIyOMHE B 30HE Pa3lioMa, TO TMOJO0XKCHHE JHIICHTPA Ha
MMOBEPXHOCTH HE COBIAJAeT C MECTOM BBIXO[a HA TIOBEPXHOCTh ATOTO pasziioMa (pUCYHOK 1).
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Pucynok 1 — IlonoxeHne runouenTpa u 3MUUeHTpa 3eMIIETPSCEHUS B CTPYKTYpE O0JI0r0 Ialaloulero pasjioma

Figure 1 — Position the hypocenter and epicenter of the earthquake in the hollow structure of incident fracture

B cBsi31 ¢ 3THM, TIPH BHITIOJIHEHUH PacueTOB OBUTH MPHHSATHI CIIEIYFOIIUE JOMYIICHUS:

1. Yripl mafgeHusi YNOMSHYTHIX BBIIIE pa3ioMoB u3MeHsatorcs oT 50 no 70 rpamgycoB, M cpemHsis
BeIMYMHA OblIa MpuHATa B 60 rpamgycos.

2. Cpennss TryOWHA THIIOIICHTPOB 3eMJIETPSICEHHI ¢ MarHuTy 1o M > 7 — 8 coctasisier 20 kM, a s
3emieTpsiceHuit ¢ M > 6 — 6.5 — 15 kM (muis Teppuropun Cpenaeit Azun).

Takum 00pa3oM, MOJOKEHNE SMULEHTPOB 3eMileTpsiceHnii ¢ M >7 — 8 mpu cpenHeM yrie NaaeHHs
IUIOCKOCTH pazioma 60 TpasycoB cMelaeTcs B CTOPOHY HaJeHUs IUIOCKOCTH pas3jioMa Ha pacCTOsSHHUE B
12 KM OT TIOJIO’KEHHUS €r0 Ha MMOBEPXHOCTH, a JI 3eMIIeTpsiceHU# ¢ M > 6 — 5—HapaccTostHIEB 9 kM.

C yd4eroM 3THUX [OMyWIeHHH ObUIa MOCTpOEHA KapTa IOJOKEHHS Ha TMOBEPXHOCTH SIHUIEHTPOB
3eMIIETPACCHUH BIOJb OCEBBIX JIMHUM 30H Pa3jOMOB C YYETOM IIOJIOXKEHHUSI THIIOLEHTPOB, KOTOpas
WCIOJIb30BAJIACh B TaJbHEHIIIEM [T BHIIOJTHEHNS PacyeToB (PUCYHOK 2).

OTMeTuM, 4TO AJsl aHalM3a Mbl NPUHSUIM B KayeCcTBE JMHEWHBIX MCTOYHUKOB MMEHHO AKTHUBHBIC
pasnoma. CumTaeTcs, YTO KKl HOBEHIUMI pas3ioM SBIAETCS aKTHBHBIM B IO3JHEM IUICHCTOILICHE-
TOJIOlIeHe, T.€. Ha MpOoTsoKeHuH rnocieaanx 100 ToIc. meT reonorudeckoil ncrtopuu. OmHAKO Takoe OIy-




Uzeecmuss Hayuonanvnot akademuu nayk Pecnyonuxu Kazaxcman

Active faults (Kyrgyzstan) 2016

+

TIO0E TN00'E TV'O0E TS'00'E Ta"00'E TTroO0E T8°00E W'O0E BOOE
1 1 1 1 I 1

S
\
A\
\

\

Y /l '}“.

i
I\
; o

) — -3
/\\)'“ — 7 L ‘ o TN — A — ——
— e, — IS 75\___“ B o — _'/‘_’, _P /
7‘\~""‘—h—~—:__:/ a% e
T i 1
ge ' /
\\\7\ p it \ -‘5//
— | -
—3r, > Y 75 i By /f//
£ 5 \\__ g “'~—_‘_ et — ~—— - -
2 —+ 75 = e 75
¥ — e _/, 2 — _— — el -
\-\-“,‘ ___,__\‘\_:_h_ V
—
) L] T l0 0 a'lO 66 L) L)
4 160 Kilometers
P T M L W Legend
1:2,550,000 N AFKG2015
AFKG_CalcKm

PI/ICyHOK 2-— KapTa TOJIOKCHUS Ha TOBEPXHOCTU SIULICHTPOB 3eMJIeTp$[CCHI/II71 BJIOJIb OCEBBIX JINHUW 30H aKTHBHBIX pas3jiioMoB
C Y4€TOM IOJIOKCHUS T'MIIOLIECHTPOB.
]_II/I(prI y JIMHUA Ppas3IOMOB — MaKCUMaJlbHast MarHuTyia BO3MOXKHBIX SGMHeTpHCGHHﬁ, npeamnojaraeMas 1o reoJiort4e€CKuM
JJAHHBIM.

Figure 2 — Map of the situation on the surface of the epicenters of earthquakes along the center lines of the zones of active faults,
taking into account the provisions of the hypocenter.
The numbers on the fault lines — the maximum possible magnitude of earthquakes estimated from geological data.

HICHHE MPEACTABIIETCS HaM HeZOKa3aHHBIM. M3BecTHO, HalIpuMep, YTO 30HA U3BeCTHOTrO Ha TsHb-Ilane
pasioMma, Ha3blBaeMOro «JiuHHeN HukonaeBa» koTopas ObUIa aKTHBHON Ha MPOTSHKEHUM HAYaJTbHBIX
CTaJuil HOBEHIIIEro 3Tana, HO, HAaYWHas C YETBEPTUYHOIO BPEMEHH, MOTepsAia akTUBHOCTh. Kpome Toro,
UMEIOTCSl CBUIETENbCTBA TOTO, YTO HAXK€ 30HBI AKTHBHBIX Pa3JIOMOB HMEIOT CEIMEHTBI, KOTOpPBIE B
MO3IHEM TUIEHCTOLIEHE — TOJIOIIeHE He OB aKTHBHBIMHU.

[TosTOMYy, IIpH OLIEHKE CEeHCMHYECKON OMacHOCTH HeoOX0AUMO, MO0 CUUTATH BCIO 30HY HOBEHIIETO
pasjioMa MOTEHIMANbHO OMAacHOW 0e3 yKa3aHUs Ha €€ aKTHMBHOCTh B IO3JHEM IUICHCTOLICHETOJIOLCHE,
100 BBIIENATH TOJIBKO T€ PA3IOMBI, B MpelesaXx KOTOPhIX €CTh yKa3aHUS Ha TO, YTO €r0 KPbUIbs ObLIM
AKTHUBHBI B yKa3aHHOE BpeMs. Takoe pasfelieHue CyIeCTBEHHO MEHSET KapTUHY CTPYKTYPHOIO PUCYHKa
pErvoHa U COOTBETCTBEHHO MEHSET KapTUHY CEHCMHUYECKON OMAacHOCTH.

3agaueil ABISUIOCH ONPENENUTh BEIMYMHY MHTCHCUBHOCTU B Oaiax B 3aBUCHMOCTH OT PacCTOSHUS
JI0 CEHCMHUYECKOT0 UCTOYHUKA

WHcTpyMeHTanbHbIE JaHHBIE 110 CUJIBHBIM JABM)KEHUSMH KaK MCTOYHUK O 3aMEpPEHHBIX BEIMYMHAX
YCKOPEHUH MOBEPXHOCTH TPYHTA MPU CHIBHBIX CEHCMUYECKUX KOJICOAHUSIX AOBOJIBHO MAaJOYHMCICHHBI U
HUMEIOTCS TOJIBKO I OTPAaHUYEHHOTO YHCIa palOHOB. MakpoceiCMUYECKUE JaHHBIE HE BCEra KOPPEKT-
HBI JJI OLICHKM 3aKOHOMEPHOCTEH 3aTyxaHHs (HEpaBHOMEPHOE PACIIONIOKEHHE HACENEHHBIX IyHKTOB C
TUIMYHOH 3aCTPOWKOI BIMsiHUE penbeda U cocTaBa MOPOJA Ha HHTCHCUBHOCTD COTPSICEHUH, HEMIOTHOTA
JOCTaTOYHBIN CyOBEKTHBHU3M JaHHBIX U npouee). [loaToMy Bee yalie nenaroTcs MOMBITKH UCIOIb30BaHUS
y’Ke UMEIOIINXCS 3aKOHOMEPHOCTE! 3aTyXaHHs MOIYYEeHHBIX JJIS1 OJJHUX PETHOHOB, KaK pacue€THBIM IyTEM
MpY TOMOIIY CUHTETHUYECKHX 3alUCell CHUIBHBIX ABWKEHHH, TaK W 3MIMPUUYECKUM IyTeM IpH aHAIU3E
WHCTPYMEHTAIBHBIX U MaKpOCEHCMHUYECKHX IAHHBIX Ul OLEHKH CEHCMHMYECKON OMacHOCTH B IPYTHUX
OoJiee MM MeHee aHaJIOTHYHBIX peruoHax. Kak mpaBuiio, OOMBIIMHCTBO MCIIONB3yEMbIX YPaBHEHHM 3aTy-
XaHUS CeHCMHYECKHUX KOJIeOaHWH MX MHTEHCUBHOCTH B 3HAYCHUSX YCKOPEHUH WK 0aJNTbHOCTH OCHOBAHBI
Ha 3aBUCHMOCTH OCJIa0JICHUs] HHTEHCUBHOCTH COTPSICEHHH B 3aBUCHMOCTH OT SIMIECHTPAILHOTO PACCTOSHHUS.
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®DakTHYECKH XK€ TPUHUMAETCS B pacdyeT THUMNOLEHTPalIbHOE PAacCTOSHHE (PAacCTOSHHWE OT HMCTOYHUKA)
KOTOPBIH pacrioyiaraeTcsi Ha TOH WJIM WHOH TiIyOWHE OT 3eMHOW ToBepXHOCTH. OOBIYHO IS pacyeToB,
HCIIOJIB3YIOTCA HECKOJIBKO OMITMPUYCCKUX ypaBHeHHﬁ, KOTOPBIC MOJYUCHBI IJIA CXOAHBIX TCKTOHUYCCKUX
YCJIOBUI U OCHOBaHBI Ha JOCTATOYHO OOJIBIIIOM KOJUYECTBE (PaKTHUECKOro MaTepuana. [Ipu sTom dem
MeHbIIe (PaKTHYECKNX JaHHBIX W HIDKE WX KadecTBO, TeM OOJbIIe OMHMOOK B pacyeTrax, KOTOPhIe MOTYT
nmocturath 50 % (0OBIYHO OmpeessaeTcs] BEIMIMHON CTaHAapTHOTO OTKIIOHEHUS — CUTMa).

[Ipumenurensio k CeBepHomy TsHb-1llanro ObUTO IPUHATO HauOOJIEE MPUEMIIEMOE IMITUPHUICCKOE
ypaBHEHHUE, KOTOpPOe OBIJIO yXe HCIIONB30BaHO TPH OlEHKE CEHCMHYECKO OMacHOCTH ISl TEPPUTOPUN
LenTpanbHoit Asuu. Kpome TOro, 3To ypaBHEHHE 3aTyXaHWs YYHUTHIBAET W MOP(MOIOTHYECCKUH THII
pasioma, Kak HCTOYHMKA 3eMieTpsiceHUU. II03TOMy B MCHOJIB3yEMBIX YPAaBHEHHUSAX 3aTyXaHUs MHTCH-
CHUBHOCTH HCIIOJIb30BAIIMCh AMIUPUICCKHE KOI(PQPHUIIMEHTH UMEHHO ISl B30pPOCO-HAJBUTOBOTO THUIIA
pasIoMOB, ITOCKOJIFKY IMEHHO TaKOH THI pa3ioMoB pa3BuT B CeBepHoM Tsun-111ane.

[Tockospky MpU CEHCMUYECKOM paHOHMPOBAHWU OBLUTH HKCIIOJIB30BAaHBI OIICHKH CEHCMHUYECKUX
BO3JICHCTBUI B 3HAUCHUSIX COTPSICAeMOCTH B Oamiax mo mikaine MSK-64 B 1aHHOM UCCIIEOBaHUU TaKKe
OBUIM BBIMIONTHEHBI PAacyeThl CEHCMUYECKHX BO3JEHCTBHIA B 0Oaylax WHTEHCHBHOCTH COTPSICEHUH.
Ucnonb3oBanock ypaBHeHue JI. bunau ¢ coaBTopamMu OCHOBaHHOE Ha aHaiu3e JaHHbIX Mo LleHTpanbHOM
Asuu ( Bindiet., al., 2014).

I=alM + a2 — a3log10 ( VRepi2+h2/ h2 — a4(VRepi2+h2 - h),

rae | — WHTEeHCUBHOCTH coTpsiceHnil B Oamutax mkansl MSK-64, M — nokanbHass marHuryaa, Repi —
SMMLEHTPAIBFHOE paccTosHuE B KM, h — rimyOuna ouara B kM al, a2, a3, u a4 — smnupudeckue ko3¢ ¢pu-
LIUCHTHI.

IIpn wncnonbp30BaHMM ITHX YpaBHEHHWH pacdyeTa MHTEHCHUBHOCTH 3HAuU€HHUS TIIYOMHBI SIHUIICHTpa
npuHuManuch 20 km ans Mmarautyg MLH>7; 15 km ansg marautyn 6<SMLH>6,5 u 10 km ans = 5,5.

Meroauka pacdeToB COCTOMT B cieayromeM. B mporpamme ARCGIS Spatial Analyst Ha ocHOBe
KapThl 30H JIMHEWHBIX MCTOYHUKOB 3€MJICTPSCEHHI (aKTUBHBIC Pa3JIOMbI) paiioHa CTPOUTENLCTBA OBLIO
paccunTaHo 1o (GopMmysie M TOCTPOCHO paclpelesieHHe WHTEHCHMBHOCTH B Oamnax mkaisl MSK-64B
3aBUCUMOCTH OT PACCTOSIHHSI OT JIMHEWHBIX HMCTOYHUKOB 3EMJICTPSCEHHH C 3aJaHHON MaKCHUMaJbHOM
MarHutynoil. Ilpu mocTpoeHnn KapThl BBHIYMCIUIOCHh MAaKCHMaJIbHOE 3HAYeHHE MHTEHCHUBHOCTH OT BCEX
MCTOYHHUKOB, PAcMONIOKEHHBIX B panuyce 500 KM 0T MecTa pacroyioskeHus. TakuMm 00pazoM, Mmoydyanach
KapTa pacnpeleicHus THTEHCUBHOCTH COTpPSICEHUM B BuAe MaTpullbl ¢ pazMepom siueek 500x500 m ¢
BBEIYHCIICHHBIM 3HAaUYe€HHEM OaUTbHOCTH B Kaxaol sdeiike (pucyHok 3). [Ipu Onm3koM pacmofioKeHHH
pa3IMYHBIX HCTOYHUKOB 3eMJIETPSACEHHI IMporpamMma CoXpaHsjla B sSdeiikax MaKCHMalbHOE€ M3 BCeX
3HaYEHHE YCKOPEHMUS.

Kapra pacnpeneneHusi MHTEHCUBHOCTH COTPSICEHMHM B 0ajlaX yKa3aHHOW INKajbl NPHBEICHA Ha
pucynke 3. JleraipbHOE pacCMOTpEHHE MOJY4YEHHBIX pPe3yJNbTaTOB MOKa3bIBA€T, YTO HAIIM JJAHHBIE SB-
TSIOTCS 00Jiee «CTPYKTYPHBIMHU», T.€. BMECTO OOIIMPHBIX MOJEeH MaKCHUMAaJBHBIX coTpsceHui (9 OaioB)
MBIl TOJYYMJIH IMPOTSDKECHHBIE BIOJb 30H AKTHBHBIX PAas3IOMOB IOJIOCHL. JTO OOBSICHSAETCA SIBJICHUEM
IPUYPOYEHHOCTH MAaKCHMAJIBHBIX 3HAUYCHWH HMHTEHCHBHOCTU K 30HaM Pa3jIOMOB, TaK KaK TaKUE 30HBI
ABJISIFOTCS 30HAMU MAaKCUMaJIbHON pa3poOIeHHOCTH 3eMHON KOPBI M, COOTBETCTBEHHO, 30HAMH TTOHUKEH-
HOW TPOYHOCTH 3eMHOH KOpbl. Kpome TOro, HMEHHO B 30HAaX pPa3liOMOB MPOSBIISIIOTCS OCTATOYHBIC,
HeoOpaTuMBble (IUIACTUYCCKUE WM Pa3phIBHBIE) M oOpaTUMBIC (YIIPYTHE, a TaKXke Teo(DU3UICCKUE TOJIS)
BO BpPEMEHH ciebl JeopMallii 1 BO3MYIICHNH, BBI3BaHHHBIC ()OPMUPOBAHHEM Pa3iioMa U MOIBIKKAMH
o Hemy (Ilepman C.U., 2014). Ha paccTossHUM OT MarucTpajabHBIX pa3’IOMOB MHTEHCHUBHOCThH COTpsCe-
HUH 3aTyXaeT, YTO COOTBETCTBYET ACHCTBUTENBHOCTH.

Heo6xoammMo OTMETHUTH HAJWMYHME IOBOJIBHO OOIIMPHBIX 30H 8-0aMIbHOM HMHTEHCHMBHOCTH HA BCEH
Teppuropun Keipreizckoit PecyOnuky, UMEIonuxcsi Ha MOJXy4eHHOH HaMH KapTe, IO CPaBHEHHUIO C Kap-
TOH celicMIYeckoro paiionnpoBanusi, m3nanHoi B 2011 roxy (A6apaxmaros K.E. u op. 2011).

Heo6xomumo Takke BHECTH ONpEAETICHHbIE W3MEHEHUS B KapTy CEHCMUYECKOTO pallOHHUpPOBAHUS
tepputopun Kazaxcrana (Ceiicmuueckoe..., 2000) Hampumep, B moigyueHHONW HaMH KapTe MOSBHINCH
30HBI CEBEPO-3allaJHOTO HamIpaBieHus, coBnaaatomme ¢ YyHmka-Kamuaraiickoil 30HOW aKkTHBHBIX pas-
JIOMOB, B IIpeJiesiaX KOTOPOM MOT'YT BO3HUKATh 3€MIIETPACEHHUS HHTEHCUBHOCTBIO 10 9 GaJlIoB.
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Intensity MSK64 distribution based on the active faults (Kyrgyzstan) 2016
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Pucynok 3 — Kapra pacnpenenenus 3HaueHU MHTCHCUBHOCTH 110 mmkajie MSK-64
teppuropuu CesepHoro TsHb-11lans ¢ yueToM akTUBHBIX pa3IoMOB

Figure 3 — Intensity value distribution map on the MSK-64 scale in the Northern Tien Shan in view of active faults

TakuM 00pa3oM, MONydyeHHbIE HaMHU JaHHBIC TOKa3bIBAIOT, YTO BKIIOUYEHHE B aHAJIN3 aKTHBHBIX
Pa3’IOMOB CYIIECTBEHHO HM3MEHSIOT OIIEHKY CEeWCMHUYecKol omacHOCTH Tepputopuu CeBepHoro TsaHb-
Ians.
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C. O. [:xanadéunoa', A. P. Mmyx’, K. E. A6apaxmaTos’

LKILIC "Ceiicmonorus nHCTUTYTH", KasakcraH,
Teonorus HWHCTUTYTHI, CEHCMOJIOTHS HKOHE CEHCMUKAIIBIK TO3IMIII KYpbUIbIC, ToxiKkcTaH,
3Ceiicmomnorust nHCTHTYTHI, KBIpFBI3cTaH

. COJITYCTIK TSIHb-IITAHBbHBIH
CEUCMHUKAJIBIK KAYIIITLIITITH JETEPMHAHUCTIK BAFAJIAY

AnHoranusa. bamineik mMareiHaga MSK-64 mkana OoMBIHIIA JETEPMHUHUCTIK CEHCMUKANBIK KAyiNTUTKTI 0a-
rayay kyprizingi. byn Oaramay maximum credible earthquake (MCE) nmenm aranaTbiH OapbIHINA BIKTHMAN JKEp
CUIKiHICI, SIFHM TEKTOHUKANIBIK EPEeKIIeNKTepre Heri3genreH. [ eoMoTHsAIbIK omeMIepAi HeTisre ana OTBIPHIN, €H
JKOFapbl MarHUTYJAHBI aHBIKTAMIBL. OAeTTe, MyHIall Oarajay celCMUKAaJBIK dcepiep KesiHAe OapbhIHIIAa MYMKiH
0OJaTHIH Kep CUIKIHyJep IIaMachlH alKbpIHAAWAbI, OipaKk ©HEPKACINTIK XKOHE a3aMaTTHIK KYpBUIBICTap YIIiH ©Te
KilIKeHTal bIKTUMAIIBIF 1 per 2500 xbuiaa, )KayanTbl KYpPbUIBICTapbl Koca ajFaHpa, ipi Oererrep yurin 1 per
10 000 sxputma. By perre KaObUmaHFaH >KOpamaliaap, SKENUIK Oipaeidl BIKTUMAIBIKIICH Iaiga OoJFaH JKep
CUIKIHICIHIH OepiireH GapbIHIlIA MYMKIH MArHUTYAAChl OYJI CeHiCMUKAIIBIK KO3/1epi OOJIBII TaObUIa/Ibl, HAKTHI HKEUIIK
Ke3/IiH opOip HYKTECIHIEC OCHI JKEILTIK KO31 YIIIiH.

AHBIKTay 3aHJIBUIBIKTAPBIHHBIH TepOenic (yAeyaepai Hemece KbULIaMIbIKTapAbl) JeHiHT1 KalIbIKThIKKa Oaiina-
HBICTBI K31 XKep CUIKiHiCi 00BN Ta0buIaApl. MaHBI3IBI MOCENEIep/IiH Oipi Oaranay Ke3iHae CeHCMUKAIBIK KayilTi-
JIKTI aHBIKTAy, HEFYPJIBIM HAKThI CCHCMHUKAIBIK KAYINTIIIK KapTaChlH HEMEcCe e3re A€ OHIPAIH KaKeT TIYeALTIK
0acbuTy HETI3MIENTeH erKEH-TEr kel Tanmay MaKpoOCeHCMUYECKUX XKOHE acanThIK AEPEKTep OChI OHIp YIIiH, COH-
Jaii-aK JKepTiTiKTI TOMBIpaK JKaFJaiiapblHa ocepi. OAeTTe, MaKcaTTaphbl YIIiH KAkl CEHCMHUKAIBIK ayIaHAaCTHIPY
Oaranay, CeHiCMUKAIIBIK dCep €Ty YIIIH YIKSH TePPUTOPUUL AbIHA/bI OPTAIIA MOHI YICYJIEP/IiH HEMECE JKbUTIAMIBIK
JIeTI aTaIaThIH KaPTAC KbIHBICTAPAA.

Tyiiin ce3aep: OeceH i CHIHBIKTAp, JKep KbIPTHICHIHBIH AECTPYKLMUSICHI, CEHCMUKANBIK KayiNTUIIKTI Oaranay.
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