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IEPEUEHb COKPAIIIEHUI U OBO3HAUEHUI

BOCO — BepostHOoCcTHas OIIEHKAa CEHCMUYECKON OMTACHOCTH

BJIAP_AOQO — baza naHHBIX aKTUBHBIX pa3JIOMOB AJIMaTHHCKOM 00J1acTh

GMM — Monens aBUXEHUS TPyHTA

I'MC — I'eoundopmaliioHHasi cuctTema

OC3 — O0miee ceiicMuUecKoe 30HUPOBAHUE

JC3 — JleTtasibHOE CEIICMUYECKOE 30HUPOBAHKE

CM3 — CelicMuueckoe MUKPO30HUPOBAHUE

HNH/JI — UHTEHCUBHOCTh HEOTEKTOHUYECKUX JBUKCHUM

CTH — CeiicMoTeKTOHHYECKHE AehopMaIiuu

HNH/I — MTHTEHCUBHOCTh HEOTEKTOHUYECKHUX JTBHKCHUHN

CI' — Celicmorenepupyromme

MMI — Makpoceiicmuueckoit mkaner Mercalli

MSK - IlIxana Mensenesa — IlImonxotiepa — KapHuka

CP — CelicMuueckoe pallOHUpOBAHHE

BO3 —Bo3HHKHOBEHHE 04aroB 3eMJIETPSICEHUN

CHMII — CtpoutenbHble HOPMBI U IIPaBUiIa

MO3 — MexaHu3M 04aroB 3eMJIETPSICEHUN

M| — nokanbpHast MarHUTY/IA;

Ms — marnurynaa, ompenenseMasi MO BEPTUKAIbHOM COCTaBISIOUIEH MOBEPXHOCTHOMN
BOJIHBI 110 CPEJTHE MEPUOIHOM armapaType;

MLH — wmaraurysa, onpenenseMas [0 TOPU3OHTAIBHBIM — COCTABJISIOLIUM
ITOBEPXHOCTHOM BOJIHBI IO CPEAHENIEPUOIHOM anmaparype;

MPVA — marHutyna, onpesenseMas M0 BEPTHUKAIBHOW COCTABJISIFOIICH MPOA0IBHON
BOJIHBI 10 CPEIHENIEPUOAHOM armnaparype;

MLV — maraurtyaa, onpesensiemMasl 10 BEPTUKAIbHONW COCTABIISIIOIIECH MOBEPXHOCTHOM

BOJIHBI (aHasor Ms).



BBEJAEHHUE

AKTYyaJlbHOCTh TeMbl Auccepranuu. OLEHKa CEHCMUYECKON OIMACHOCTU M
CEUCMUYECKUN TIPOTHO3 SIBJISIIOTCA TPUOPUTETHBIMU HAYYHBIMHU 3aJjla4aMu B 00J1acTu
HayK O 3emJie, YTO CBSI3aHO C OBICTPHIM POCTOM YpOAHM3UPOBAHHBIX TEPPUTOPHIA,
BKJIIOYAsl T€, YTO paHEE CTpajalid OT KaracTpoduyeckux 3emieTpsiceHui. UToObl
YMEHBIIUTh YEJIOBEYECKUE TMOTEpHU, HUMYIIECTBEHHBIM yIIepd MW COLUAIBHO-
PKOHOMHUYECKHE MPOOJIEMBI, BBI3BAHHBIE 3EMIIETPSCEHHUSIMHU, OYEHb BAa)KHA OLIEHKA
YPOBHSI CEICMUYECKON OMAaCHOCTH, KOTOPasi IPU3BaHA CTATh UCXOAHOW NIl pacyeTOB
10 CEHCMOCTOMKOMY CTPOMUTENIBCTBY U CHUOKEHHUIO €r0 CTOMMOCTH. MIMEHHO o3TOMYy
B Hacrosimiee BpeMs OOJbIIOE BHUMAaHHE yJIEIseTcsl MpoOJieMe  OLEHKU
CECMUYECKON OMAacCHOCTH Ha MEXIYHAapOJIHOM, PETHOHAIBHOM M HAlUMOHAIBHOM
MacmTabax. Pa3pabaTeiBatoTcs KpyHHEHIIME MEXIyHApOAHbIE MPOEKThl, U B TOM
yucie, chopmupoBanHas B 1992 romy Ilporpamma oImeHKH T100aIbHOM
CEHCMHMYECKOM OMACHOCTH, OCYILECTBISIEMAs B paMKax MeXTyHapOIHOW MPOTPaMMBI
o jgutocdepe.

Tepputopust Kazaxcrana xapakTepu3yIOTCS Ppa3IU4HBIMU CleUU(DUUYECKUMU
CECMUYECKUMH YCIOBHSIMH, CPEIU KOTOPBIX CBOMMH OCOOEHHOCTSIMH BBIJIETSETCS
YKourap-banxamcknii peruon (44° - 47° c.umr., 76° - 83° B.1.) (cm. pucynok 1). B
aJMUHUCTPATUBHOM OTHOUIEHUHM 3TOT PETMOH 1O HEAABHErO BPEMEHHM OTHOCHIICS K
Tepputopun AnMmatuHckoil oonactu PecnyOnuku Kazaxcran. Ykasom Ilpesupenra
Pecniyomuku Kazaxcran Ne 887 «O HEKOTOpHIX BONpOcax aJIMUHUCTPATUBHO-
TeppUTOpUAILHOTO ycTpoiicTBa PecyOnuku Kazaxcran» Tepputropus AJIMaTUHCKON
obOnactu Obutla paszzgeneHa Ha e oOnacTh: AJMaTHHCKYI0 U JKeThICyCcKylo ¢
oOnacTHeIMH 1eHTpaMu B T. Tanmeikopran u KynaeB (OwmBmmii r. Kammarait).
['panuibl HOBOM XKeThICycKOil 001aCTH MPUMEPHO COBMAIAIOT ¢ rpaHuiiamu JKoHrap-
banxamickoro peruona, rae B OnmxkaiiiieM OyayleM IUIAaHUPYETCS WHTEHCHUBHOE
OCBOCHHME TEPPUTOPHUH U B CBSI3U C 3TUM, O0KHMJIA€TCA POCT YMCIEHHOCTH HACEJICHHUS.
D10 TpebyeT HayyHO-OOOCHOBAaHHOW OILIEHKHM CEMCMHYECKOW OMacHOCTH JAHHOIO

PCTHUOHA. Kak moxka3siBaeT IIpaKTHUKa, B pAAC CJIydacB HMCHHO YPOBCHb
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CEHCMUYECKOM ONACHOCTH TEPPUTOPUU MOXKET ONPEIEIUTh NEPCHEKTUBY €€
JANbHEUIIETO Pa3BUTHS. DTU OOCTOSTENBCTBA HATJISIIHO TMOKAa3bIBAIOT HACKOJIBKO

aKTyaJIbHO YTOYHEHHUE OIEHKH CEHCMUYECKON OMAaCHOCTU PEeruoHa Jyisi 00ecreueHus

0€30I1aCHOCTH HACEJICHUS.
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Pucynox 1 - OG30pHas kapTa paiioHa UCCIICTOBAHUM.

B nocneanue roasr B Kazaxcrane BBIMOTHEH 3HAYUTEIBHBIN 00BEM padoT IO
OIIEHKE CEHCMHMYECKON OMACHOCTH Ha Pa3JIMYHBIX YPOBHSX, MApAJLIEIBbHO C 3TUMHU
paboTtamMu TOMOMHSIOTCS 0a30i Te0N0ro-reopu3nIecKuXx M CEMCMOJIOTUYECKUX
JIAHHBIX, COBEPIICHCTBYIOTCSI METOJMYECKHE BOIPOCHI, BHEAPSIOTCS HOBBIC
porpaMMHbIe cpelicTBa. JlanmbHeillee pa3BUTHE MOJy4HJia BEPOSITHOCTHAS OLEHKA
CEMCMUYECKOM OIMACHOCTH, KaK B TEPMHHAX MAKPOCEUCMHUYECKONW WHTEHCUBHOCTU
(GaympHOCTH), TaK WM B TEPMHUHAX aMIUTUTYAHBIX TapaMeTpoB KojieOaHui (mis
PErMOHOB, OOECNEYEHHBIX JIaHHBIMH HMHCTPYMEHTAIBHBIX  CEUCMOJOTHYECKUX
HaOJII0JICHUI ).

CBsa3b  TemMbl  JUcCepTaAllUM € NPHOPUTETHBIMM  HAYYHBIMM

HANPaBJIEHUAMH, KPYNHBIMH HAYYHbIMM HNporpaMMamMu (IIpoeKTaMm),



OCHOBHBIMHU HAYYHO-UCCJIe0BATEIbCKUMU pabdorammu, NMPOBOANMbIMU
00pa3oBaTeIbHBIMM M HAYYHBIMH YYpe:KIeHUAMHU. Tema auccepTaluy CBs3aHa C
Hay4yHOU mporpammoit «O1eHKa ceCMUYECKO OMacHOCTU TEPPUTOPU oOacTel u
roponoB KazaxcTtaHa Ha COBPEMEHHOM HAay4YHO-METOJMYECKOM OCHOBE», KOTOpas
BeimonHiack B TOO «HuctutyT celicmonornm» MYC PK mo 3akazy MOH PK.
Pe3ynbTaThl BBITIOJIHEHUS JaHHOW TEMbl ObUIMHCIIONB30BAHBINPU cocTaBiieHUd KapTbl
netanbHoro cericmuueckoro 3oaupoBanus ([1C3) reppuropun XKetrcyiickoit 001acTw.

Heapr m 3a1a4d HMCCJIENOBAHHUSA - BEPOSATHOCTHAS OIIEHKA CEHCMHYECKOMN
onmacHoctT aiusi  Teppuropun Konrap-banxamickoro permoHa Ha  OCHOBE
KOMIUJIEKCHOT'O aHaJIn3a CEUCMOTEKTOHUYECKUX U CEMCMOJIOTUYECKUX JAaHHBIX.

B pamkax uccnenoBanusi ObUTH MOCTABIICHBI CICTYIONINE 3aauu:

- TIOKA3aTh POJIb I'€OJIOTO-TEKTOHUYECKHUX TAHHBIX B OLIEHKE CEMCMHUYECKOIO
MOTEHIIHAJIA PETUOHA;

- HWCCIIEN0BaTh MPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH MPOSBICHUS
3EMJIETPACEHU M YTOUHUTH MapaMeTpbl JTIOJTOBPEMEHHOIO CEMCMUYECKOTO PEKUMa
peruoHa,

- mpoBecTH (HOPMATU30BAHHBIM aHAIN3 KOMIUIEKCA CEMCMOJIOTHYECKUX U
reoPU3NYECKUX mapaMmeTpoB Il OIEHKH CEMCMUYECKOM OMaCHOCTH;

- BHEIPUTH B IMIPAKTUKY MPOTPAMMHBIA KOMIUIEKC MO CEUCMHYECKOU
MapaMeTpu3all CEMCMOTCHEPUPYIOIIMX 30H M PACUET KapThl BEPOSATHOCTHOM
OLICHKU CECMHUYECKON OITACHOCTH.

HayuyHast HOBU3HA MOJYYEHHBIX Pe3yJbTATOB.

1. Ha ocHoBe m3yueHus: 0ObEMHON CTPYKTYpHI TMOJISI CEHCMUYHOCTH, ITyTEM
COCTABJICHMSI KapT IJIOTHOCTU CEHCMUYECKOro ()oHa B CIOSX Ppa3HOW IIIyOMHBI,
C/IeJIaH BBIBOJ O OJIM3BEPTUKAILHOM MAJCHUH CEMCMOAKTUBHOTO 00BeMa.

2. BpImosHEH pacyeT KOJWYECTBEHHBIX MOJENeld CEMCMHYHOCTH (MOJENH
CECMUYECKONM AaKTUBHOCTH W IUIOTHOCTU SMHIIEHTPOB, JIPOOHOCTH, MOIIHOCTHU
CECMOAKTUBHOTO CJIOS U JIp.)

3. BnepBeie mnpobOiieMa  OLEHKM  CEMCMUYECKOW  OMAacHOCTU IS

paccMaTprBaeMOro pPErMoHa pPacCMaTpPUBAETCS C BEPOSTHOCTHOW TOUYKH 3PEHUS.



Pa3zpaborana meToaMKa KOMIUIEKCHPOBAHUS Pa3IMYHBIX BEPOSTHOCTHBIX METOOB
WU3Y4YCHHs  IApaMETPOB  CEHCMHMYECKOIO0  peXuMa. BriepBble  COCTaBIEHBI
BEPOSITHOCTHBIE KAapPThl CEMCMHYECKOM ONACHOCTH M NPUMEHEHA METOAMKA OLCHKU
CEMCMHMYECKOTO IMOTEHIHAJIA U XapaKTepa Pa3BUTUS CEUCMHYECKOIO Ipolecca Ha
UCCIIENYEMON TEPPUTOPHHN.

IIpakTHyeckass 3HAYMMOCTH IOJYYEHHBIX pe3yJbTaroB. 3yueHue
CEMCMMYHOCTH TEPPUTOPUM, KAaK HM3BECTHO, YaIlle BCETO IPECIEAYET HE TOJIBKO
HayyHble LEJAM T[IO3HAHUS MPUPOJABI 3EMIIETPSACEHUI, HO M peUIeHHEe Cyryoo
IIPAKTUYECKUX 3a1a4 I10 OLEHKE U IPOTHO3Y CEMCMUYECKON OIacHOCTH. FIMeHHO moj
TaKUM YTJIOM 3PEHUS B TUCCEPTALIUU MPOBEICHBI CEUCMOJIIOTMYECKAE MCCIIEN0BAHUS
CaMHM aBTOPOM HJIU IIPU €ro HEMOCPEICTBEHHOM yYaCTHH.

[lonmyyeHHple B AWCCEpTALMM  PE3YJbTAThl ObUIM  HCIIOJB30BaHbI  IPHU
pa3paboTKe HOPMATHBHOM KapThl JETAaJbHOTO CEHCMHUYECKOIO 30HHPOBAHMS
Anmatunckoi oonactu Pecriyonuku Kazaxcran.

Meroanueckre BOIPOCHl U PE3yJIbTaThl, U3JI0KEHHBIE B UCCEpPTAIlUU, OyayT
UCIIOJIb30BaHbl JUIsl pa3pabOTKU MHporpaMM (yHAAMEHTalIbHBIX HCCIEIOBaHUM, a
TaKX€ HOPMATUBHOW KapThl JETAIIBHOTO CEMCMUYECKOTO PAaHOHUPOBAHNS PETUOHOB U
obnacteit PeciyOnuku Kazaxcran.

BpIsiBIeHHBIE  3aKOHOMEPHOCTH  NEPUOJOB  AKTUBU3ALMM W 3aTHILIbS
CEHCMUYECKOTO Mpoliecca B PEruoHe OyIyT UCIOJIb30BaHbI MPU pa3padOTKe AOITO- U
CPEAHECPOYHOIO IPOrHO3a CUJIBHBIX 3€MJICTPSACHUM.

BHenpeHHass KOMIIbIOTEpHasi TEXHOJOTUSI OOpa0OTKM M aHallM3a KOMIUIEKCa
reoJioro-reopu3n4YecKux M CEHCMOJIOTMYECKUX NAaHHBIX /JI1 pacyeTa NapameTpoB

CEHCMUYECKOM OMACHOCTU OYJeT UCIOJIb30BaHa JJid Apyrux pernonax Kazaxcrana.

JKOHOMHUYECKAS 3HAYMMOCTb MOJYYEHHBIX Pe3yJbTATOB 3aKJII0YaeTCs B
CHI)KCHUH TOTEHIIMAIBHOTO yImiepda OT pa3pymIUTEIbHBIX 3EMIICTPSICCHHM,
YUYTEHHBIX IIPU pacyETe BEPOSITHOCTHOU OLICHKU CEMCMHUYECKOU OIMaCHOCTH. B ciryyae
CWIBHBIX CEMCMHYECKUX coObiTuil (Marautymorn Ms 7,5-8,4) B Konrapo-
bamxamickom permone u B pamuyce 300 km (OydepHOl 30HBI) NPSIMOI

HKOHOMHUYECKUH yliepO MOXET coCTaBUTh OT okoio 1200 mupa. momnapos CHIA -



BKJIfOUasl paspyuieHue >kujoro ¢Gonnaa, oO0BEKTOB HWHEOPACTPYKTYPhI, COIHAIBHBIX
YApexIACHUH, a TAK)Ke 3aTPaThl HA BOCCTAHOBHUTEINbHBIE paboThl. [IpuMeHeHNE KapThI
BEPOSITHOCTHOM OIEHKH CEHCMUYECKON OMacHOCTH MO3BOJISET CHU3UTH MOTEPU HA
20-30 % 3a cuéT NPOEKTHUPOBAHUS CEHCMOCTONKNX OOBEKTOB.

OcCHOBHBIE N0JIOKEHNSI JUCCEPTANMHU, BLIHOCUMbIE HA 3ALIUTY:
1. T'e0n0ro-TeKTOHMYECKHE KPUTEPUHM BBICOKOM CEHCMUYECKOW OMacHOCTH B
Xonrap-banxamickoM peruoHe 3aKIIOYalOTCAd B MPUYPOUYCHHOCTH OYAroB CHIIBHBIX
3eMJICTPSICEHUN K KPYIHBIM TEKTOHHYECKUM pasiomaMm: Bocrouno-XKonrapckui,
HOxHo-JKoHrapckuii, ANTBIHAIMENBCKHI, KOTOpPBIE PACCEKAIOT 3E€MHYI0 KOpy Ha
OTJENbHBIE OJIOKH C Pa3HOM MOIIIHOCTBIO.
2. Pacmipenenenue 3eMJIETPSICEHUI B MPOCTPAHCTBEHHO-BPEMEHHBIX KOOPIMHATAX
MO3BOJIAIOT, BO-TIEPBBIX, BBIICTUTH MOTCHIHUAIBHO OIMACHBIC M H3y4aeMoro
peruoHa CeNCMOAKTHUBHBIC 30HBI, BO-BTOPBIX, OMPECIUTh BPEMEHHBIC BapHaIluU
YPOBHSI CEHCMUYHOCTH, XapaKTePU3YIOIIHUECs MEePUOJIaMU aKTUBU3AIMKA U 3aTHIIIbS.
Co3nannaple KapTorpaduueckue MOJAETH KOMIUIEKCA IMapaMEeTPOB CEHCMHYECKOTO
peXHMa XapaKTepU3yIOT OCOOEHHOCTHU JOJTOBPEMEHHOM CpeaHel CEeHCMUYHOCTH
TEPPUTOPHH.
3. Pazpabotanbl HAOOp BEPOSTHOCTHBIX KapT CEHCMUYECKOM OMACHOCTU TEPPUTOPHH
Konrap-banxamickoro  permoHa, ¢ y4eTOM  aJaNTUPOBAaHHBIX K  MECTHBIM
CEMCMOTEKTOHMUECKUM YCJIOBUSIM BXOJHBIX MapamerpoB 1o Metoauke OpenQuake
Engine, 4To MpUBOAUT K PEATMCTUYHBIM OIIEHKAM CEHCMUYECKON OMacHOCTU W JaeT
Ooriee AETATBHYIO XapaKTEPUCTUKY BEPOSTHOCTHOTO TOJISI MHTEHCHUBHOCTH COTPSICEHUH,
YeM HOPMAaTHBHBIE KapThI OIICHKHA CEHCMHYECKOTO 30HUPOBAHNS.

JIMYHBIA BKJIAJ COUCKATEJIS.

B muccepraimonHoii paboTe UCTIOIb3yOTCS:
- MaTepHalibl MHOTOJETHHX  CEMCMOJIOTUYECKHX  (MaKpOCEHCMHUYECKHX U
WHCTPYMEHTAJIbHBIX) WCCJIEIOBAHMUA: MaKpPOCEHCMHUUYECKHE JIaHHbIE [Ora WU IOro-
BocToka KazaxcTtana, HauMHas ¢ IpeBHEHIINX BPEMEH 10 HACTOSIIEE BPEMsl, a TAKKe
JAHHBIE PETHOHAIBHBIX H JIETAJbHBIX WHCTPYMEHTAIBHBIX HAOMIONCHUNA Ha

TeppUTOpUM AJIMATUHCKOM 00nactu, HaunHas ¢ 1927 ropa;



- KaTaJorW CWJIBbHBIX W cHa0bIx 3emuieTpsceHud KazaxcraHa u compenenbHbIX
TEPPUTOPUIM IO MAKPOCEHCMHUUECKUM W HUHCTPYMEHTAJIbHBIM JIaHHBIM, BKJIIOYas
KaTayior ciadsix 3emnerpsicenuit Bocrounoro Tsaub-1llans u Xourapuwu;

- TEO0JIOTO-TEKTOHMYECKHE MaTepHalibl, OMyOJMKOBAaHHBIE B OTKPBITOM IEYaTH, a
Takke oTdyeTHble naHHble MHctutyTa cedicmonorun MYC PK (cchuika Ha HUX
MPUBOUTCS 110 X0y U3JIOKEHUS);

- MPOTPaMMHBIE CPEICTBa NIl 00paOOTKH JTaHHBIX, OMyOJWKOBAHHBIX B OTKPBITON
[e4aT ¢ HEOOXOIMMOM CCHUIKOM.

[lepeuncnennple BBIIE MaTEpUajbl MPEACTABISIN COOOW HCXOIHBIC [aHHBIC, B
00paboTke U 0000IIEHNE KOTOPBIX aBTOP MPUHHUMAJl HEMOCPEACTBEHHOE Y4acTHE C
MOMeHTa Hadana pabotel B HMHctuTyTe ceiicmonorun PecnyOnuku Kazaxcran,
COBMECTHO C JPYTMMU COTPYJAHUKAMU J1a00OpaTOPUU PErMOHANIbHOW CEHCMUYHOCTH.

ABTOp JAuccepTallid y4YacTBOBAJ B IOATOTOBKE HAy4YHbBIX, HAYYHO-
TEXHUYECKUX OTUETOB W MyOnukanui. VM BbINOIHEHO 0000IIEHHE W pacyer
XapaKTEPUCTUK CEUCMUYECKOTO PEKUMaA, IPOTECTUPOBAH MPOrPAMMHBINA KOMIUIEKC, C
IIOMOIIIBI0 KOTOPOI'0 BEIETCS PAcdyeT BEPOSATHOCTHBIX KAPT OLEHKU CEUCMUYECKOU
ONAaCHOCTH.

Anpobauus  pe3yJabTaroB  uccjaenoBaHuil. OCHOBHbIE  TOJIOKEHUS
JUCCEPTAIIMOHHON pabOThl U €€ OTHETbHbIE YacTH OBLIM MPEACTaBICHBI B BUJC
JOKJIa/I0B HA KOH(EPEeHLHMSIX M COBEUIAHUSAX: HA MEXAYHAPOJHOM KOH(EpEHIHH
«COBpEMEHHBIE  METOJBl OLEHKH CEHCMHUYECKOW OIACHOCTM M IPOrHO3a
3emiieTpsiceHu 11t Tepputopun Pecniyonuku Kazaxcrany, (AnMmartsl, 16-18 uronHs
2022 r.); Ha MEXAYHApOJIHON HAYyYHOU KOH(pepeHIuu rocynapctB-yyactauko CHI
o «COBpEeMEHHBIM METO/IaM OIEHKH CeMCMHYeCKOoi omacHocTwy, (Mymanoe, 18-25
nekabpst 2022 r1.); Ha VII Mexnaynaponnoir koHdepeHiuu «CelcMoiorus |
WHXKEHEpHasi celcMoiorusi», TmocBsimieHHon 100-j1eTtuto co  JIHS  POXKACHUS
obmeHarmonanbHoro nuaepa I'. AmumeBa (baky, 6-9 wurons 2023 r1.); Ha XVII
MexnyHaponHoi cercmosiorndyeckon mkosne U «lllkoma MoJoabIX cencmosioros

rocynapctB-ydactHukoB CHI» (Tamkent, 11-15 cents0ps 2023 r.).



IlonHOTA OTpakeHHMs Pe3y/bTATOB AUcCcepTAlMU B nmyOaukanusx. [lo teme
JuccepTanuu omnyonukoBaHo 9 pabot, u3 HuX 1 MoHOrpadus B COaBTPOCTBE, 5
crareit B PMHII, a Taxxke 3 cratbu B JXKypHajaX, IUTHpyeMbIx B Oazax Web of
Science u SCOPUS.

CTpykrypa m 00beM auccepranuu. /{ucceprainmonnas paboTa COCTOUT W3
BBeJCHUA, 3 IJ1aB W 3akiaroueHus. OOmwuii o0beM auccepranuu coctaBiseT 135
cTpaHull, 54 pucyHka, / Tabnui. Cucok JuTeparypsl BKIodaeT 129 HauMeHOBaHUH.

baarogapHocTi. ABTOp UCKpEHHE 0JIaroIapuT 3a MOMOIIb U IEHHBIE COBETHI
HayyHoro pykoBoautens K. AGapaxmaroBa. Takyke aBTOp BeIpakaeT 0JarogapHoOCTb
npodeccopy A. CeinbikoBy u mpodeccopy A. HypmaramOeToBy 3a BHHUMAaHHE K
paboTe M BaXKHBIC 3aMe4aHus. ABTOP OUY€Hb MPU3HATENICH JOKTOPY (H3.-MaT Hayk,
ObIBILIEH  3aBenyloOllEed  JIabopaTopuM  pEerHuoHadbHOM  cedicMuyHOCTH, A.b.
CanpikoBO#, 0€3BpEMEHHO YIIEIIeH W3 KU3HH, HO OKa3aBIIeH OOJBIIYI0 TTOMOIIb

IIPpHU BBIITIOJIHCHUHU 3TOM pa6OTBI.
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I'/IABA 1. OB30P JIMTEPATYPbI

Kowmrieke wucciemoBanuii, HampaBiICHHBIX Ha pa3pabOTKy METOIOB OIICHKH
CEHCMUYECKOM OMACHOCTH, OOBEAUHSET ABA OCHOBHBIX HAYYHBIX HAIIPABJICHUS:

1) ceiicCMOTEKTOHMYECKHE - BBISICHEHHE OOIUX OCOOCHHOCTEH I'e0JOTHUCCKOM
CTPYKTYpPBbI U TEKTOHUYECKUX JAe(POpMalIUii B CBSI3U C CEHCMUYHOCTBIO;

2) ceiicmoJioruyeckue - cOOp U CUCTEMATU3AIIMS JIETOMUCHBIX U UCTOPUUYECKUX
CBEJICHUI, MaKpOCEMCMUYECKMX M HWHCTPYMEHTAJIbHBIX JAHHBIX, COCTAaBJICHHUE
YHU(UIUPOBAHHOTO KaTajora 3eMJICTPSICEHUM, OIpe/elieHHe W aHalu3 OCHOBHBIX
IIapaMeTPOB CEUCMUYHOCTH.

O6a HampaBieHUsT HCCIIEIOBAaHUN MPECHEAYIOT OOILYIO Ie€Jb - BBIJIEICHUE
CECHCMOTEHEPUPYIOIUX 30H U OOOCHOBAaHHME YypPOBHA MX TMOTECHIMAIBHON
ceiicMuyeckoi omacHocTu. IMeHHO Tak c(hopMyJIupoBaH B U3BECTHOW MOHOTpaduu
[1] mpuHIMI ceficMUYECKOTO palOHUPOBaHUS: «ceiicMuyeckoe paiionnpoBanue CP-
3aKJIFOYAETCS] B OLIEHKE YPOBHSI NOTEHIMAIBLHON CEHCMUYECKON OMACHOCTU Ka)JO0Tro
MyHKTa, KOTOPOE SIBJISIETCS KOHEYHOU 1IE€JIbI0 OLIEHKU CEHCMUYECKO OMAacCHOCTU — OT
OYaroB 3eMJIETPSICEHUN BHYTPU 3€MIIA K COTPSICEHUSM Ha €€ MOBEPXHOCTU». Takum
o0pazom, ceiicMuuecKkoe pallOHUPOBAHUE SIBJIICTCSI CAMBIM Ba)KHBIM 3B€HOM B OIICHKE
CEUCMUYECKOM OMTACHOCTH U CEMCMUYECKOr0 PUCKA.

Bmecte ¢ TeM, OlleHKa CEMCMHYECKOW OMacHOCTH MpobiieMa HE TOJIbKO
KOMIUIEKCHAsI, HO U MOMCKOBas. MeTouka pa3padarbiBajiach B IIECTUACCATHIX TOJIax
MPOIIJIOr0 BeKa U JUIsl TOTO BPEMEHHU B Psijie aCleKTOB OblIa BeCbMa MPOTPECCUBHOM,
OJIHAKO C TEUCHHEM BPEMEHU CTaJu SICHHI €€ ciiadbie MecTa. M XOoTs ¢ yBeIuYeHueM
PAIOB CEHCMOJIOTUYECKUX JAHHBIX U MOBBIIICHUS YPOBHS 3HAHUM O 3eMJICTPSICEHUSIX
pa3padaThIBAJINCh KapThl CEiCMOpalilOHUPOBaHUS 00Jiee BRICOKOTO Ka4eCTBa, JI0 CHUX
nop 3Ta mpoOjema ocraercs HepemieHHOW. B monorpadum [2] chopmynupoBan
LUENbIi  psii  KOHKPETHBIX  MPUYUH,  CHIDKAIOUIMX  HAyYHBIM  YPOBEHb
CEHCMOJIOTUYECKUX  MCCICOOBAHMA M KA4eCTBO  KapT  CEUCMHUYECKOTO

palilOHUPOBAHMUS.
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1.1 KpaTtkuii 0030p moJxX0/10B K NPOBEACHUI0 OLIEHKH CEeCMMYeCKOM

onacHoctu B Kazaxcrane

Brinonnenne paboT MO  OLEHKE CEHCMUYECKOM OMAacCHOCTA  WIIHU
CECMUYECKOE PAOHMPOBAHUE HAYAJIOCh B TPUALIATHIX FOAaxX MPOILIOrO CTOJETHUS
M CBSI3aHO C HA4YaJlOM OCYIIECTBJIECHUS MIMPOKUX IUIAHOB CTPOUTEILCTBA
MHOTOYHCJIEHHBIX MPOMBIIUIEHHBIX M JIPYIMX COOPYKEHUHW B CEHCMOAKTHBHBIX
peruonax OwsiBmiero CCCP. Ilpu »toM, paboTel 1O CEHCMHYECKOMY
paiionupoBanuio Tepputopun Kazaxcrana (mo pacnaga CCCP), npoBOIMJINCh Ha
OCHOBE U3y4YECHHUS (baKTUYECKHUX MaTepUaIOB 0 CEHCMUYHOCTHU
(MakpoCeHCMHUUYECKUX, HHCTPYMEHTAJIBHBIX) U T€0JIOT0-re0(pU3nIecKnX JaHHBIX O
CTPOCHMHM 3€MHOM KOpbI. TakoW NOAXOJ MpecienyeT 3anady YCTAaHOBJICHHS
re0J0r0-TEKTOHUYECKUX IPUYUH U YCIOBUM BO3HUKHOBEHHUS 3EMIICTPSICEHUN
Pa3IMYHOM MHTEHCUBHOCTHU. 3aBEPIIAIOIIUM 3TANIOM 3TUX UCCIECIOBAHUN ABIISIETCS
nepexox ot 30H BO3 Kk 30HaM COTPSACEHHM pPa3NUYHOW HWHTEHCUBHOCTH Ha
MOBEPXHOCTH 3eMJiH (B Oaiax).

IlepBbie kapThl CP ObUIM HE KapThl MPOTHO3a MECTAa MU BO3MOXHON CHIIBI
3eMIIETPACEHHUS, a KapThl OOOOIIEHHBIX IUIOHIaAEH 3aperucTpUpPOBAHHBIX
3EMJICTPSCEHUNM Pa3JIU4YHOM CHJIBI, T.€. CEMCMOCTAaTUCTUYECKHE KapThl. Mecta
BO3HMKHOBCHHUSI 3EMIIETPSCEHMA Ha HUX HE OTMedeHbl. lIpocrenmen kaprou
Takoro tumna sipiasercs kaprta Cpenneit Asuu I'. B. TlomoBa CP-32 (cM. puc. 1.1).

Ha sT0i1 kaprte, K miomaasM BO3MOXKHBIX B OyJIylIeM MOJ3E€MHBIX TOJTYKOB
Pa3IMYHOU CHJIBI, IIPUYUCIIEHBI B OCHOBHOM IUIOIIAIHA YK€ 3apETUCTPUPOBAHHBIX
TaKUX COTpsCEHHM. Bce npuynucieHHbIE YYaCTKH COOTBETCTBYIOT ILIOLIAISIM
3EMJIETPSICEHUM PA3JIMYHON CHJIBI, 3aPETUCTPUPOBAHHBIM B 3TUX MecTax 10 1932 r.

T.€. JI0O MOMEHTA COCTaBJIeHUs KapThI [3].
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Pucynok 1.1 - Kapta BO3MOXHBIX HAaMOOIBIIKMX 3emiieTpsiceHnid B Cpennen A3uu.

B 1940 rony 6su1a cocrasnena I'.I1. I'opuikossim kapta CP-40 CCCP (cM. puc.

1.2), macmra6a 1:10 000 000, npuHsTast B Ka4€CTBE PYKOBOJICTBA MTPU CTPOUTEIHCTBE

[4].
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O——" el
@ ® 8 Lﬂ. -..gl
MR L S N ek
v ¢ by W 2 q
Ay, A 7 O 5
%y

Pucynok 1.2 - Hopmarusnas kapta CP Cpeaneit Asun u Kazaxcrana 1940 r.

1- 30Ha BO3MOKHOTO coTpsiceHus 9 6amioB; 2-3 — TO JKe, yKa3aHHOTo Oajia;
4-5 — SIUILIEHTPHI 3EMIICTPSCEHUM, TPOUCIIIEIINX TTOCIIe OMYOIMKOBAHUS KapThl;
4 - neatubamabHoro 1946 r, 5 — BocbMu-aeBITHOAIIbHBIX 1941 1 1943 rT.

Ha »roit kapre Taxke TOKa3aHbl B BUJE HEOOJBIIUX OBAJOB M KPYKKOB,
rieiicToceicToBble 00JacTU (IJIOIIAM TEPBOM HM30CEUCTHI), 3apErUCTPUPOBAHHBIX
3eMJICTPSICEHUH OmpeesieHHoN OamibHOoCTH. [Imomanu pacmpocTpaHeHUsT MEHBIIX

COTpPSICEHUM COCEHUX IMOJ3EMHBIX TOJMYKOB coeauHeHbl (cMm. puc. 1.2). Ecmm
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IUIEHCTOCEMCTOBBIE 00IACTH U3BECTHBIX CHIIBHBIX 3€MJIETPACEHUN ObLIM BOIU3U APYT
OT JIpyTa, TO OHH TAaKKe ObUTH COSAMHEHBI.

Ha yrouneHHoM BapuaHte HOpMAaTHBHOM KapThl 1949 roma [5] yuTeHbI
IUIOIIAM PACIpOCTpaHEHUsl 3eMJIETpsiICeHU, mpousomenmux nociae 1940 r. B
JacTHOCTH, Ha Kkapte (cMm. puc. 1.3) mnokazaHa IUIelicToceiicToBass 00J1acTh
Yartkanbckoro 3emiuerpsacenus 1946 r. IlneiictocelicToBble 007IacTH 3eMIIETPSICEHUIA
Typkmennun — Kpacnopojckoro 1895 r., Kazanmkukckoro 1946 r. u Amxabajackoro
1948 r. coenuHeHBl U 00pa30BaM IEIBbHYIO NEBATHOAIIBLHYIO 30HY. B 1949 r. B
BOCHMHUOAIUTLHOM 30HE TaHHOM KapThl BOSHUKJIO XaWTCKOE 3eMJIETPSICEHUE CUIION 9-

10 6asu1oB.

EXIg
(@]

Pucynok 1.3 - HopmatuBHast kapTa CEiiCMHUECKOTO palilOHUPOBAHUS

Cpenneni Azun n Kazaxcrana 1949 r.

Ha Oonee yToyHEHHOW HOPMATHBHOW KapTe CEMCMHUYECKOrO0 pallOHUPOBaHUS,
BEITIOJTHEHHON B 1951 1. [6] OBl coemMHEHBI BCe HEOOJBINNE TUICHCTOCEHCTOBBIC
o0JlacTu 1eBATUOAIIIBHBIX 3€MJICTPSCEHUH, 3aperucTpupoBaHHbIX B CpeaHelt A3uu u
Kazaxcrane, Haxonsmuecs Apyr OT apyra Ha paccrosHusx ot 100 kM u Gonee. B
pe3ynbTaTe, Ha KapTe oOpa3oBajiach lieibHasl ACBATUOAIbHAS 30HA, BKIIIOYArOUIAs
BCce TopHbIe U MexropHbie yactu CpenHeit Aszum u Kazaxcrana. Ee nnuna go 1000
kM u mupuHa 10 400 kM (cM. puc. 1.4). Ha kapre x 30HaM MEHbIIEeH OATITLHOCTH
OBUTM MPUYMCIICHBI MPEATOPHBIE TEPPUTOPUM W MpUiierarolire paBHUHbBI CpenHei

As3uu n Kazaxcrana.
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Pucynox 1.4 - HopMaruBHas KapTa CEMCMUYECKOTO paiiOHUPOBAHUS

Cpennen Azun n Kazaxcrana 1951 r.

Ha xapte 1957 r. [/] yrouHeHHUE CBOAWIIOCH, KaK U paHee, K U3MEHEHUIO
MECTOHAXOXACHUS TPaHUI] 30H OAJTIbHOCTU B HEKOTOPBIX paliOHaX M PaCUIMPEHUIO
BOCBMHU U JIEBATHOAJUIBHBIX 30H B OCHOBHOM 3a CHUET IUIOLIAACH pacrmpoCcTpaHEHUs
MPOU3OLIEIINX HOBBIX CUIIbHBIX TOJYKOB.

JUIsL TanbHEHIIETO YIOPSIOYEHUSI CTPOUTENBCTBA 34aHUM M COOPYKECHHI B
cericmuuecknx panonax CCCP, B teuenne 1961-1966 rr. mpoBoauiauch Hay4dHO-
UCCIIEIOBATENbCKUE PAabOThI M0 YTOUHEHUIO KapThl CEMCMUYECKOTO PaliOHUPOBAHUS
teppuropun  CCCP. K paboram OblIM  NPUBIEYEHBI CEHCMOJIOTMYECKUE,
reosjornueckue yupexaenuss AH CCCP wu corossbix pecnyOnuk. OO6miee
pykoBojictBo ocyiiectsisit UP3 AH CCCP. B nauane pa6or, B D3 AH CCCP
Ob1a coctaBieHa «MHCTpyKIUsA» MO CEHCMUYECKOMY pailoHMpoBaHUIO. Panee HU B
CCCP, Hu 3a pyOexxoMm, Takue yKa3aHHs MO TMPOBEACHUIO CEHCMUYECKOTO
pailoHupoBaHus HE co3laBaiuch. NHCTpyKuus Obljia cOCTaBiIeHa AJi yCTaHOBJICHHUS
eMHOro mnoaxoAa K co3naHuio kapt CP TeppuTOopuu COIO3HBIX pecnyOiuK u
ceiicMoakTuBHBIX 30H PCOCP. Ona siBWIach pyKOBOJCTBOM IpHU IJIAHUPOBAHUH U
OpraHu3allid HWCCIEAOBAHUM, TMOCKOJIbKY B HEH COIEpPKAIUCh CBEACHHUS O
CEHCMOJIOTMYECKUX U Te0JIOTMYECKUX MaTepHaliax, HEeOOXOAUMbIX JJII COCTaBJICHUS

KapT, a TAKKC 0611135[ CXCMa UCIIOJb30BaAHUA 9THUX MATCPHUATIOB.
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Takum oOpa3om, k mpoueccy coctaBienus kapt CP-69 Bmepbie Obuin
MPUBJICYCHBI CIIEUANINCTHI COIO3HBIX pecnyOnuk. Enunas xapra CP-69 CCCP (cwm.
puc. 1.5) Obu1a cocTaBieHa Ha OCHOBAHUU IPEABAPUTEIBHBIX KapT MO PETHOHAM U
BCEX OOOCHOBBIBAOIIMX MarepuagoB 1o 3oHaMm. Kapra CP-69 Brnepseie
COIIPOBOXAAJIACh TEOJIOTMUYECKUM OOOCHOBAHMEM, BBINIOJHEHHBIM B BHJE KapT,
XapaKTEepU3YIOIIUX CTPYKTYPY M HCTOPUIO PA3BUTHUS psla PETHMOHOB B TEUYEHUE
JUINTENIbHBIX TMPOMEXYTKOB BpPEMEHM, OXBATBIBAIOUIMN aNbNUWCKUN LHUKI H
HoBeMmmi tan. Xots kapra CP-69 Obula HECKOJNBKO M3MEHEHA 10 CPAaBHEHHUIO C
Bapua"nToM 1957 r. [8], eli Bce ke CBOMCTBEHHBI OIpeJeiCHHBIE HeAoCTaTKu. B
KOHEYHOM HWTOre, KapTa cercMuueckoro paioHupoBaHus 1969 r. Obuia cocTtaBieHa

I10 TCM KC IIpUHIOUIIaAM U ABUJIACh OUYCPCAHBIM YTOUYHCHUCM.
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Pucynok 1.5 - HopmaTuBHas kapTa ceiiCMHUUECKOTO pailOHUPOBAHMS
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Cpennent A3zun u Kazaxcrana 1969 r.

Takum oOpazom, a0 1970 Tr1. HOpPMATHBHBIE KapThl CEUCMHYECKOTO
palloHMPOBaHUS COCTABISUIMCHh UCXOJS M3 CIEAYIOLIEro MPUHIMIA: TaM, I7ie ObLIH
3apETrUCTPUPOBAHBl CUJIBHBIE 3€MIIETPSCEHUSI, OHH MOTYT IOBTOPUTHCS U C TOM XK€
MAaKCUMAJIBHOW CHJIOM, B JIPYTMX MECTax UX OXKHIATh HE CIENYET, XOTS MHOTHE

YUCHBIC TIPpU3HABAJIM, YTO ITH KApPThbl COCTABJICHLI 0e3 yucTa BKJIala KOHKPCTHBIX
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TEOJIOTUYECKUX YCJIOBUM B TEHEPALMIO 3E€MIIETPSICEHUMUA. B CBI3M ¢  3THM,
HOopMmaTuBHbIE KapThl 1932-1970 rr. mepecranu yaoBIeTBOPATH IPAKTHUKY .

Bo3nukina HeoOXOAMMOCTb COCTABJICHMSI JPYroi, MNPUHIUIHUAIBHO HOBOMN

HOPMAaTUBHOW KapTbl CEHCMHYECKOIO0 PAaMOHUPOBAHUS C CEHCMOTCHHBIMH 30HAMM.
Takass kapTta MOXeT OBITb CO3/aHa, JOCTATOYHO OOOCHOBAaHHO, JHIIb Ha Oaze
YCTAHOBJICHHBIX T€O0JOTHYECKUX IPUYMH W YCIOBUM BO3HUKHOBEHHUS CHJIBHBIX
3€MJIETPSICEHUN € IIOMOIIBIO IPUEMOB, YUUTHIBAIOIINX 3TH IPUYUHBI U YCIOBHS.
B nmpomutom Beke mpodeccop I'youn WM. E. chopmynupoBanm MNpUHIMUIT
«CEMCMOTEKTOHMYECKOTO METOJIa» CEUCMHYECKOTO PauOHUPOBAHUSA, KOTOPBIM
CBOOUTCSA K CIEAYIOIIEMY: 3E€MIIETPACEHUS T€HETUYECKH CBS3aHBl C DPa3pbIBaMH,
KOTOpBIE€ BUJHBI HA 3€MHOI MOBEPXHOCTH UJIU MPEIOIaraloTcs ObITh Ha TITyOUHE, TO
€CTh, C pAallOHAMU AKTHUBHOIO pa3BUTHA CTPYKTYyp. [loaTOMYy paspbIBBI MOXKHO
UCIIONB30BaTh  KaK IIOMCKOBBIE IPU3HAKU JUId  BBIABICHUA  TEPPUTOPHH,
IIPEACTABIAIONIUX CEUCMUYECKYIO ONACHOCTb. Pa3pbIBBI MOT'YT OTJIMYATBHCA APYT OT
Ipyra, B 3aBUCHMOCTH OT THIIA CTPYKTYp, KOTOpPBIE OHHU pa3ACISIOT, MO3TOMY
HEOOXOJMMO MPOBOJIUTH KIACCU(PUKALIUIO CTPYKTYP U Pa3IeAIOIUX UX Pa3pbIBOB,
TEHEPUPYIOIINX PA3JIMYHBIE TUIIBI 3€MJIETPSICEHUM.

Otu pabotsl U. E. ['yOuHa BhI3BaIM KPUTUKY CO CTOPOHBI psiJia CIICIIUAIIMCTOB,
3aHUMABIIMXCS ~ BONPOCAMM  CEMCMHUYECKOIO  pPAaliOHMPOBAHUA W MOITOMY
CEHCMOTEKTOHUYECKHI MOJX0/1 0JIr0e BpeMs He ObLI MCIOJIb30BaH Ha MpakTuke. B
COOTBETCTBMM C JTOM KOHIIENUIMEH (METOA OLEHKH CEMCMHUYECKOM OINMAaCHOCTH
ABJIETCS ABYXCTAIUHHBIM) KOI/Ia Ha NEPBOM CTaJAMM BBLACIAIOTCS O4YaroBbI€ 30HBI,
KaK peajbHble, TaK W TMOTCHIHAJIbHO BO3MOXHBIE, a Ha BTOPOU CTaIHUH
PaCCUMTHIBAIOTCS HA 3€MHOM MOBEPXHOCTHU OXKHUJAEMBIE COTpsiCeHMs. JlanpHeunime
CEHCMOTre0JIOTUYECKUE HCCIIEIOBAHMS MOKa3aJIu1 MIPAaBUJIBHOCTD
CEMCMOTEKTOHMYECKOIO0  IMOAXOAAa K  COCTABJICHUIO  KapThl  CEUCMHYECKOIO
pailoHMpOBaHHUsA, YTO B IMOJIHOM Mepe ObLJIO MCIIOJI30BAHO MPU COCTABJICHUU KapThl
HOBOT'O THIIA.

B ocHoBy HOBOro moaxoza OblT 3al0XE€H MNPUHIUI — OT OYaroB

3EMIIETPSICEHUA BHYTPU 3EMJIM K COTpPSCEHHAM Ha €€ MoBepxXHOcTH. [losaTomy
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TJIaBHOE BHUMaHHE Ha 3TOM JTale yAeJIeHO BOIMPOCY O TOM, IJe, KAaKOM MarHUTYIbI
(9HEprum) u Kaxk 4acto OyayT BOSHUKATh OYaru 3eMJIETPSCEHUH.

Kaprta ceficmuueckoro paiionupoanus CCCP 1978 roma (CP-78) (cm. puc.
1.6) Obuta cocTaBilieHa MMEHHO MO 3TOM METOAHMKE, B €€ COCTABJICHUH MPUHUMAIU
ydacTUE TMPEACTABUTEIN BCEX PETHOHOB M PECIYOJIUK, TEPPUTOPHUS KOTOPBIX
MOABEpKEHA CeHCMHMUYEeCKMM Bo3jaeiicTBusiM [1]. B HOBOM kapTe NOSBWINCH, B
OTJIMYME OT NPEXKHUX KapT CEHCMHUYECKOr0o pallOHMPOBAHMUSA, CIEAYIOLUIME HOBBIE
AIIEMEHTBI:

a) 30HBI BEPOSATHOTO BO3HUKHOBEHHSI OYaroB CUJIbHBIX (M=>6) 3emiieTpsCeHU
(BO3), BeIaEIEHHBIE TTO T€0JIOTO-T€O(PU3NYECKUM PUHIIUIIAM;

0) cBelleHUs! O BEPOSATHOCTU COTPACEHUN C HOPMATUBHON MHTEHCUBHOCTBIO 7,8
u 9 OamioB B Ommxkanmme 50 mer: 1 kareropms — 0,5; Il xareropmst — 0,05; 111
kareropust — 0,005 (T.e.NOBTOPSAEMOCThH COTPSICEHUM MO MHTEpBaiaM BpeMeHnu B 100,

1000 u 10 000 ner).

[
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Pucynok 1.6 - Kapra ceiicmuueckoro paiionupoBanusi Cpenneit Azun u Kazaxcrana
1978 roma (CP-78).

[Tocne pacnaga Coerckoro Coro3a NpOU30ILUIA ONMPEAEICHHBIE U3BMEHEHUS U

B OpraHM3alMd  HAy4YHO-UCCJIEAOBATENBLCKMX  paboT MO  celicMUYecKOMY

palioHHpoBaHNI0. MHOTHE HE3aBUCUMBIE TOCYAapCTBA BHIOPATU CBOM MyTh Pa3BUTHSI

UCCIIeIOBaHUM B 00JlacTH celicMuYecKkoro paiioHupoBanusa. Kazaxcran B mepBoe

BpeMsl OrpaHn4miIcs yTouHeHueM kaptel CP-78 [9].
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B ony6nukoBanHoi kapte 1998r. (CHull PK 2.03-04.-2001) (cMm. puc. 1.7)
OCHOBHOE W3MEHEHHE KOCHYJIOCh Teppuropuu Bocrounoro Kazaxcrana B cBsizu ¢

BO3HUKHOBEHHEM 3aiicaHckoro 3emiierpsicenus 1990 r.

o o

FUINTS AN PUUSTRINH XABANCTAN
KAPTA CEHCMI’I‘ILCI(SI"O PA'\};IOHHPOBAHMH I(A?AX(‘TAHA’ ‘ ' )
.u oy nc...-‘ B Exnsen

= unklm"— =

Tivesiars ?‘. o 2.
s Canetas

~

1 R 1 )
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Pucynox 1.7 - Kapta ceiicmuueckoro paiionupoBanusi Pecriyonvku Kazaxcran 1998
(CHulI PK 2.03-04-2001) [9].

JIna  tepputopun  Kazaxcrama  ciepyromias — Kapra — CEMCMHUYECKOTO
paiionupoBanus Obiia coctaBiena B 2003 1. [9] (cm.  pumc.  1.8).
CelCMOTEKTOHNYECKON OCHOBOW €€ SIBUJIACh CEMCMOTE€HEPUPYIOIINE 30HBI, KOTOPBIE
pazpaboTanbl Ha 0a3e BCEro KOMILUIEKCA Te0JIOT0-re0(pU3NYECKUX U TEKTOHUYECKHUX
KpuTepueB cedcMuuHOCTH. Bcero Ha tepputopum Kaszaxcrana BrepBbie ObUIN
BbIesIeHbl Oosee 50 30H, KOTOpble Kilaccu(UUMPYOTCsA no Benuuune M,,.. Kapta
COIPOBOXAAJIACh MEPUOJIaMU TIOBTOPEHUS COTPSICEHUH C pa3IMyHOM OalIbHOCTH.
Haumnas ¢ 1995 1., poccuiickue ydeHble Hadaau pa3padaThiBaTh HOBBIM MOAXO,
OCHOBaHHBIA Ha BEPOSITHOCTHOM OCHOBE B paMKax HOBOTO HaIlpaBJIEHUS, CBI3aHHOTO
C CEHCMHYHOCTBIO U ceilicMuueckuM palonupoBanuem CesepHoil EBpazum.
[Ipodeccop B.W. YiomMoB, KOTOpbIH ObUT PyKOBOAUTEIEM 3TOU pabOTHI [2] OTMETH,
yto mnpenpiaymme kaptel CP  gns  tepputopun ObiBuiero CCCP  sBasumch

nerepmunrctuyeckumu. Kapra CP-78, B KOTOpoW YK€ TMOMNBITaJUCh BBECTHU
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XapaKTEPUCTUKU TOBTOPSEMOCTH COTPSICEHUI, TOXKE HE II0Ka3aja aJeKBaTHOU

BEPOSTHOCTHOM OLEHKH CEMCMHUYECKON OMACHOCTH.

Pucynok 1.8 - Kapra ceficmuueckoro paiionupoBanus Kazaxcrana 2003 r. [10].

Takum 00pa3zom, ObUIM BHECEHBI U3MEHEHMSI B METOJIOJIOTHIO CEHCMUYECKOTO
paliOHUPOBAHMS, YTO COJIMIKACT €€ C COBPEMEHHON MEXIYHAPOIHOM, CTAaBIICH JaBHO
OOIIENTPUHATON BO MHOTMX CTpaHaX MHpa MPU MPOBEICHUU OLEHKH CEHCMHUYECKON
onacHOCTA. CyTh BEPOATHOCTHOTO IOJAXOJA 3aKIJIIOYAETCS B TOM, YTO ITPOBOJIUTCS
ONPENEIICHUE PACUYETHOM MHTEHCHUBHOCTH CO CPENHEN IMOBTOPSEMOCTBIO B JaHHOMN
TOYKE.

B ceiicMonornuecko mpakTHKE pacCMAaTPUBAIMCh Pa3IMYHBIE MOIXOABI K
BEPOSITHOCTHOM OLIEHKE CEMCMUYECKOM OMAaCHOCTH, KOTOpbI€ OBLIM OCHOBAaHBI Ha
pa3HbIX, KAK HAYYHO-METOUYECKUX, TaK U TEXHOJOTHUECKUX MpuHIunax [2, 11, 12].
Bo Bcex cimyyasix, Harpy3Kou KapT SIBJISIETCSI pacy€THAsi HHTEHCUBHOCTh COTPSACEHU,
KOTOpasi UMEET CPEIHIOI0 MTOBTOPSIEMOCTh B 1aHHOM Touke 1 pa3z B 500, 1000 u 5000
JIET.

B Kazaxcrane mnepBble miard B 3TOM HalpaBJIeHUM ObUIM CHACNaHbl A.
HypmaramberoBbim u A. ChIIBIKOBBIM eliie B 80-X rojilax MPUMEHHUTEIFHO K pailoHy

r. Ammatel [10, 13]. OnTuManbHbBI KOMIUIEKC pa3BEIOYHOM CEHCMHKH MW
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CEHCMOJIOTMM IIPU PELIEHUM 3a7a4 JCTAIbHOTO CEMCMHUYECKOr0 PanOHUPOBAHUS
Anma-ATHHCKOTO MPOMpaloHa M MUKpOpailoHHpoBaHMs T. AnMaThl paspaboraH B.
M. Hlamunoseim [14]. Tlosxke, B konme 1990-x um B Hauame 2000-x romoB B
Kazaxcrane Obutn pa3paboTaHbl U peain30BaHbl HECKOJBKO  BapUAaHTOB OLIEHKH
CEHCMHMYECKON OMAacHOCTM Ha BEPOSTHOCTHONW OCHOBE Ha IMPUMEPE OTIECIbHBIX
oOnacTeil 3amajJHOrO, I0KHOrO U oro-socrounoro Kazaxcrana, a Takke TsHb-
[IlaHbCKOTrO CEMCMOAKTUBHOTO PErMoHa C Mpuieraromie tepputopueit [11, 12, 15,
16, 17, 18].

BeposTHOCTHBIE KapThl CEMCMHUYECKOrO PAMOHUPOBAHUS B KOJIMYECTBEHHBIX
napamMeTpax — IMKOBBIX YCKOpEHUsiX rpyHTa - i KazaxcraHa BIiepBbIe
pa3paboransl H. B. CunaueBoii [16, 19, 20]. B 2016 roay Obl1 BiepBbie COCTaBIICH
no EBponelickum cranmaptaM aiig tepputopun KazaxcraHa KOMILIEKT KapT OOIIEro
CEHCMHMYECKOTO 30HUPOBaHUS ISl MepuooB noBTopeHust 475 u 2475 ner, Kak B

Oamax MaKpOCCﬁCMquCKOﬁ ITKaJIbl THTCHCHUBHOCTHU, TaK H B IIMKOBBIX YCKOPCHUAX

rpyHTa [21] (cMm. puc. 1.9).

~ 45 4 2 4 4 3 & s te s X n 4 5 ¥ s 51 R

100 - T IV GV e
KAPTA OBLEN0 CENCMUYECKOTO 30HUPOBAHMSA (OC3-2 475)
TEPPUTOPUM KASAXCTAHA
ANA Nepropa nopTopsiemocTu 475 ner
(BEpPOATHOCTE A i UH ™1 10% 3a 50 net)
B Bannax makp A " u MSK-64 (K)

Pucynok 1.9 - KapTa o61iero ceiicMu4eckoro 30HUpOBaHUs 1JIsl TEPPUTOPUU

Kazaxcrana (CHull PK 2.03-30-2017).
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B nacrosmee Bpemst npoBogsaTcs neranusanns kapT OC3 myTeM cocTaBieHUsl KapT
JeTanbHoro ceicmuyeckoro 3oHupoBanus (JC3) nmda OTAenbHBIX paliOHOB U
obnacteit Kazaxcrana. Jlnsi mMOCTpoeHHS KapT MCHOJB30BAICS — KOMIUIEKC
[IPOrPAaMMHOr0 OOECIEYEHUs], MPUHATHII B KaueCTBE MEKIYHAPOJAHOIO CTaHIapTa
(SRISK 97P. 1997).

[Torck HOBBIX MOAXOAOB K BEPOSITHOCTHOM OLIEHKE CEMCMUYECKON OMacHOCTH
npoJIoJDKaeTCs U B HacTosmee Bpems. [ pynmoit aBropos (Shahid Ullah, Dino Bindi,
Marco Pilz, Laurentiu Danciu, Graeme Weatherill, Elisa Zuccolo, Anatoly Ischuk,
Natalya N. Mikhailova, Kanat Abdrakhmatov, Stefano Parolai) Obur mpemoxeH, Tak
Ha3bIBaCMBbIN, O€3-30HHBIN MOJXO0J[, OCHOBAHHBIM Ha CIJIQAYKEHHOM CEHCMHYHOCTH
[22], a Takxe craHgaptHeld moaxoa Kopnemna [23] ¢ uCHOJb30BaHUEM
nporpamMmmuoro ooecrneuenuss OpenQuake Engine [24], xoTopelii NpeacTaBIsSICT
co00¥ MporpaMMHBII HHCTPYMEHT ¢ OTKPBITHIM jtocTynioM GEM (Global Earthquake
Model). I'pynmo# Beaymux CHENUaIUCTOB ObLT MPOBEACH pacueT BEPOSTHOCTHOM
OLICHKH CEUCMHYECKOW OMacHOCTH s Tepputopun lleHTtpansHor Asuu. B
CIIEIYIOIIEM pasJiele NpuBeIeHO Oosee NOAPOOHOE ONMUCaHHE aIropuT™Ma |
nporpammbl  pacyeta OpenQuake Engine, a Taxxke NpHUBEAEH pacyeT KapThl

CEUCMUYECKOM OMTACHOCTH ISl U3y4aeMOIr0 PETMOHA 10 ATOM METOJIHUKE.
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I'/IABA 2. METOA0OJIOTUA U METOAbI UCCJIEJJOBAHUSA

2.1 UudopManoHHASA OCHOBA CEMCMOJIOTHYECKUX UCCIAEeI0BAHUI

CymecTBywomasi cerb CeiicMOJIOTHYeCKUX Ha0/I0AeHuil. PernoHanbHbie
WHCTPYMCHTAJIbHbIE  HAOMIONCHUS HAa  TEpPpUTOpHH  AJIMAaTUHCKOW  00JiacTu
NpoBOJATCA, HauuHas ¢ 1927 rona, a jeTanbHble (CEThIO BHICOKOUYBCTBUTEIBHBIX
cranuii) — ¢ 1950 roga. 3a 1950-1952 rr. ma CeBepnom Tsub-lllane cumamu
KOMIUIEKCHOM celficMosiornueckoit skcnemunuu  (KCD) HU®3 AH CCP mnoa
pykoBogactBom WM. JI. HepcecoBa OblIM OTKPBITBI 8 CEHCMHUYECKUX CTaHIUH,
000OpyZOBaHHBIE BBICOKOYYBCTBUTEIBHON ammaparypoil. B 1969 r. B cB3m ¢
opraHusanuend otaena cercmosiorun npu HWMHcTuTyTe reonormyeckux Hayk AH
KA3CCP (c utons 1976 r. - Uuctutyt cericmonorun AH KA3CCP) celficMuueckue
cranuuu KCO D3 AH CCP, pacnonoxeHnnsle Ha Tepputopun Kazaxcrana, Opuin
NepejaHbl BHOBb OpPraHM30BaHHOMY OTHeny cedcmoisiorud. B 1973-1980 rr.
MPOUCXOJUII0O OypHOE pa3BUTHE CETU HAOIOJECHUM, 3aBEPIIMBIIMECS BBOJIOM B
JICUCTBUE TPEX HOBBIX CTAaHIMKA | Kiacca, OCHAIEHHBIX BBICOKOYYBCTBUTEIBHOU
CEHCMOJIOTUYECKOW aIllapaTypor, YCTAaHOBIEHHOM B IUTOJBHSIX HA KOPEHHBIX
nopojiax, a Takke uetelpex ctanmmi |l xmacca [11, 25]. B 1994-1998 rr. Obuim
3amynieHbl 10 TeaeMeTpuuecKuX CTaHIHMK ¢ U(POBOM 3aMUChI0 3eMIIETPSCEHUN
cuctembl «Bynkan». B 2004 r. 3aBepiieHbl pabOThl MO CO3JaHHUIO JIOKATLHON CETH
BOKpYr ropoja AimMarbl U3 9 MyHKTOB, OCHAILIEHHBIX LU(POBOIN celicMUYECKON
arrmapaTypou U CyTHUKOBOW CUCTEMOU CBSI3U.

B nactosimee Bpemsi PecnyOnukanckas ceTh coctouT u3 60 celicMudeckux
CTaHIUi ¢ HUPpoBOK POpMOI perucTpanuu ceiicMuyeckux koiaedbanuit. Ha pucynke
2.1 npuBenena cxema PecryOMuKaHCKON ceTH CEHCMOJIOTHYECKUX CTAHIINM, JaHHBIC
KOTOPOM UCTIOJIb30BAaHHBI B HACTOAIIMX UCCIETOBAHUSAX.

PernoHajibHble KaTajgoru 3emJjerpsicenuid. MHbopmMannmoHHONH OCHOBOI
CEHCMOJIOTHYECKIX HWCCIEAOBAHUMN SIBISIIOTCA KAaTaJIOTM CUJIBHBIX U CJIa0BIX

3emuieTpsicennii Kazaxcrana u conpenenbHbIX TEPPUTOPHIL, KOTOPbIE COCTABJIECHBI IO
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Pucynok 2.1 - Cxema Pecniy0yiMKaHCKO#M CETH CEHCMOIOTUYECKUX CTAHIIUM.

MaKpOCEUCMUYECKUM u HHCTPYMEHTAJIBHBIM JAHHBIM. Hanexnsie
MaKpOCEMCMUYECKUE JaHHBIE UMEIOTCS CO BTOPOU nosoBUHBI XX Beka.
PernonanbHble MHCTpYMEHTAJIbHBIE HAOO/IEHUsT Ha Tepputopun PecnyOnuku
npoBOAATCS, HauvHag c 1927 roma. OmnpeneneHre OCHOBHBIX IMApPAMETPOB
3emieTpaceHuid 10 1927 r. npou3BeNeHO UCKIIOUUTEIBHO MO0 MAaKPOCEHCMUYECKUM,
3a nepuod 1928-1950 rr. - mo MakpoCEMCMHUYECKUM W HHCTPYMEHTAJIBHBIM, a
HaunHasg ¢ 1951 r. - mo wuHCTpyMeHTanpHBIM JAaHHBIM. [lapamerpsl oyaros
3EMJIETPSICEHUN, PACIIOJIOKEHHBIX B IPUIPAHUYHBIX pPalOHAX, JOIOJHSIUCH,
00CYXXTaJIUCh M YTOUHSUIMCH C mpeacTaButensiMu MHCTUTYTOB ceiicmosiornn AH
Keipreizcrana, VY30ekuctana, Poccum u KHP. OcHOBHbIE TPHUHIIUIIBI,
TEOPETUYECKHE W METOJMYECKHME OCHOBBI COCTABJICHHUS KaTajlora CHJIbHBIX
3eMJICTPSICEHUH MOAPOOHO ONMUCaHbl B ONMYyOJMKOBaHHBIX padoTax [26, 27, 28, 29].
B kaTtanor BKJIIOUYEHBI B XPOHOJOTMYECKOM MOPSAKE JAHHBIE O 3EMIIETPSICEHUSX C
MarHutynoi M>4,8 unu ¢ 3HepreTuyeckum kiraccom K>12,6.
Karanor cnabsix 3emiuerpscenuit Boctounoro TsHbp-Ilans u XKonrapum c

1928r. mo 1968r. cocraBnen B KCO UD3 AH CCP. Hauunas ¢ 1969r. 3T paboThI
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MPOBOAWINACH OTAENIOM cedcMoiiorud, a ¢ 1976r. — celcMOIOTHYeCKOM OIMBITHO-
meroandeckoit sxcreaunueii (COMD) Uuctutyra cericmonorun AH KA3CCP [29].
Katanor mocCTOSIHHO TOMOJHSAETCS MO Mepe MOCTYIUICHHs U 00paboTKH
HOBBIX JaHHBIX. JUJIS YTOYHEHUS WM JIOMOJHEHHUS €ro MCIOJIb30BaJICh KATaJOTH:
semieTpsiceHuii  MHcTHTyTa Tedu3WYecKux ucclenoBaHuii  HaruoHaasHOTO
snepHoro neHTpa PK; tepputopun llenTpanpHoit A3um u ctpaH YepHOMOPCKOTO
Oacceiina [31]; - tepputopunm Tsub-1lans [32] u LlentpansHoit Asmm [33], a
Tak)kKe MaTepHasbl CIHEIUATBHBIX HCCICIOBAHUN TMOU3YyYCHHUIO a(TepuIoKOBOMH
NEATCIIbHOCTH OTACNIBHBIX CHJIBHBIX 3eMjeTpsceHuid. s wacHTUDUKAIUU U
OoTOpakOBKM B3PBIBOB HCIHOJIb30Bajcsas kKartajor PDE, B KOoTOpoM OTMEUYeHBI
COOBITHSI NCKYCCTBEHHOT'O MPOUCXOXKCHHUS, a TAK)KE M3BECTHBIC CITMCKU SICPHBIX
B3PBIBOB, BKIItOUas U Tepputopuro Kazaxcrana.
CrnemyeT OTMETUTh, YTO B OJJHUX KaTaJloraxX KiacCH(HUKamus 3eMJICTPSICCHUH

0 BEJIWYWHE BBHITIOJIHEHA TIPU IOMOINM MArHUTYAHBIX, a B JPyTHX - C
IpUMEHEHHeM »HHepretudeckod (mo Payrtman) mkan. YToObl OCYIIECTBHUTH
nepexoJ; M3 OJHOW CHCTeMBbl IIKajl B JPYTyI, HCIOIL30BaHBI PE3YIbTATHI
CIeMaIbHBIX pPabOT mowmccaenoBanuio ux B3auMocBszu [11, 34, 35]. [ns
yHU(HUKAIIMA BCEX JIAHHBIX HCIIOJIB30BAIMCHIICPEXOHBIC COOTHOIICHHUS B
dopmyne (2.1.1):

K=1,8MLH+4,0 (M<5,5); Ms=1,0MLH-0,1;

K=1,5MLH+5,6 (M>5,5); MLV = MPSP - 1,25,

K=4,69+1,46M, (K<12,6); K = 2,13 MPVA + 0,66; (2.1.1)

K=5,44+152Ms (K>12,6); K=1,7 MLV +5,0;

rne K IgE (JIx) — sHepreruueckuii kiacc; M| — JOKanbHas MarHuTyaa; Ms—
MArHuTyJia, OIpeAessieMas M0 BEPTUKAJIBbHOW COCTABJISIOIIEH MOBEPXHOCTHOW BOJIHBI
1o cpeaHe nepuogHon anmaparype; MLH — wmarautyna, omnpenensemas 1o
TOPU3OHTAJIBHBIM  COCTABIISIFOIIMM ITOBEPXHOCTHOM BOJHBI [0 CPEIHETIEPUOIHOU
anmaparype; MPVA — mMarautyzna, onpenensiemasi 10 BEPTHUKAIbHOW COCTaBJISIOLIEN
MPOJOJBLHOM BOJHBI MO CpeaHenepuoAgHor anmaparype; MLV — wmarnutyna,

orpeessieMas 1o BEpTHKAIBHOM COCTABIIAIONICH TTOBEPXHOCTHOM BOJIHBI (aHasor Ms).
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2.2 OneHKa NMpPeACTABUTEIbHOCTH 3eMJIETPACEHMI 32 pa3Hble

nepuoabl HA0IKAeHUI

[Ipu u3yyeHun ceCMUUECKOro peKUMa HanboJiee BaXKHBIM ITAllOM SIBJISETCS
BBIOOp MPOCTPAHCTBEHHO-BPEMEHHBIX W JHEPreTUYECKUX PaMOK COBOKYIHOCTEU
3eMJICTPSICEHUI, KOTOPBIE 3aBUCAT OT YPOBHS IIPEACTABUTEIBHOCTH 3€MIIETPSICEHUH C
oyaramMy pasHbIX DJHEPrui, T.6. OT MHHUMAJIBHOIO IIOPOTOBOTO  YpPOBHSA
DHEPreTUYECKOr0 KJIacca, HaYMHasl ¢ KOTOPOro BCE 3EMIIETPSICEHUs TaHHOTO paiioHa
peructpupyrorcsi 0e3 mpomycka. OlleHKa MpeACTaBUTEIbHOCTU 3EMIIETPSCEHUN
IIPOBOJUTCS Pa3AEIbHO ISl CUIBHBIX U CJIA0BIX 3€MJIETPSICEHUI. DTO CBSI3aHO C TEM,
YTO JAHHBIE O CHUJIBHBIX 3€MJIETPSICEHUSX M3BECTHBI 3a 00Jiee TUTENbHBIA MEPUO,
TOrJa Kak cjaadble TOMUYKH UHCTPYMEHTAIbHO PETUCTPUPYIOTCS TOJIBKO ¢ Havana 50-x
TOJIOB.

CymecTByeT HECKOJIbKO croco0oB OLICHKH DHEPIreTUYECKON
IPEICTAaBUTEIIBHOCTH 3€MJIETPACEHUHN: MO TpapuKy HNOBTOPSEMOCTH; MO pajuycam
IIPEACTABUTEIBHON PETUCTPALNA 3EMIIETPSICEHUM Pa3HBbIX DHEPIUM, ONPENEIIIEMbIM
N0 OJKCIEPUMEHTAIBHBIM JIAHHBIM JUISI KaXJOW CTAHIMM; 1O CHELUAIbHBIM
aIrOpUTMaM, TJI€ Ha OCHOBE PA3JMYHBIX BXOJHBIX MapaMeTpoB (MUHUMAaJbHas
amuiMTyna P-BonH, BblAENseMas Ha 3amluCH, BHJ KPUBOM 3aTyXaHMsS aMILIUTYI,
OTHOILIEHUE AMIUIUTYJ MPOJOJBHBIX U TONEPEUHBbIX BOJH U JIp.) PacCUUTHIBACTCS
sHauenue Kyin [30, 34, 35, 36, 37;].

JIns OLICHKM NPENCTABUTEIBHOCTH CHWJIBHBIX 3€MIIETPSCEHUN HCIIOIb3YETCs
MOJXO0J, OCHOBaHHBI Ha TpaduKax HAKOIUIGHHMS YHCIA 3€MIIETPSACEHU C
snepreruueckumu kinaccamu K>K; (K=IgE, E - sneprus 3emnerpsicenus B J[x) Bo
BpemeHnn [25]. IlokazaHo, dYTO OKCIHEPUMCHTAIBbHBIC JaHHBIC, HAYWHAS C
ONPEAECICHHOTO0 MOMEHTa BPEMEHH, AaINPOKCUMUPYIOTCS NPSAMOW JIMHUEH, T.C.
MIPUPOCT YUCIIA 3€MJIETPSICEHUN CO BPEMEHEM MPAKTUYECKHA HE MEHSIETCS. Y Ka3aHHBIN
MOMEHT BPEMEHH W SBIIETCS HAyajgoOM IIPEACTABUTEIIBHOW  PETrUCTpaLUU
3EMJIETPSICEHUIA TOTO WJIM MHOTO dHEPreTUYecKoro kinacca. [lomydeHHble pe3yapTaThl

YTOUHSIOTCS TIPU  TOMOIIM TpadUKOB OTHONICHUS YHCENT 3EMIICTPSICCHHM
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Ny

. , SBHAUCHHUA KOTOPLBIX, IIPHU BBIIIOJHCHUKU YCJIOBHA MPCACTAaBUTCIILHOCTHU, JOJIXKHBI
N4

HaXOAMUThCA B mpenenax 2,5-3,2 (mpu 3TOM yroJyl HakJIOHa rpaduka MOBTOPSEMOCTH
y=0,4-0,5). Kpome Toro, B Hacrosiimeil paboTe s OICHKH IPEICTABUTEIBHOCTH
caObIX  3EMJICTPACEHHM  MPUBICKAINCH  CIEAYIONIME  HOBBIE  IMapaMeTpbl
CEHCMUYECKOTO pEXUMA: BPEMEHHBIE pPSAAbl 3€MIIETPSICEHUH C OYaramMHu pPa3HbIX
srepruii (NK), rpaduku HakomIeHus: yuceln 3emieTpsacerui ¢ pasasiMu K(XNy) u ux
otHOIICHUS (ZNW/ZNy+1).

B kauecTBe npumepa Ha pucyHke 2.2 IpUBEACHBI KyMYJIATUBHBIC IpadUKu YUCes
3emsieTpsicennii ¢ K=7, 8, 9 JKonrapckoil 30HbI. BUIHO, YTO OHM XapaKTEpPU3YIOTCS
CTa0WJIbHBIM  [OBEJIEHUEM  BO  BPEMEHU.  OKCHEPUMEHTAJbHBIE  JIaHHBIC
anmnpoOKCUMHUPYIOTCS TpsiMOr JuHuel HaunHas ¢ 2003r. mns 3emuerpsicenuid ¢ K=7, ¢
1961r. — ¢ K=8 u ¢ 1951— ¢ K=9. D10 roBOpHUT O TOM, YTO 3eMJIETpsiCeHUs ¢ K=7 B 3TON

30He TpeacTaBuTeIbHB HaunHas ¢ 2003 1. ¢ K=8 —¢ 1961 r,ac K=9 —c 1951 1.

= Nk

40U i
300 y=5480x + 10.72 =9 e Tve®
200 R?=0.991 - e

100 sososesss

0 T T T T T T T T T T T T T T
1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 2021

5 Nk K=8

1000 y= 1598x + 23,12
800 R*= 0,988
600
100
200
O

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
= Nk K=7
1500 y = 65,806x- 100,68
500 R\ 039
-5003000 2005 2010 2015 2020

Pucynok 2.2 - I'paduiky HaKoIIJICHNS YUCIIa 3eMIIETPSICEHHI C OUaraMu pa3HbIX
sHeprui ajist JKOHrapCcKou 30HBbI.
VYka3zaHHBIN KOMIUIEKC UCCIIEIOBAHMM 110 OIICHKE MPEACTABUTEIIHHOCTH CIA0BIX

3EMJIETPSACEHUM TIPOBEJCH Ui OCHOBHBIX CEMCMOAKTHUBHBIX 30H pAacCMaTpHUBaEMOM
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TCPPUTOPUMN. Hx pe3yJIbTaThl, C YYCTOM IAdHHBIX PAHCC ITOJYUYCHHBLIX 110 CHUJIbHBIM

3eMIIeTpsiceHUsM [25], mpuBeaeHbI B Tabnwmie 2.1.

Ta6muma 2.1 - OueHka npeacTaBUTEILHOCTH 3eMileTpsiceHuit ¢ K>Kj 111 OCHOBHBIX

ceiicMOakTUBHBIX 30H TeppuTopun JKonrap-Cesepo-Tsaup-11lanbcKOro pernona

Ne | HaummenoBaHue 30H Hauano BpeMeHu npeAcTaBUTENbHON PErucTpanuu
3eMJIETPSICEHUI
K>T7 IK>8 K>9 K>=10K>11K>12 |K>13 |K>14 |K=15
1 DKonrap-Cesepo-Tsanp- | 2000 | 1961 [19511951|1951(1926-30[1916-20{1891-95| 1865-70
[[TanbCcKas
2 Bawmiicko-Kynreiickas 1976 | 1951 | 1951 |1951|1951(1931-35/1926-30(1911-15| 1876-80
3 |bopo-XopuHcKas 2003 | 1961 |1951|1951|1951(1941-45/1936-40/1901-05 -
4 HOxnollpubanxamckas | 2003 | 1951 |1951 1951|1946(1941-45/1936-40/1901-05 -
5 DKonrapckas 2004 | 1961 |1951|1951|1951(1941-45/1936-40{1901-05 -
6 [CeBepo-Konrapckass | 2000 | 1989 |1959 (1954|1953 - - - -
7 |Capkanjickas 2000 | 1989 |1964 (1952|1951 - - - -

Ha pucynke 2.3 npuBeIeHbI CXEMbI SMIIMPUYECKUX TOJIEN MPEACTABUTEIBHON
pErucTpanuy 3eMJIETPSICEHUM pa3HbIX 3HEPruyecKkux KiaccoB (Kpin), TOCTPOCHHbBIE
pacyeTHbIM crnocoOom Ha mepuon Bpemenu 1985 r., 1993 1. u 2021 r. OT™meuaercs
HEKOTOPOE YMEHBIIIEHHE 00JIacTel MPEeICTABUTEIILHON PETUCTPAIIH 3eMIICTPSCEHUN
¢ Kmin= 6 - 7 co BpeMeHeM. YCTaHOBJICHO, YTO MHUHHUMAJIbHBIA MPEACTABUTEIHHBIN
YpOBEHB dHEpruu 3emieTpsicenuid (K=5,5) nocturuyt BOau3u r. AnMarsl. Heckonbko
OompIIIe 00J1aCTh MPECTABUTENLHON pEerucTpanuu 3emierpsicenuit ¢ K>6.0, kotopas
OXBaTbIBA€T LEHTpaJibHble YacTh xpeOroB 3ainuiickoro u KyHreit Amnaray.
3emuerpscenus ¢ K>6.5 npencTaBUTENbHO PETUCTPUPYIOTCA MPAKTUYECKH HA BCEM
MPOTSDKCHUU YIIOMSHYTHIX XpeOToB.  3emuierpsiceHusi ¢ K=7 0e3 MpomycKoB
perucTpupyroTcs u oopabdaTsiBatoTcs B mipejenax Oosblieit vactu CeBepHoro TsHb-
[Tanst u tora XXonrapum, a ¢ K=8 — mpakTUYECKH B Mpejenax BCEro Iro-BOCTOKa

Kazaxcrana.
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Pucynok 2.3 - Cxembl SMOMPHUYECKUX MOJIEH MPEACTABUTEIBLHON perucTpanuu
3eMJICTPSICEHHMI pa3HBIX SHEprudYeckux kimaccos (Kmin):1 - va 1986 r. mo
panuycam MpeacTaBUTENbHON peructpanuu; 2 - 4 — no pacdeTHOMY coco0y Ha

1986 1. (2), Ha 1993 1. (3), Ha 2021 1. (4).

2.3 UcTopusi METOI0B OLIEHKH CelCMUYeCKOii 0MACHOCTH

OreHka celiCMUYEeCKON OTTACHOCTH BKJIIOYACT B ¢e0s BBIJICIICHUE PErMOHAIBHBIX
CEHUCMOTEHEPUPYIONINX 30H, OMPEICIICHHE MAaKCUMAIbHO BO3MOXXHOM MAarHUTYIbI
3emierpsicenuss  (Mmax),  BBIOENIEHME  MPOCTPAHCTBEHHO  —  BPEMEHHBIX
3aKOHOMEPHOCTEN B BO3HMKHOBEHUU 3EMJIETPSICCHUN B BBIJCIICHHBIX 30HAX, a TaKKe
OLICHKY BO3MOYHBIX 3/1€Ch CEICMUYECKUX BO3ACHCTBUNA. ITHCTpYMEHTOM NJisl PEIICHUS
ATOM 3ajaud SIBISIETCST METOJ CEMCMUYECKOro pailloHnpoBaHusi. B mutepatype
o0cyxaroTes JBa MoaxoAa K MPOBEICHUI0 CEMCMHUECKOTO pailOHUPOBAHUS, TIEPBBIM -
JIETEPMUHUCTCKUNA ¥ BTOPOM - BEPOSTHOCTHBIN. B mmepBom, ocHOBHOM mHbOopMaliiei Ha
KapTe  CEHCMUYECKOr0  pallOHUPOBAHUSI  SBISIIOTCA  KOHTYPHl  BBIIEJIEHHBIX

CeﬁCMOFeHepI/IPYIOH_[PIX 30H, a TaKiKC€ HW30JIMHHUH MAaKCHUMaJIbHOH HMHTEHCUBHOCTHU
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COTPSICEHU, KOTOpbIE MPEACTABISAIOTCS B Oamiax (M) WIM B KOJIMYECTBEHHBIX
XapaKTEPUCTUKAX CEHCMUYECKUX KOJICOaHUM, KOTOPbIC MPEJACTABIIAIOTCS C YYETOM HX
cpeaHel moBTopsieMocTH [2]. Bropoil moaxom cBA3aH ¢ pacueToM HW30JIMHUM,
pa3neIBIIOMNX 30HBI MAaKCUMAJIBHOM WMHTEHCUBHOCTH coTpsiceHnid 10, uit KOTOphIX
BEPOATHOCTH NpEBbIlIeHU Pl B KOHKpETHBIN 3aJaHHBIA MHTEPBAJ BPEMEHH MEHBIIE
ONpeAesieHHOro mnopora. Takue W30JMHUM pPa3rPaHUYMBAIOT OTIEIBHBIE 30HBI, B
npesenax KoTopelx B Ommxkaiimue S50 et gomyckaercs ¢ BepostHocThio 0,1; 0,5; 0,1;
BO3MO>KHOCTh TPEBBIIIECHUSI MaKCUMAIbHBIX AMIUIATYJI WHTEHCUBHOCTU COTPSICEHUH,
yKa3aHHBIX Ha KapTe (B MHTEpBAJIC 6-9 0aIOB), WM B YCKOPEHUSIX, WA B CKOPOCTSIX
KOJI€0aHUM TPYHTa COOTBETCTBYIOIEH KaTEropuu. ITO MOXKHO paccMaTpuBarh Kak
KapTUPOBAHUE MOBTOPSIEMOCTU MAKCUMAIIBHBIX COTPSICEHUM, BO3HUKAOIMX | pa3 B
500; 1000; 5000 et [23, 31, 38, 39, 40].

B Ka3zaxcrane nepBble  MCCIEAOBAHUS IO BEPOSITHOCTHO OLEHKE CEMCMHYECKHX
BO3JICHCTBUI MPOBEACHBI s pakioHa r. Anmatel [13, 41, 42]. Ilocie 3toro ObLIO
COCTaBJICHO HECKOJIbKO BApUAHTOB KapT OIICHKM CEWCMHUYECKOM OMACHOCTH Ha
BepoaTHOCTHOUM ocHOoBe (BOCO) mns Tepputopum KazaxcraHa wind OTIENBHBIX €€
4yacTei, OCHOBAaHHBIX HA PA3JIMYHBIX HAYYHO-METOJUYECKMX M TEXHOJIOTHYECKHX
npuanunax [23, 31, 38, 39, 40, 43, 44]. B nepBoM BapuaHTe, KapTa BEPOSTHOCTHOTO
CEHCMHUYECKOT0 PAalOHUPOBAHUS OCHOBAaHA HA CEUCMUYECKOW COTPSCAEMOCTH, 3TO
MO3BOJIICT BBITIOJIHUTH BEPOSITHOCTHBIC OIEHKM HMHTEHCUBHOCTH COTPSICEHHM B
3a7aHHOM MecTe. CBsi3b MEXIy CeHCMHUEcKoi coTpsicaeMocThio (B) u celicMuyeckum

puckoMm (Pg) umeer Bug (2. 3. 2) [38] ;
Po=t/T=tB, t<<T, (2.3.2)
3necs T=I/B — nepro/ MOBTOpEHHs OMPEICTCHHBIX COTPsICEHHH, T — BpeMst (CpoK
CITY>KOBI COOPY>KEHUS).

B stom BapHaHTC, BEPOATHAA ONCHKA MHTCHCHUBHOCTHU BBIINMOJHACTCA Ha OCHOBE

KapT CpEOHUX I[EPUOJIOB MOBTOPEHUS COTPSACEHUHM C HEKOTOPOM 3aJaHHOMU
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WHTEHCUBHOCTHIO |i>6, 7, 8, 9 GamioB, pacCUMTaHHBIX AJII TEPPUTOPUU IOTa U IOTO-
BOcTOKa Tepputoprnn Kazaxcrana [11, 12, 45, 46].

B pabGorax [44, 47, 48] npeacTaBieH BTOpOW BapUaHT KapThl BEPOATHOCTHOTO
ceficMuueckoro paioHupoBanusi aius Tepputopun TsHb-lllans, kotopbrii Obul
pa3paboTaH COBMECTHO C KHTAHCKMMM YYEHBIMH B paMKax JOroBopa O Hay4yHO-
TEXHUYECKOM COTpyAHMYecTBe. B 93Toi paboTre 3a OCHOBY Oblla MpUHSATA
METO/OJIOTUsA,  pa3paboTaHHass AMEPUKAHCKHUMHM  CEHCMOJIOraMHu, a  3aTeM
WCIIOJIb30BaHHAsA IIPU COCTABJICHUU KApPThl CEMCMHUYECKOTO PANOHHPOBAHUS MJIS
tepputopun Kutas. B 310l MeTO1010TMH TTPOU3BOJIUTCS BBIICJICHHE MOTEHIIMATBHO
BO3MOXXHBIX OYaroBbIX 30H C OMNPEICIICHHEM XapaKTEPUCTUK UX CEUCMUYHOCTH, a
TaKX€ B YCTAHOBJICHUM 3aKOHOMEPHOCTEW 3aTyXaHHUsl CEHCMUYECKUX BO3JACHCTBUHN U
MPOBEJICHUU BEPOSITHOCTHOM OILIEHKH CEeMCMUYECKoro pucka. B kauectBe
MOTEHIUAIBHO BO3MOKHBIX 04aroB UCIOJIb3YIOTCSI CEHCMOTE€HEPUPYIOIIUE 30HBI.

B kauecTBe TpeTbero BapuaHTa KapThl BEPOSITHOCTHOTO CEHCMHUYECKOTO
palloHMpOBaHUsA uUcCHONb3ytoTcs (parmeHnTel kapt OCP-97 nmna  Tteppuropuu
Cesepnoit EBpazuu, kotopsie ObUIM cO37aHbI 10 pykoBoacTBoM B. M. YiomoBa B
Wucruryre ¢pusuku 3emum PAH. Jlns cocraBienus atoro komiuiekra kapt (OCP-97)
Obl1a pa3paboTaHa TMPUHIMITHAIBHO HOBas METOOJIOTUYECKAass M TEXHOJIOTHYecKas
OCHOBAa C YYE€TOM TIOCIEIHUX HAyUYHBIX JOCTHKEHHUW B 00JIaCTU CEHCMUYECKOTO
pailionupoBaHusi. B 3ToM BapuaHTe, KapThl COTPSCAEMOCTH ObUIM PACCUMTAHbBI IO
MOJIEIBHOMY CEMCMOJIOTMYECKOMY KaTajory, KOTOphIi ObuT co3fian Ha ocHoBe JIJID -
Mozenu 30H BO3, mpu 3TOM mNOpOBOAMIICA Y4YE€T 3aTyXaHWsl HWHTEHCHUBHOCTH
coTpsiceHuit ¢ paccrossauem [31, 40, 49].

ITo 3TOM )K€ METOJIMKE COCTaBJIEHBI KapThl BEPOSITHOCTHOTO CEUCMHYECKOTO
palloHUpOBaHUS TeppUTOPUN AKTIOOMHCKOM M Manrsictayckoi obmnactu [90, 51], a
s cozmanns kapt BOCO Anmarunckoir m Bocrouno-Kazaxcranckoi oOmacrei
MpUMEHSIaCh METOJIMKA, KOTOopasi pa3BuTa B pabotax [23, 43, 52]. [eranpHoe ee
onucanue npuBoautcs B [12]. Ilns storo Bapuanta BOCO ucnosib30BaH KOMITIEKC
nporpammubeix  cpeacte SRISK 97 R (1997), aganTupoBaHHBIA IS

cericMoTekToHnYecknx ycnoBuid FOra m FOro-Bocroka Kazaxcrana. Ha stux xe
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METOJIMYECKUX W TEXHOJIOTHUYECKUX TIPUHITUIIAX OCHOBAHBI BEPOSITHOCTHBIE KapThl OOIIIETO
CeiCMMYECKOro 30HMpoBaHMs it Tepputoprn Kazaxcrana [19, 53] u ceiicmuueckoe
MHUKpO30HHUpOBaHWe Topoaa Ammarel [15, 16, 54], paspaboranHoe B WMHcTHTyTE
cericmonornu PK ¢ ncnonezoBanuem EBporneiickux cranaaptoB. Kapret BOCO co3nansl
JUIA TIepUoJIOB moBTOpsieMoctd 475 u 2475 ner, kak B Oaiax MakKpOCEHCMHYECKON
WHTCHCHBHOCTH, TaK M B IIMKOBBIX YCKOPCHUSX rpyHTa [21, 55]

B nacrosieM ucciieoBaHuy, OLEHKA CEMCMHUYECKOM OMACHOCTU ITPOBOJAUTCS O
meroauke Kopherna [52], peanm3oBanHOi B mporpaMmHoM obOecreueHnn OpenQuake
[56]. DTambl MOATOTOBKM BXOJMHBIX JIAHHBIX W BBITOJHEHHS BEPOSTHOCTHOTO aHAIM3a
CEICMMYECKOW ONACHOCTH BBIIOJIHEHBI B COOTBETCTBUU C «PyKoeoocmeom Oiis
cemunapa no  npospammmomy  obecnewenuro — «oOpenquakey  ons
Llenmpanvnoti Azuuy [57]. BbInonHeHNe aHaM3a B BEPOSTHOCTHON TIOCTAHOBKE U
JUIS KOJIMYECTBEHHBIX TMapaMeTpoB sIBJIsSETCS HOBBIM sl KazaxcraHa HampaBiieHHEM H,
CIIEIOBATENBHO, MIPOIOJDKAET Pa3BUBATHCA Y METOAWYECKHA COBEPILIEHCTBOBATHCS C YUETOM
MHPOBBIX JOCTW)KCHHH, pealm3oBaHHBIX B mporpamme Open Quake Engine [56] -
OTKPBITOM TPOTPAMMHOM OOECTICYEHHH JJIsl pacdeTa CeHCMUYECKON OMacHOCTU U PHUCKA.
Takum 00pa3oM, B HACTOAIIEE BPEMsI CYILIECTBYIOT pazivuHble BapuaHThl kapT BOCO
Tepputopun Kazaxcrana. CpaBHeHHE WX MEXITy cOOOI IMOKa3bIBAET, HECMOTPS Ha TO, YTO
TEPPUTOPUH BBICOKO HHTEHCHBHOCTH COTPSICEHUI TECHO MPUYPOUEHBI K OTHUM H TEM K€
30HaM, MEXy HUMHU HE HaOII0JaeTcs OJHO3HAYHOrO cOOTBETCTBUS. O HEOOXOIUMOCTU
nposenennst HP no cozpanuto neransabix kapt BOCO Tepputopuii. Huxke npuBoasTes
Metoguka M pesynbratel BOCO JKoHrap-banxaimickoro pervoHa, BBIIOJIHEHHAs 110

COBPEMEHHOW METOJTMKE, TpUBEICHHOM B iporpamMme OpenQuake Engine.

2.4 TIporpammubie cpenctea (OpenQuake Engine) nyis BeposiTHOCTHOIA

OLIEHKH CeMCMHUYECKOM ONMACHOCTH

Open Quake mpoekt [56], Bkmrouaer B cebs MmporpamMMHOE OOECIICUCHHE,
METONOJOTHI0O  cOopa  JaHHBIX, KOHTaKThl  HCCIEAOBATCIIBCKUX TPy,

CTaTUCTUYCCKHC OAHHBIC ACCOOMHPOBAHHBIC C CEHICMHUYHOCTBIO OTACJIBHBIX
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PETMOHOB, CTpaH, BHUJOB YEJIOBEUYECKOM JEATENbHOCTH, IOJBEPKEHHBIX PHUCKY
3eMJICTPACEHUH, a Takke Jpyrux (HakToOpoB MPHUPOJHOTO M AHTPOIIOTCHHOTO
Xapakrepa.

Marepuanbl COpaBOYHOTO XapakTepa AOCTYNHBIE CO CTapTOBOM CTpPaHHULIbI
npoekrta https://platform.openquake.org/explore/, BkirouaroT B ceOst ri1o0agbHBIC
KaTaJoru COBpeMEHHBIX 3emiieTpsicenuit 3a 1900-2009 rr., ucropuyeckue AaHHBIE 11O
cobprtusiM 1000-1903 rT., ¢ BO3MOXKHOCTBIO O€CIIIIATHON 3arpy3KH JUIsl TadbHEHIIero
WCIIOJB30BaHUsA, a TAaKXE JaHHbIE [0 AaKTUBHBIM pa3jioMaM, pe3yJbTaTam
KOMIBIOTEPHOT'O MOJICIMPOBAHUS 1O aKTUBHBIM 00JIacTsIM jAedopmalinii, 1 OleHKaM
pPUCKa pa3pyLIUTENbHBIX 3€MJIETPSICEHUN MPUMEHUTEIBHO KO BCEMY MHPY U €ro
OTJICJBHBIM 00JIACTSIM.

MHOro4HCIICHHBIE TMPOrPAMMHBIE TPOAYKTHI JjIsi 0OpaOOTKH  JTaHHBIX,
KiaccuukanuyM — 3MaHUM W CTPOCHUN, aBTOMATUYECKOW  KaTaJoru3aluu
MOJIb30BATENILCKOM 0a3bl JTAHHBIX 3€MIIETPSICEHUN, (OpMATUPOBAHUS W TIEepeaadu
naHHelx B Buae QGIS cimoeB ®W  Ap. JOCTYNHBI JUIS  3arpy3KHM ¢ cairta
https://www.globalqguakemodel.org/openquake.

Cpenu 3THX MpOrpaMMHBIX MPOAYKTOB, 0CO00€ MECTO 3aHMMAET OeCIIaTHBIN
MPOTPAMMHBIM TPOIYKT C OTKPBITBIM KOJOM [isi paspabotunkoB OpenQuake's
Engine for Seismic Hazard and Risk Analysis — Habop MHCTpYMEHTOB Jis aHAIU3a
CEICMMYHOCTH ¥ CBS3aHHBIX C HeW puckoB [56]. [Ipoaykt noctymen mis
OTICPAIIMOHHBIX cHCcTeM, BKIItoUas Linux, macOS, u Windows.

JIBa ocHoBHBIX Moxayias Hazard (Omenka omacHoctn) u Risk  (Puckwm)
NpeUIaraloT peaim3aliio MOJCIMPOBAHUS Ha s3bIKE MporpammupoBanus Python
cpeactB aus PSHA (Probabilistic Seismic Hazard Analysis — BepostHocTHOTrO
Anammza Yrpo3 3emnerpsicenusi) u OpenQuake risk library (buGnuorexu s
MOJIETUPOBAHUSI PUCKOB M COMYTCTBYIOUIUX MOTEPh OT UX PEaTU3alINN).

Kax menoe, mpoekT Taxkke IpencTaBiseT u3 ceds miatdopmy, MPU3BAHHYIO
O00BEAMHUTH PA3HOMIAHOBYIO HH(OPMAIMIO 110 BCEM OCHOBHBIM pPUCKaM, a HE TOJIbKO
3eMJIETPSICEHUSAM, OT  HUCCIEAOBATEIbCKUX  TPYII, I[PABUTEIbCTBEHHBIX U

KOMMCPUYCCKHX opraHmauHﬁ M BCCX APYIHX 3aMHTCPCCOBAHHLBIX JIMII.
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2.5 CelicMOJIOTMYECKAS TAPAMETPU3ALMS 0YATOBbIX 30H /IJISl pelleHUus

32/1a4M MO OLleHKEe CeHCMMYECKOI OMMACHOCTH

Celicmonornueckasi napamMerpusalys o4aroBbiX (TUIOIIAJHBIX, JTUHEWHBIX) 30H
OCYILIECTBIIIETCS. HA OCHOBE KaTajora 3emuerpsceHuil. Kak moka3zaHo B pazaene 2
ceiicMuyeckast onacHoCTh JKoHrap-baixamckoro pernoHa Onpenensercs He TOJBbKO
YPOBHEM CEWCMHUYECKON aKTUBHOCTHM C€aMoOro peruoHa, Ho u — CeBepo-TsHb-
[[Tanbckoro, bopo-XOpHHCKOrO M IPYruxX YAAJIECHHBIX CEHCMOAKTUBHBIX 30H TSHB-
[Mlanss u Aurag. IlostoMy HamMu i1 JQIBHEWIIUX MCCIEAOBAHUN MCIOJIB30BAaH
«IIpencraBUTENbHBIA KATAJIOr 3€MJICTPSCEHMI», BBITYIICHHbIN, B Hadane 2022 r. B
pamkax mnpoekta «OreHKa ceiicMuueckol omacHoctd B lleHTpanbHOM A3um»
CASHA-BU [58]. B karanore OTCYTCTBYIOT 3€MJICTPSICEHHUS C MarHUTYJaMHU HHKE
MUHUMAJIBHO TMPEJICTABUTEIHHOM. Takum o6pazom, i1 BOCO Konrap-
banxamckoro pervoHa NOATOTOBJIEH KaTajoOl, BKJIIOYAIOLIMM 3EMIIETPSACEHUS B

rpaHuiax pernora u ero 300-kumomMeTpoBoit OyhepHoit 30HbI (M. puc. 2.4).
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Pucynok 2.4 - Kapra snuiieHTpoB 3emiietrpsicennid JKonrap-banxamnickoro pernona u

ero 0ydepHo#i 30HBI.
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OtrMeTuM, 4YTO IS OIICHKM CEHCMHUYECKOM OIIaCHOCTH B  Oaiiax
makpocericMuyeckor mkansl MSK-64 (K) HeoOXomuM Karajor 3eMIICTpsICCHUM,
BEeJIMYMHA KOTOPBIX KiaccuduimpoBana no maruutryiae Ms. Omnako, B kaTanorax
3eMIICTpSICEHUN TeppuTOprH [leHTpabHOa3UaTCKIX PECITYOIMK BEIMUMHA 3eMIICTPSICCHUI
(ocoOeHHO CabbIX) OlICHMBACTCS 10 3HepreTHueckor mkane (mo Payruan) K=IgE (E -
SHEprus 3emiieTpsiceHust B JIk).

[MToaromy mepexon or K wm ot apyrux cucteMm mkan (mb, MPVA, Mw) k Ms

OCYILICCTBJIEH 110 COOTHOIICHUSIM (2. 5. 3).

Ms=0.47K-1.15

Ms=1.34mb-1.89 (2.5.3)
Ms=1.14MPVA-1.45

Ms=1.37Mw-2.28

Ha pucynke 2.5 moka3zaHa 3aBHCUMOCTb MarHuTylbl 3apE€TrMCTPUPOBAHHBIX
3EMJIETPSICEHUN OT BpeMEHHU. BUJIHO, YTO KOJIMYECTBO UCTOPUUECKUX
3eMJIETPSICEHUM, a TaKKe COOBITUH, 3apuKcupoBaHHbIX ¢ 1951 1., yBenuuuBaercs co
BPEMEHEM, YTO CBS3aHO C OTKPBITHEM HOBBIX CECMUYECKUX CTAHIIUM.

[TockonbKy BO3MOXHOCTH OOHapy>KEHHUS 3E€MJICTPSICEHUH MEHSIOTCS CO
BPEMEHEM, MYTEM CTAaTUCTUYECKOTO aHaJM3a KaTajllora BEChb NMEpPHOJl HaOI0JIeHUN
ObLI pa3fesieH Ha 4YeThlpe BPEMEHHBIX OTpe3Ka, B Mpeaenax KOTOPBIX IUana3oH
MAarHuTyJl 3aperuCTPUPOBAHHBIX 3EMIICTPACEHUM NPUMEPHO MOCTOsIHEH. Kakabii
OTPE30K BPEMEHHM XapaKTEPU3yeTCs CBOMM MHHUMAJbHBIM YpPOBHEM MAarHUTY/I,
HauMHasg C KOTOPOTO 3€MIIETPSICEHHsI PETUCTPUPYIOTCS 0€3 MpomycKa, T. € KaTajor

ABJIACTCA ITOJIHBIM MJIN ITPCACTABUTCIbHBIM.
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Pucynox 2.5 - Bpemennsie nepuosl (pa3aeneHbl JIMHASIMH) C Pa3HBIMU
MHUHUMAaJIbHBIMU 3HaUeHUsIMU MS it tepputopun JKonrap-banxaiickoro peruona u

OyepHOIi 30HBI.
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JIns OKOHYATENIbHOW OIIEHKH 3HaueHusi Mmp s kaxIoro mepuojaa BpeMEHU

CoCTaBJICHBI TpaUKH MTOBTOPSAEMOCTH 3eMiieTpsicennid mo Ms (cMm. puc. 2.6).

Gutenberg-Richter relation (1902-1950) Gutenberg-Richter relation (1951-1965)
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Pucynok 2. 6 - I'padyikul MOBTOPSEMOCTH 3eMIIETPSICEHUH [T YeTepex MEPUOJIOB BPEMEHH.

Hamnydmas anmpokcumarusi  HaOMIOJEHHBIX — JIAHHBIX —NPSIMON  JIMHHUEH
MOJIy4eHa IO METOJy HAaWMEHBINIUX KBaapaToB. lMcmoyib3oBaHWE I 3TOH IEIH
METO/Ia MaKCUMAJILHOTO TPABAOMOA00US a0 XyAmuid pe3ynbTaT. [loaydeHHbie u3
JAHHBIX pUCYHKa 2.6 3HadueHuss Mmp 3a pasiaudHble MEepUOabl BPEMEHH JaHbl B
Tabaure 2.2.

Tabnuna 2.2 - 3nauenus Mnp 3a pa3Hbie IEpUOJIbI BpeMEHU

ITepuon BpeMeHu Msrp
1902-1950 Ms>5.1
1951-1965 Ms>3.8
1966-2002 Ms>3.3
2003-2017 Ms>3.2

Ha pucynke 2.7 npuBenaeH CBOAHBIA (€QuHBIN) TrpaduK TMOBTOPSIEMOCTH
3emiieTpsiceHni  (3aBucMMOCTh ['yreHOepra-Puxrtepa), KOTOpBIM TOJNy4eH MyTeM
COBMECTHOTO HCIIOJIb30BaHUs TpaUKOB TMOBTOPSIEMOCTH 3a 4YEThIPE OTPE3KOB

BpeMeHu. ['paduk cocTaBiieH MO COCO0y CYMMHPOBAHHS, B KOTOPOM KOJHUYECTBO
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3emyeTpaceHnid N I KaXAOM MarHuTyAbl PACCUUTBHIBACTCSA ISl BCEX MArHUTYI,
Ha4YMHas OT HEKOTOPOTO 33JaHHOTO 3HAYCHHSI M B OOJIBIIIYIO CTOPOHY.

Jlanuble pucyHKa 2.7 TMOKa3bIBAIOT, YTO HAOIIOAAETCS XOpollasl JUHEHas
CBSI3b MEXJIy MS M KyMyJSITUBHOM TOJOBOM YacTOTOM 3€MIIETPSICEHUM, KaK IO
METO/y HAUMEHBIIIUX KBAJPaTOB, TaK U 10 METO1y MAaKCUMAJIbHOTO MPaBI0O00uUs.

Gutenberg-Richter relation (1902-2017)

Least squares (b-value = 0.885)
—— Maximum likelihood (b-value = 0.853)

logig(cumulative annual rate)
o

2 3 4 5 6 7 8
Magnitude (Ms)

Pucynok 2.7 - 3aBucumocts ['yTTeHOepra-PrxTepa mist peacTaBUTENIEHOTO Karajiora.

3HaueHWe Yyria HakiIoHa rpaduka mnoBTopsiemMoctd (KodhduiIreHT B
cooTHolieHun ['yrenOGepra-Puxrtepa) OMM3KO K €IUHMIE, YTO COOTBETCTBYET
TUIOUYHBIM ~ 3HAYEHUSM OTOro mapamerpa. Takum o00pa3oM, MOJyYEHHBIN
MPEICTABUTENbHBIN (MOJHBIN) KAaTaJIOT 3€MIIETPSACEHUA MOXHO HCIOJIb30BaTh IS

pacueta BOCO paccMmaTtpuBaeMoro peruoHa B 0auiax MakpOCEMCMHYECKOW IIKabl

MSK-64 (K).

2.6 XapaKkTepuCTHKHM CeiicCMOTeHePUPYIOIIUX 30H IJIsl pellleHusl 3a1a4M 10

OLIEeHKe CeCMHUYEeCKOM ONaCHOCTH

[Tpu pacuere BOCO nHeoOxommMo nMeTh WHGOPMALUIO O CEHCMUYECKHX
HMCTOYHMKAX — IUIOMIAJIHBIX W JIMHEWHBIX [57]. Jlng momydeHust uH(oOpMaImu o

HAOUWAOHBIX UCMOYHUKAX VCTIONB3YETCS KaTajlor 3eMIIETPSCEHHI, U3 KOTOPOrO BRIOUPAIOT
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MaKCUMaJIbHYIO HaOJIOICHHYIO MarHUTYly 3€MJIETPSICEHHS, POM3OILE/IIEr0 Ha JaHHOM
TeppuTopun. OTHAKO, HA KOHTUHEHTAJIBHBIX TEPPUTOPUSX CHIIbHBIE 3EMJIETPSCEHUS MOTYT
MPOUCXOJTUTH C MEPUOAMIHOCTBIO JI0 THICSYM JIET [59] U B TaHHOE BpeMsl B KaTaJlore Takue
3eMJIETPSICEHHST MOTYT OTCYTCTBOBaTh. OJHAaKo, B HACTOSILEE BpeMs HaxXOISTCS B
MOJIb30BAHUM KapThl CEMCMOIEHEPHUPYIOIIMX 30H PAa3IMYHbIX TEPPUTOPHNA, KOTOpBIC
pa3palaThIBalOTCSI MO  BCEMY  KOMIUIEKCY  TEKTOHMYECKHX,  T€O(M3UYECKUX,
CEHCMOJIOTMUECKUX KPUTEPHEB, M JaHHBIX ACHIM(PPUPOBAHUS KOCMOCHUMKOB. [loaTomy,
JUISL PETMOHOB CO CJ1a00i Ha CErOAHSIIHUM JIEHb CEHCMUYHOCTBIO, HCIIOIb30BATIMCH KapThl
CEHCMOT€HEPHUPYIOIINX 30H JUTS TOMy4YeHHs MH(POpMAIK O CEUCMUYECKUX MCTOYHMKAX.
Hwxke npuBenena takas kapta [17, 18, 60] mis Tepputoprn AJIMaTHHCKOW 001aCTH JTAaHO
kpartkoe onucanue FOxHo-YKoHrapckoid 1 BOpOTanMHCKOW CEMCMOTEHEPUPYIOLIUX 30H,
KOTOpbIE pacnoiaratorcs B rpenenax JKonrapuu (cM. puc. 2.8).

Ceticmorenepupytoiias 30Ha (FOxxuno-XKonrapckas) nmpuypoueHa K riryOMHHOMY
TEKTOHUYECKOMY pasziomy, pazaerstoniemy IOxno - u LlentpansHo-KoHrapckuii
reojoruyeckue Osoku. 30Ha umeeT npoTsbkeHHocTh w3 KHP Ha ceBepo-3aman, u
YXOIUT II0JT KAWHO30MCKUE OTJIOKEHHUS B HOxnO-ITpubanxarickoi BITaJIMHE,
pacujieHssicb MpU 3TOM MOINEPEUHbIMH pa3jioMaMd. B 3TOM ke HampaBlieHUU
HAOJII0/IAETCSl YMEHBIIIEHHE MOIIHOCTA 3eMHOM KOpbI 0T 50 10 44 KM, U YMEHBIIICHHUE
MOIIIHOCTA AKTHUBHOM MAaHTHH; MPOCTHUPAHHUE IECTPYKTHBHOM 30HBI COBNAJAET C
MPOCTUPAHKUEM 30HBI TPAJTUEHTOB MOIIIHOCTH aKTUBHOM MaHTHH.

Ha otnenbHbIX OTpe3Kax pazioMa UMEET MECTO pa3Hasi aMILIMTY1a IEPEMEILICHUS
AIUTEPLIUHCKOMN JIEHYTallMOHHOW MOBEPXHOCTU. B 11€J10M OHa yMEHBIAETCS C BOCTOKA
Ha CEBEpO-3amaj U UMeeT 3Ha4eHUsI OT 2 KM (B Mpeesiax MPUNoIHAThIX 0J10k0B) 10 0,8-
0,5 kM (o pHIXJIBIME OTIOXEeHHUsIMA B paiioHe HOxno-IIpubanxarickoit BraguHbI)
[61]. Cymmapnas MH/I Taxke u3MeHseTCs B CEBEpO-3allaHOM HampasiieHUU. Ecnu
BOJM3U [1aHhMITOBCKOM BITauHbBI €€ 3HAUYCHUS HE TIPEBBINIAIOT 3 KM M Ha TAKOM YPOBHE
ocratorcs Ha Tepputopun KHP, To o npoctrpanuio B ceBepo-3amafHOM HAPABICHUU
BermmunHa MHJI GpicTpo nocturaer 4-5 kM.

Bnons FOxHo-)KoHrapckoi 30HbI pa3ioMOB OTMEUEHBI 3eMiieTpsicenus 14-15

sHepreTuyeckoro kiacca (M=5,9-6,5) o 1aHHBIM UHCTPYMEHTAJIBLHBIX HAOI0ICHU
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Pucynok 2.8 - Kapra celicMorenepupytonx 30H XKonrap-Cesepo-TsHb-111anbckoro

pETHoHa.

(c 1951 roma), omHako, MO CpPaBHEHUIO C AJIMATUHCKOM 30HOM, MOTEHIIMAIbHbBIC
BO3MOKHOCTH STOW 30HBI OUYEBUJHO MOTYT OBITh 3HAYUTENHLHO OoJjbiIe. B momin3y
TaKOW BO3MOXKHOCTH TOBOPSAT WHTCHCHUBHBIC IBW)KCHHUS HOBEUIIIETO dTara, KOTOPHIC
BBIPAKAIOTCA B HAJBUTOBBIX MEPEMEICHHUAX BJIOJb pa3lioMa, U BCIEACTBHE 3TOTO B
00pa30BaHUU TPUPAIOMHBIX CKJIAJIOK B HEOTCHOBBIX OTJIOXKCHHSX, JedopMaruii u
Pa3phIBOB TOJIOIICHOBBIX Teppac [61, 69], a Taxxke ycranoBnenusie 3Hadenus MH/I. Ha
BocTouHOM ¢umanre FOkHO-YKOHTapcKoW 30HBI, MO BCEMY KOMIUIEKCY JJIaHHBIX,

MaKCUMaJIbHO BO3MOXKHAsi MarHUTY/1a 3eMJIETpsICEHUI oxunaercs B mpenenax 7,0-8,0,
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a K ceBepo-3amajy CHUXaeTcs cHadana 1o 6,5, a 3arem (B mpenenax HOxHo-
[Tpubanxamickoit Biaaunel) A0 6,0.

BboporanuHckas ceiicMoreHepupyroias 30Ha NpUypoueHa K COJIMKEHHBIM
pasinomam, ornesironuM  LleHTpanbHO-JKOHrapckuii ~ aHTUKIMHOPUUA  OT
boporanuHckoro cuHkiInHOpUA. [loyTM Ha BCEM NPOTSHKEHUM 30HBI BIOJb €€
KpPbUIbEB KOHCOJIMJIMPOBAHHBIM (YyHIAMEHT TPEACTaBIeH MO0 TIpPaHUTHBIMU
MacCUBaMH, JHOO KPUCTANIMYECKUMHU TMOpPOAAMU  Kall§JJOHCKOTO OCHOBAHMSI.
MortHocTh 3eMHOM KOpbl Oojiee 46 kM Ha ¢oHe yroimeHHoH (>10 kM) akTHUBHOMN
MaHTHH. Kak 371IeMEHT HEOTEKTOHUYECKOUN CTPYKTYphI ONKMChIBaeMas 30Ha CBsi3aHa CO
B30pOCO-HAJIBUTOM, OTPAaHUYUBAIOIIMM bBOpPTaTMHCKYI0 MEraTUKJIWHAIIb IOTO-
BOCTOYHON BEpPreHTHOCTH. ['€0(M3HMUYECKUMU METOJaMU OHa IPOCIEKUBACTCS 0
MOJOIIBbL. BennunHa NOJHSTHS 10 OPOT€HHOM MOBEPXHOCTH BBIPABHUBAHUS MTOYTH
Ha BCEM MNPOTSHKEHUU 30HBI NPEBBIMIACT 4 KM, a BEIMYMHA CMEIICHUS €€ IO
OTHOLLICHHIO K Haxonsueiics B npenenax KHP boporanuHckol BriaJuHe COCTaBIIAET
okosio 3 kM. Takum oGpazom, cymmapnass THJI bopoTtanuHckoi 30HbI JocTUTaeT 7
KM, YTO COOTBETCTBYET MporHozupyeMor wmarnutyae 8,0. B mnpenemax 30HBI

MPOUCHIEIINE 3eMIIeTpsICeHUs nMeroT M=6,5.
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I'JIABA 3. PE3YJBTATBI COBCTBEHHBIX UCCJIEJOBAHUI

3.1 I'e0/10r0-TEKTOHHYECKHE 0COOEHHOCTH PperuoHa

['e0s10r0-TeKTOHUYECKHE OCOOCHHOCTH  pPErHoHa  M3y4aluCh  MHOTUMH
U3BECTHBIMU  HcclenoBaTensiMiu  [62-73], rae  mpeacTaBieHbl  OCHOBHBIC
XapaKTepUCTUKH T'eOJIOTHH, reoMOp(OJIOTHH U HOBEHIEH TEKTOHHKU pEruoHa, M
IPUBEICHBI PETUOHAIBHBIE CXEMbI CTpaTUrpaduu, Kak MajaecoreH-HeOreHOBbIX, TaK U
YETBEPTUYHBIX OTIOXKEHHH, OXapaKTepU30BaHbl ATAIbl Pa3BUTHUS pelbeda peruoHa u
T.A1. MBI cTapanuch 0000IIUTE 3T AAHHBIE U IPUBJICYb UX JUJIS PEIICHHUS OCHOBHBIX

3aJla4 AUcCCCcpTalmu.

3.1.1 I'eoJioro-reorpajpuueckoe paiioHNpPOBaHHE PerHOHA

PaccmartpuBaemplii  pEerMOH OYE€Hb HEOJHOPOJIEH IO TEOJOTUYECKOMY
CTPOCHHIO. YUHTHIBAsI 3TU OCOOEHHOCTH, JUIsl yI0OCTBA ONMMCAHUS OH IMOJApa3/eIeH
Ha psAJ Teosioro-reorpadpuyeckux paiioHoB (cMm. puc. 3.1), TpaHHIBI KOTOPBIX

MPOBENICHBI JIMOO MO TEOCTPYKTYPHBIM MIPU3HAKAM, JTUOO 110 OPOTUPOTPAPUIECKUM.

Pucynok 3.1 - Cxema reosnoro-reorpauyeckoro paloHUpOBaHUs PErMOHA
u npuiieratoux repputopuit: |- Boctounoe Ilpubanxamsbe; |1- Anakonsckas
BraguHa; |- Capkannckas (Ceepo-Konrapckas Bnaauna); 1V- FOxHo-

[Tpubanxamickas Bnanuna; V- ly-Wnuiickue ropsr; VI- FOxnas XKourapus; VII-
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Cesepnas ’Konrapusi; Mainble BHyTpeHHHE BraauHbl; 1-TyHKypycckas; 2-
KonmakoBckas; 3- [TokarunoBckas; 4- Kanan-Apacanckas; 6- Tanaeikopranckas; 7-

Kyranunckas.

Bocmounoe Ipubanxawwe (1) oporpaduyuecku MpeACTaBICHO MPUIIOIHATHIM
MEHETUICHU3UPOBAHHBIM IIATO, OKAWMIIEHHBIM XOJMHUCTBIMH CKJIOHamMHu. C ceBepo-
BOCTOKA PaliOH OrPaHUYCH TriIaBHbIM JKOHrapckmm pasioMom, ¢ rora p.Jlemncel, a c
BOCTOKA — PACWICHEHHBIM YCTynoM rop YMeHtal u Apranatel. [IpencraBiieHsl B
OCHOBHOM MaJIC030MCKUMH PA3HOBO3PACTHBIMH OTJIOKEHUSIMH. OT KeMOPHICKUX J10
MEPMCKUX OTJIOKEHUN CUIIBHO JUCTOIMPOBAHHBIX.

Anaxonvckyro enaouny (11) ¢ roro-3amaga oOpamisitor xpeOThl CeBepHOTO
JKoHrapa, mo moAHOXBKO KOTOPOTO INPOXOAWT TINIaBHBIM JKOHTrapckui pasiom, ¢
BOCTOYHOM CTOPOHBI — OTpOTU XpebTa bapiblk, a ¢ ceBepo-3amagHON M ceBepa —
MMEIOT MECTO BBIXOJIbI MaJ€030MCKOr0 (PyHIaMeHTa Ha IOXKHBIX MPEATOPHBIX
paBHMHax xpeOT. TapOararaii. IlpencraBieHbl B OCHOBHOM KailHO30HMCKUMU
Pa3HOBO3PACTHBIMU  OTJIOKCHHSIMHU, TJIe MPeo0IafaloT HEIUTUPHUITUIPOBAHHBIC
OTJIOXKEHHMSI MAJIEOr€Ha U HUYKHETO HEOreHa.

Capkanockas (Cesepo Xoneapckas) enaouna (111) Ha rore u 10ro-BoCTOKE
okpyxeHa xpeOramu CeBepHedr JKoHrapuu, BO3BBIIIAIONIMMUCS YCTYIIAaMHU HaJl
paBHMHOM BAOJNb CapkKaHICKOTO M AJaraicKoro pasjoMOB; Ha 3alaje IpaHuna
IpoBeneHa 1o MyJaJuHCKOMY PasjioMy, IPOCTUPAOLIEMYCS O] KAMHO30MCKUMU
OTJIOKEHUSAMHU OT CEBEpO-3alaJHbIX OTPOTrOB rop Ymikapa Ao ycres p. Kaparan. Ha
ceBepe ee Trpanuuen ciayxkar p. Jlencel u ropel Apranatel. lIpencraBieHbl B
OCHOBHOM  MaJIe030MCKO-ME3030MCKUMU  PA3HOBO3PACTHBIMU  OTIOXKEHUAMHU. B
OCHOBHOM 3TO MHTPY3UBBI CHIIypa U METaMOP(PUUECKUE U OCATOYHbIC OTIOKECHUS
KapOOHOBOT'O BO3pacTa.

FOoicno-Ilpubanxawckas enaouna (V) Ha 3amame W ¢ ceBepa MPUMBIKACT K
o3epy banxaii, Ha 10ro-Boctoke M Ha BOCTOKe K ropam. lOro-zamaanbiM OGopTOM
CJIy’KaT BBIXOJbI Maneo30s1 BAOJIb nonororo ckiona Illy-banxamickoro Bomopaszaena

OT I0HOTo OKOHuYaHus 03. banxam no rop Kaswibek. IlpencraBieHbl B OCHOBHOM
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M€30-KaiiHO30MCKMMHU Pa3HOBO3PACTHBIMU OTJIOKEHHUSAMH MEJIOBBIX W MaJIEOTeH
YETBEPTUYHOI'O BO3PACTa.

LIy-Unuiickue eoper (V) Haxomutces Mexay FOxHo-IIpubanmxamickoi
BIIaIMHOW Ha ceBepe-BocToke M Illyiickon Ha roro-3amane. JKamaup-Halimanckas
30Ha pa3inoMoB otnenseT ux ot Xp. Kenawikrac. IlpencraBieHbl B OCHOBHOM
Najge030MCKUMU  PA3HOBO3PACTHBIMU  OTJIOKEHUSIMU.  37ech  IpeodiaiaioT
UHTPY3UBHBIE U 3(()y3UBHBIE OTIOKEHUS CUITypa U JIEBOHA.

FOxcnas JKoneapus (V1) Brmowaer xpeOThl AnThiHeMenb, KosHIbITay,
Manaiicapsl, Kynan6acel. Ha rore k Heil mpuMbIkaeT AJIMaTHHCKas, Ha FOr0-BOCTOKE
— JKapkenrtckas, Ha ceBepo-3anane — FOxHo-IIpubanxamickas Bnaaunel. Ha roro-
3anage rpanuna ¢ ly-Wnuiickum paiioHoM ycinoBHO npoBefeHa 1o p. Kyptel; Ha
CEBEpPO-BOCTOKE OHA mpoxoauT 1o FOxuo-Konrapckomy pasnomy. [IpencraBneHs! B
OCHOBHOM M€30-KallHO30MCKMMH Ppa3HOBO3PACTHBIMU OTJOXKEHHUAMH. 31ECh B
OTJIOKEHUSX TMajeoreHa M HeoreHa Cc(GOpPMHUPOBaH CUJIBHO pacUJICHEHHbIN
PO3UOHHBIN penbed (OemsieHn).

Cesepnas Koneapus (VI MpEeACTaBIICHA MHOT'OYHCIICHHBIMU
MPOCTUPAIOIIMMHUCS CYOIIMPOTHO XpeOTaMu, HanboJjiee KPYMHBIM H3 KOTOPBIX
apisercs JKonrapckuii Anaray. Ha 3amane ona rpannuunt ¢ FOxno-IIpubanxamickoi,
Ha ceBepe — ¢ CapkaHICKOM BIIAJUHAMH, a Ha CEBEPO-BOCTOKE C AJAKOIBCKOM.
[IpencraBinensl B OCHOBHOM MalIe030MCKO-ME3030MCKUMU  Pa3HOBO3PACTHBIMU
OTJO0XKeHUsIMU. OTJIOKEHUSIMH BEPXHEro IMajeo30 - HHTPY3UH, 3PQPy3UBHBIC

00pa3oBaHus U 0CAIOYHBIN KOMITJIEKC KAPOOHATHBIX MTOPO/I.

3.1.2 OcHOBHBIE YePTHI re0JI0r0-TEKTOHNYECKOT0 CTPOEHUs

PaccmarpuBaembiii JKonrap-banxamckuii pernoH Ha BOCTOKE NPEACTABIIEH
ropHo# nensto JKonrapckoro Anaray ¢ ceBepa, K KOTOpOM MPUMBIKAET AaKoJIbCKas
BlaJHa, a ¢ wora — Mnwmiickas Bmaguna. JXoHrap Amaray - 3TO TpagullMOHHOE
HazBanue CemupeueHckoro (XKerbicyckoro) Amartay. ['opHbie xpeOTbl Cemupeubs

MMEIOT JUIMHY C 3amnaja Ha BocToK 450 kM, mupuny - ot 50 10 90 kM. B nientpansHoi

43



YaCTH BEPUIMHBI XpeOTa JOCTUTAIOT BBICOTHI Oosiee 4500 M (HauBBICIIIAsl TOYKA - TTHK
CemenoBa-Tan-I1lanckoro, 4622 m). 3anaansie orporu Konrap Anaray oOpasyror
CEBEPHYIO U 3aMaJHyI0 IPaHUIlbl HALIMOHAIBLHOIO Mapka "ANThIH-OMEINb". DTO 4acTh
xpebta Kosuapitay, xpeder AnteiH-OMenb U XxpeoTel Maraii, Jlerepec u Illonax (c
BOCTOKA Ha 3amaji, ¢ MOCTENEHHBIM MOHWKEHUEM BBICOTHI). XpeOThl KosiHabiTay
(3459 m) u AntbiH-OMenb (2928 M) UMEIOT BBICOKOTOPHBIN TUT penbeda. XpeOTs
Maraii (2880 m), Jlerepec (2280 M) u [llonak (1785 m).

Bocrounas wacte peruona, (DKonrapckuit Amnaray), uMMeeT JOCTATOYHO
XOpOIITyI0 OOHaXXEHHOCTh, TOT/A Kak 3alajHas 4acTh PErHoHa BKIIIOYAET YacTh
oOmmpHoi Ilpubanxamickod BMIAIWHBI, T€ NaIe030MCKUN (PyHIAMEHT BIAJIUH
MEPEKPHIT KANHO30MCKUMHU OTJIOKEHUSIMU. BMmecTe ¢ TeM, KaxJI0€ U3 Ha3BAHHBIX
CTPYKTYPHBIX OOpa30BaHHU HMMEET CBOIO TI'€OJIOTMYECKYI0 MCTOPHIO, YTO HAXOJMT
BBIp@XEHUE B Pa3HOOOpa3u MOPQPOTreHETHUECKUX THUIIOB peibeda TEePPUTOPHH.
TakuMm 00pa3zoM, B COBPEMEHHOH CTPYKType BEpXHEHM 4acTH 3€MHOM KOpPbI PErMOHA
YETKO BBIIEISAIOTCA JBa METakOMIUIEKCA, OINPEEISIONME BaKHEHIINE YepThl
re0JOrMYeCKOro CTPOEHHS peruoHa: 1) MerakoMIUIeKC KOHCOJUAMPOBAHHOIO
(moMe3azoiickoro) (GyHaamMeHTa SMUTePUUHCKON TIaThOpMbl U 2) METraKOMILIEKC
anpruiickoro yexmia [69]. IlepBolii mpeacTaBasieT cOO0M JKECTKYIO KPHCTATHYCCKYIO
OCHOBY COBPEMEHHOM CTPYKTYphI 3eMHOM Kopbl (JKoHrapckuii Anartay), a BTOpOil —
c1abo  CIEMEHTUPOBAHHBbIE TMOPOAbI, XapakTep Jedopmaluy  KOTOPHIX B
3HAUUTEIBHON CTENEHU 3aBUCHUT OT HAIPABJICHHS M MHTEHCUBHOCTH NEPEMELICHUS
noactunatomero Qpynnamenta (IIpubanxamickasi, Anakonbckas u  Mnuiickas
BMAMHBI).

B pabore MbI ucnons3oBanu ['eonorudeckyto kapty Kazaxcrana B macmrade
1:500000 [74], a Takxe OMyOJHMKOBAaHHBIC PAa0OOTHI MO T'€OJOTHUYECKOMY CTPOCHHIO
rora  Kaszaxcrana. Hwke mnpuBeIeHbl OCHOBHBIE CBEACHHMS O CTPYKTYpE,
BEIIIECTBEHHOM COCTAaBE W Pa3pbIBHBIX HAPYIIEHUAX TEPPUTOPUH, MPHUIIETAIOMICH K

paiiony (cM. puc. 3.2).
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Pucynok 3.2 - ®parmeHT reonoro-TeKToHnueckoi kaptol JKonrap-banxamickoro

peruona [68].

B ‘Konrapckom Anatay K OCHOBHOW TEKTOHHYECKOW CTPYKTYpE OTHOCHUTCS
KPYIIHBI  AQHTUKJIMHOPUW, B SAIp€ KOTOPOrO CIOXHO JUCIOLUPOBAHbI H
MeTamMop(U30BaHBI MAJI€030HMCKUE TTOPOIBI.

Haubonee BbiCOKME BepIIMHBI B OCEBOM 30HE XpeOdTa chHopMHpPOBaHBI
TPaHUTAMH W  METaMOp(OUUYECKHMMH  CJIaHI[AMH, KOTOPBbIE WMEIOT BBICOKYIO
YCTOMYMBOCTh K MpoOllecCaM BBIBETPUBAHUS. B HEOreH-ueTBEpTUYHBIA NMEPUOM, Ha
tepputopun KOHrapckoro Auaray NPOHU30LIIO CBOJOBOE IOAHATHE, KOTOPOE
COMPOBOXKAATOCH TEKTOHUYECKUMHU Pa3pblBaAMU U UHTEHCUBHOM 3pO3HEH.

Kazaxcranckue maneo30iapl moapa3aesisiioT Ha KaIeIOHUIbl U TePIUHUIBI (110
BO3pAcTy TJaBHOM CKJIAQ4aTOCTH U C YYETOM JIPYTMX OCHOBHBIX Je(pOpMaluid,
KOTOpPBbIE COCTOSIT W3 Pa3IUYHbIX TEKTOHHYECKHX 30H. KoMIUIeKChl 3THUX 30H
(ctparerurpaduueckoe ¥ MarmMaTudeckue) CchOpPMHPOBAIUCH Ha MecTe
MaJeOCTPYKTYp pPa3HbIX THUIIOB C pa3HOM TreoJuHaMHeucKod oOcTaHoBKOW. Bce
u3BecTHble B Kazaxcrane qokemMOpuiickue cHaqindeckiue MacCUBbl M OJIOKH OTHOCATCS
K KanenoHuaam, Bkitouas u Texenu-Wnuiickas 3ony. Ob6mupHas momaas XKoHrap-
banxamickoil 30HBI 3aHSATAa BApUCIHUNUCKUMHU 30HAMH, KPOME JTOro, OOIIMPHBIC

IJIOIIA/IA 3aHATHl MEKTOPHBIMU ME3030MCKO-KaHA30MCKUMHU BIaJIMHAMU (CM. pHC.

3.3) [75].
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Pucynok 3.3 - dparMeHT cXeMbl TEKTOHUYCCKOM 30HaILHOCTH peruona [75]: 1-
JHoxem6puiickue Maccubl (JKoHrapckuii); 2- kanenonus (14-Texkenu-Unuiickas);
3-Bapuctusl (27-CeBepo-Konrapcekas); 4-Me3030MCKO-KatHA30HCKIE YEXIThI

1aThopMbl U MEXTOpHBIX BraauH (banxamickoi, Mnuiickoit); 5- rpaHutisl 30H

3.1.3 Bonipochbl TEKTOHUYECKOT0 M HEOTEKTOHUYECKOT0 PAilOHUPOBAHUS

AHaJIN3 TEOJIOTMYECKUX MATEPUAJIOB 10 PETHOHY B LIEJIOM MOKA3bIBAET, YTO B
paccMaTpuBa€MOM PETHOHE B PE3YJIBTATE KAJEAOHCKOIO M FEPIMHCKOrO TEKTOTEHE3a
BO3HUKIIM CJIO)KHO TIOCTPOEHHBIE CKJaauyaThle (FeoCHHKIMHaNbHbIE) mosica [lly-
Nnuiickui, LentpansHo-XoHrapckui, BHYTpHU KOTOPBIX BBIJICIIAIOTCS
AHTUKIIMHOPUA W CHUHKJIMHOPUH, OOBIYHO pa3ejeHHBbIC pas3ioMaMu pPa3IuYHON
NPOTSHKEHHOCTH M pa3HOM  TIIyOMHBI ~ BHYTPUKOPOBOIO  MPOHUKHOBEHHSI.
["eocuHKIMHANIbHBIE TIOsica 00J1aa0T MOBBIIIEHHOW, YTO MOATBEPKAACTCS HATUYUEM
u3MeHeHuss (opMaluuMid 1O BEepPTHUKAIM U JaTepald, a TaKkKe HaJudyueM
MHOTOYHCIIEHHBIX Pa3JIOMOB, MeTaMopPU3MOM MOPO/I, HaIpsSKEHHOU

CKIIaA4aTOCThIO WM HAJIW4YHUCM PA3HOBO3PACTHBIX MArMATHYCCKHUX KOMILICKCOB.
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[ToBM)KHOCTH 3TUX 30H, HECMOTPS Ha pPa3IMIHOE BpeMsi KoHcoimmanuu [76, 77],
COXpaHsJach B TEYEHUE BCEro Majneo3os. Mexay CKIag4aTbiIMH CUCTEMaMU
CYILIECTBOBAJIM OTHOCUTENbHO cTabuibHble Onoku (banxamckas u  FOxHo-
Xonrapckas Braaunsl) (cM. puc. 3.4) [78].

Kpatko oxapakrepuzyeM OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI, YIOMSIHYTbHIE

Bhiie [61, 69, 79, 80-82].

ofofe .\. '/:10 2711

Pucynok 3.4 - ®parMeHT cXeMbl OCHOBHBIX T€OCTPYKTYPHBIX 3JIEMEHTOB

710 QJIBITUICKOTO ATara pa3BUTUs GyHIAMEHTA SMUTEePIMHCKOH mnatdopmer [ 78].

O6nacTu pa3HOBO3PACTHOM OCHOBHOW M TOBTOPHOM KOHCOJMAAIIMU 3€MHOU
kopel (mo E.JI. Ineiruny u np.1980 ¢ wu3meHeHusiMmu): 1- OpAOBUKCKOM, 2-
CUITyPUHCKOM, 3-TTI03THEOPAOBUKCKON U CPETHEICBOHCKOM, 4- MO3HEOPAOBUKCKOMN 1
CpeaHeKapOOHOBOMH, S- Cpe/IHEICBOHCKON U BEPXHEMAIC030UCKOM, 6- CHITypUHCKOM 1
BEPXHEMAIC030MCKON, 7-CpeHEKapOOHOBOM, 8- paHHEKapOOHOBOHW; 9- TpaHUIIBI
reOCTPYKTYPHBIX 3JIEMEHTOB: a-pa3feisifollne, CKIIaa4arble MOsAChl U MAacCUBBI, O-
BHYTpH HUX; 10-11-ocu kpynHbIX cTpyKTyp: 10-aHTHKIMHOpPUEB, | 1-CHHKIMHOPUEB.

Cknamguatsie nosica: [V-I{entpansHo-JlxxyHrapckuii, V-CeBepo-Jl>KyHrapckuii.
OtHocutenbHO cTabuibHble MaccuBbl: VI-banxamckuii, VII-FOxHo-/[)XyHrapckui.

Baxueiimme cTpykTypel. 3-13 - anTukiauHopuu: 3-JxamOynckuii, 4-
AHpaxanckuu, 1 1-IlenTpanbro-/IxyHrapckui, 12-Texenuiickui, 13-

AnteiHdMenbeku, 16-Jbxenprayckuid, 26-Capsiozekckuii, 27-Karyrayckuii, 28-
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Kyprunckuii,  29-Capkanackuii, 30-boporaiunckuii, 31-Tacrayckmii, 32-
ApraHaTUHCKHUU.

Ly-UHnuickas cknadouamasn 3ona (1) 3aX0IUT HA pacCMaTPUBACMbIA PErHOH
CBOMM CEBEPO-BOCTOYHBIM (DJIAHTOM, MPOCTUPASICH C IOTO-BOCTOKA Ha CEBEpO-3amali,
n oraeneHa IOxHo-bamxamckum pasnomMoM. OCHOBaHUEM CTPYKTYpP SIBIISIETCS
npoTepo3oiickuii MeTamopduueckuii Komiuiekc. B mosice BbIIeNeHbl HECKOJBKO
AHTUKIIMHOPUEB W CHHKIMHOpHEB. Mop(dosorus CKIaadaThiX CTPYKTYP MEHSETCH,
KaK [0 BEPTHKAJIW, TaK M IO JAaTepalid, OTpa)xas HUX SBOJIOLHUI0O BO BPEMEHU H
npoctpanctse [78, 83].

Lenmpanvno-Konzapckan cxknaouamas 3ona (I\V) upocnexuBaercs U3
Kurtass B ceBepo-3amaHOM HampaBieHUU. J(OKaleIOHCKOE OCHOBAaHUE 30HBI
IIPEICTABICHO THEHCOBO-CIAHLUEBBIMU MOpoJaMH pudes, a Takke OallKaIbCKUM
TEPPUTEHHBIM  KOMIUIEKCOM ¥ TO3JHENPOTEPE30UCKUMHU  yiIbTpapuMUTaMU.
['epuMHCKMIT TEOCHHKIMHAIBHBIA KOMIUIEKC BKJIIOYAET KapOOHATHO-TEPPUTEHHBIC
TOJIIIIM OT HIDKHETO JCBOHA 70 BepXHero kapoona [79, 84].

Cegsepo-Konzapckasa cknaouamas 3ona (V) 3aHAMaeT OIPOMHYIO TUIOIIATbL B
npocTpancTBe [lpubanxamickux paBHUH M 3aKpbiTa aIbIUHCKUM uexjoMm. B
npenenax 30HbI OOHAXAIOTCSI KPEMHUCTBHIE TOJIIM JEBOHA M HIIKHEr0 KapOoHa, a
TaKkK€ HEMHOTOYMCIICHHbIE WHTPY3UMBHBIE MACCUBBI, KOTOpPbIE NPUYPOYEHBI K
AHTUKJIMHATBHBIM TIOTHITHUSIM.

banxawckuii  cpeounnsiit maccue (VI) Taxxke pacmoyiaraeTcsi MEXIY
LentpanbHo-Kourapckum n Ily-MnuiickuMm cxiiagyaTeiMu paioHamu. /(s ero
OoOHa)XeHHOM wyacTu B 3anaaHoM [Ipubanxamibe yCTaHOBIEHO HAJIMYUE BCEX
CTPYKTYPHBIX 3TaXeEH.

FOsicno-Konzapckuit cpeounnstii maccue (VII) oxpateiBaeT xp. HOxHOM
Kourapun wu Kapkentckyro BmaguHy. [lns wHero xapaktepHa —criabas
muddepeHnranusi TEKTOHMYECKUX JBIDKEHWW B  YCIOBHSIX, TMEPEXOIHBIX K
1aT(OPMEHHBIM.

[To kmaccubukanuu, npuBeaeHHor B MoHorpadum A.B Tumyma [61] xp.

Konrapckuit Anaray, Anakonbckas, FOxuo-Ilpubanxamickas wu JKapkeHTckas

48



BIAJIMHBI OTHOCSITCA K HOBEHUIIMM OpOr€HaM C MEXTOPHBIMU M MPEITOPHBIMU
BaJnuHaMu. Tak, MEJIOBbIE M TAJICOTCHOBBIC OTJIOKEHUS PACHPOCTPAHECHBI B
Konrapckuit Anaray, B CeBepHoil JKoHrapum BCTpEUYarOTCS NAJICOLIEHOBBIE U

H0IICHOBBIE MOPOABI OIU3KOTO cocTaBa (CcM. puc. 3.5).
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Pucynok 3.5 - ®parmMeHT KapThl TEKTOHUKH pernoHa [129].

Kak wu3BeCTHO, OCOOEHHOCTH pacCHpeleNeHUs YEeTBEPTUUHBIX OTJIOKEHUN
OTIpeICNTNIIN aKTUBHBIE TEKTOHUYECKUE JIBIDKEHUS, (POPMUPOBAHNE TOPHBIX XpeOTOB
U omyckaHue naHul BrnaguH. Tak B AunakonbckoM, HOxno-IIpubanxamickoMm wu
JKonrapckom  paiioHax  HW)KHEUYETBEPTUYHBIE  OTJOXKEHHUS  MPEJICTABIECHBI
pa3IMYHBIMM TEHETHYECKUMHU THUIIAMHU, a BbICOKOropbsix JKoHrapckoro Amnaray
COXPaHWINCh HI)KHEUETBEPTUYHBIE OTJIOKEHUS Ha BbicoTax 10 1800 M.

@opMUpPOBaHUE OPOrEHUYECKOTO IOsica PEruoHa, Kak M BCEro rora
Kazaxctana, B yCJIOBUSIX TaHICHIMAIBHOIO C)KAaTUSd HAXOOUT OTPaKEHUE B
pPErMaTHYECKOM CETH HOBEWILEro TEKTOHWYECKOro odrama. llepBeie pes3ynbTarsl
M3y4YCHUsS HOBEWINEH pEerMaTuuyeckod CceTu, mpuMmeHutenbHo K  JKonrap-
banxaimickoMy peruoHy, ObUTH MOJy4eHBI rpymmnoi aBTopoB [85] mo marepuanam
nemm@pupoBaHns KOCMHUYECKHMX CHHUMKOB (cM. puc. 3.6). Ilozxke, Takue pabOTHI
obutn TipoBeneHbl B UMHcTuTyTe ceiicMonorun PK A, B. Tumymem, B. U.

larmossim u I1. H. 'opOyHoBeIM [61, 69].
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B cooTBeTrcTBUM C CYIIECTBYIOIIMMH OIPEACICHUSIMU CUYUTAETCS, 4TO II0
npeobnagaronieMy 3HAKy [BIDKEHUH W BBIPAKEHHOCTH B peibede BBIICTSIOTCS
HECKOJIbKO THIIOB CTPYKTYpPHBIX oOiacteil: 1- oporeHHbie TOAHSTHS (TOpPHBIC
XpeOThl); 2- MporuObI (BMAgWHBI) U 3- OTHOCUTEIHHO CTAOWIIBHBIC (TIPUITOTHSTHIC
JICHY/IallMOHHBIC PAaBHHUHBI, CKPBITHUE IOJ alblIUHACKUM dexiioMm) [63, 66-69]. B
coorBeTcTBUM ¢ 7Toil KoHuenuueu, Llly-Unuiickue rtopel, HOxHo-KoHrapckue

cknamguateie 30HBI, llentpanbHo-Konrapckas u Cesepo-)Konrapckas obmacTtu
OTHOCSITCS K 001aCTAM HOBEHIINUX MOJHATHIM.

ly-Wnwuiickas o0aacTh HOBEWIIUX MOMHSATHUN, KOTOpash HEOOJBIION YaCThIO

3aXOJIUT B ONMUCHIBAEMBIN PETHOH, - 0OHOBJICHUE APEBHUX PA3JIOMOB MOATBEPKAACTCS

TCKTOHNYCCKUMHU KOHTaKTaMH HCOI'CHOBBIX n YCTBCPTUYIHBIX OTHOX(GHHﬁ,

(UKCHUPYIONTUMHA CMEIIICHUE JICHYJAIMOHHON TOBEPXHOCTH HA JECATKU U TEPBBIC

COTHHU METPOB.

IOxHo-XKoHrapckas 0061acTh HOBEMIIMX NOJHATHI cdopMUpoBaiach B

pPE3yabTaTC AKTHBU3allMKM OJHOMMCHHOI'O OTHOCHTCIILHO YCTOﬁqHBOFO O0Ka.

Haubonbmemy OOHOBJICHHIO 3/1€Ch IOABEPIajiCh pPa3OMbl CEBEPO-BOCTOYHOTO
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HaIpaBJICHUs], ToNepeuHbie Mo oTHoueHuto K FOxno-Konrapckomy u banxamnickomy
paszjomaM, OrpaHUYHUBAIOIIUM JIPEBHUE CPEIUHHBIC MACCHUBBI.

HGHTD&HBHO-)KOHF&DCK&H 0011aCTh HOI[HSITHﬁ 10 HAIIPpABJICHUIO COBIIAAACT C

OJIHOUMEHHBIM TMOJBWKHBIM TIOSICOM U BBIpaXeHa XpedTamMu CyOIIMPOTHOTO
npoctupanus. [ 1aBHYIO poJib B CTPYKTYpE 3TOrO peruoHa 0OHOBJIEHHBIEC TIIyOUHHbBIE
Pa3OMBbI IPEBHETO 3aJI0KEHUS], B YaCTHOCTH, FOxHO-)KOHrapcKui.

Cesepo-XoHrapckas 001acTb HOBEUIIMX MOJHIATHI CBS3aHa C CyOIIMPOTHBIMU

paznomamu [81]. O6 3TOM CBUAETEIBCTBYET T'€OJIOTHUECKHE U CEHCMOTEKTOHUYIECKUE
0COOEHHOCTH CTPOCHHMSI TPUPA3TIOMHBIX CTPYKTYp [82].

IOxHo-ITpubanxamickasi BraguHa B 1I€JI0M 00J1alaeT U30METPUYHON B TUIAHE

dbopmoi, o MIaTGOPMEHHBIM YE€XJIOM KOTOPOro (yHIAMEHT MOTPYkKAETCS B OTO-
BOCTOYHOM HaIlpaBJICHUH.

Kapkenrckas BnaguHa npuypoueHa kK FOxxHo-JKonrapckyro 010Ky u, mo-

BUJIMMOMY, Pa3BHBAETCs YHACIIEIOBAaHO C BEPXHEro mnaneo3os. Ee cTpoeHue Takxke

ACUMMETPUYHO, HO HamOoJplas IyOMHa 10 (PyHIaMEHTa OTMEYaeTcss ONrke K

CEBEpHOMY OOpTY, orpaHuueHHOMY TITyOuHHBIM Mnn-KoHbIpoIeHCKIM pa3ioMoM.
Takum 00pa3om, HOBeHIIAs CTPYKTypa peruoHa MMeeT OJIOKOBBIM Xapakrep.

['panuiibl 6JI0KOB IPOXOIAT MO AOJATOXKUBYIIIUM pa3ioMaM Pa3INdHON TITyOUHBI.

3.1.4 Pa3pbIBHbIE HAPYLICHUS

Pa3ppiBHBIE HapyllleHHs MIMPOKO pa3BUTHI B MpeAeiax paccMaTpUBAEMOTrO
peruoHa M UrparoT HEMAJIOBAXXHYIO POJIb B €r0 TEKTOHUYECKOM Pa3BUTHUU. XpeOeT
XKonrapckuit Amaray paccmaTtpuBaeTcsi OONBIIMHCTBOM  HCCJEAOBaTeNiel  Kak
paiioH, rJe TEeKTOHUYECKHUE JBHXKCHUSI 36MHOU KOPBI COTIPOBOXKIATUCH pa3phbiBaMU, B
pe3yJibTate 4ero 00OCOOUJIMCH OTENIbHBIC TJIBIOBI, MPUIIOJHATHIC HA PA3TUYHYIO
BbICOTY. [Ipu 5TOM HE BCe pa3pbhIBHBIC HAPYIICHHUS] UMEIOT CTPYKTYpOooOpasyroiee
3HaYE€HHEe. B 3TOM OTHOLICHWM UCCIEIOBATENSMU BBIACISAIOTCS Ba)KHEHIINE
riyouHHble  pasiombl  (Boctouno-Konrapckuii, 3amanno-XXonrapckuii, HOxHO-

JKoHrapckuii u Ap.), BIUMABIIME HA T'€OJIOTUYECKOE PA3BUTHE B TEUCHHUE MAJICO30Sl.
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XapakTepHas OCOOCHHOCTh 3THUX paAllOHOB 3aKIIOYaeTcss B TOM, 4YTO OHHU
IPOTSATUBAIOTCS OT OPOTEHUYECKON 001acTh Ha B CEBEpO-3allaJl U BCHAPBIBAIOT
teno Kazaxckoit miargopmel  (Boctouno, 3amagno u  HOxHO-YKoHrapckui,
JlencuHckuii). OgHAKo, CyIIECTBYET BECbMa Mallo JOKAa3aTeIbCTB TOTO, B TEUECHHE
MO3/IHETO IUICHCTOLIEHA-TOJIOLEHA JAaHHbBIE Pa3JIOMbl ObLIM AKTUBHBI, XOTS HMMEET
MECTO JOCTaTOYHO XOpOIllasi BEIPaKEHHOCTh 3THUX Pa3JIOMOB B pelbede.

OcobenHocTh pe3koro ommmuusa xpedrta JKoHrapckuil Amaray OT JIpyrux
ropubix cuctem Kaszaxcrana, 3akirodaercss B TOM, 4YTO 3TOT XpeOer sBisieTcs
CBOJIOBBIM MOJHITHEM, KOTOPOE OCJIOKHEHO Pa3pblBAMH, BO3HUKIIMMHU B IEPHOJ
HEOTr€H-YETBEPTUYHOIO BO3JbIMaHus rop. Korma nmpoucxonuiau NnepeaBUKEHUs IO
IUIOCKOCTSIM ~ Pa3pbIBOB, oOpa3oBayiach cepusi IJIATOOOpPa3HbIX MPOCTPAHCTB
(ycTynoB) KOTOpbIE YEeTKO BBIPAXEHBI B CTPYKType penbeda xpeOTa.
[TnarooOpa3Hble MPOCTPAHCTBA PACIIONOKEHBI HA PA3HBIX BBICOTaX, IPOCTHPASACH 10
I'PaHHLIBl BEYHBIX CHETOB M JIEAHUKOB. B pe3ynbrare Hanuuus TaKUX BBICTYIIOB
BHEIIHME  CKJIOHBI  JKOHrapckoidi  ropHOM  CHUCTEMBl  NPUOOPETAIOT  BUJ
«CTYNEHYATOCTH». AMIUINTY/1a HEOI€H-YETBEPTUYHBIX OJIOKOBBIX TIOABIXKEK B
Konrap-banxanickom pervoHe BapbUPYeTCs B 3aBUCUMOCTH OT TI'€OJIOIMYECKHUX
YCIIOBUM M TEKTOHWYECKOM aKTUBHOCTH M COCTAaBJISET JECATKHM U COTHU METPOB, B
3aBUCHUMOCTH OT MaciTaba TeKToHndeckux aprkeHui (ot 50 o 100-150 m).

N3-3a HepaBHOMEPHOrO MOAHSTHS MO IUIOCKOCTSIM pa3pblBOB, B peibede
o0pa3oBaJIuCh  CEPUM  YCTYNOB, KOTOpbIE pACHOJIOKEHbl Ha  Pa3IMYHBIX
TUIICOMETPUYECKUX YPOBHSIX. ODTO TPHUBEIO K TOMY, YTO CKJIOHBI XpeOTa
MPEACTABIAIOT COOOM JIECTHUIY IPEBHUX IOBEPXHOCTEW BbIpaBHUBaHUA. OHHU
npocnexuBaroTcs Hanbosaee yetko Ha 700 - 1600, 1600 - 3100 u 3100 - 4560 meTpos
HaJl YDOBHEM MOPHI.

Ha pucynke 3.7 mpexncraBieH ¢parMeHT KapTbl pa3pbIBHBIX HapyIICHHIH,
COCTaBJICHHBIN C HCIIOJIb30BaHMEM MaTepuaioB 0000menus A. B. Tumyma, H. IL

CrenaHeHKO U IPYyTUX aBTOPOB.
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Pucynok 3.7 - Cxema rliaBHBIX pa3jioMOB pEerHOHa, COCTaBJICHHAS [0 MaTepraiaM
0006mennit A.B. Tumyma, H.I1. CtenaneHko u Apyrux aBTOPOB.
Bocmouno-Koneapckuti paznom oTaensieT TOpHbIE COOpYyKeHUs JKoHrapckoro
Anaray ot Anakoibckoil u JKoHrapckoi BmajauH. OO01mas NpoTsyKEHHOCTh pa3jioMa
cocraBisieT 0koio 500 kM. Pa3noM mo psay IpU3HAKOB SIBISIETCS OJHOBPEMEHHO
rITyOUHHBIM CIABHTOM W TIIyOMHHBIM cOpocoMm [61, 65]. B »smoxy HoBeimei
reOJMHAMHUKU 3TOT pa3jioM pa3fenser OJIOKM y KOTOPbIX HAOIIOAA0TCS
pa3HOHAIpaBJEHHbIE  ABWXKEHUSA.  BepTUkaiabHble  NEpPEeMEIICHHS  HUMEIOT
MaKCHMaJbHYI0 MAarHUTYJIy Ha IOr0-BOCTOYHOM (iaHre pasioma. o ero B monb3y
aKTUBHOCTH  3TOrO  paszjomMa  BIUIOTb  JO  TOJIOUEHA, CBHUJIETEIbCTBYIOT
MHOTOYHMCJIEHHbIE CKJIa4aTO-pa3pbIBHbIE JUCIOKAIIMM YE€TBEPTUYHBIX OTIIOKEHHM.
CyMMapHasi THTEHCUBHOCTh HOBEWIIIMX JBM)KEHHM, KaK MPeInoiaraloT aBTopbl, BAOJb
Bocrouno-YKoHrapckoro pasioMa J0CTaTouHO BeIcokKa (3,5-5,5 km) [67].
3anaono-Koneapcxuii (Condamcaiickuii) paziom orpannurbaeT JKOHTapCKyro
TOPHYIO CHCTEMY C 3amaja M HpOCIEKHUBACTCI IO HEKOTOPBIM JAaHHBIM (Ha
KOCMHYECKUX CHUMKAaX) JI0 FOKHOTO nodepexns o3.bamxam. OO0mas aauHa JaHHOU

pasznomHoi 30HBI gocturaer 700 km. Pa3noM Xopomo BbIpaX€H B TOPHOW 4acTH
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Xonrapuu u, Mo MHEHHIO HCCIeA0BaTeNeH, 00pazyeT B penbede YETKO BhIPAKEHHBIH
YCTYII, BBICOTOM JJO HECKOJIBKUX COTEH METPOB.

Anmuvinamensckuti pazinom paccekaeT HOxuo-KoHrapckuii 0510k B ceBepo-
BOCTOYHOM HampaBlieHUH M mpociexuBaerca ot rop Illomak wa O3 go p.
Bopoxynzup Ha Boctoke. O01mast mpoTskeHHOCTh ero okoio 400 km. [1o kommekcy
reopU3nYecKux METOAOB, pa3IOM MHTEPIPETUPYETCS KaK BbIpaXKEHUE HAa
MOBEPXHOCTHU JACCTPYKTHUBHOW 30HBI, PACMOIOKEHHON Ha TIIyOMHE M MPOHHUKAIOIIECH B
3eMHYI0 KOpy Ha 20 KM, a Ha CEBEpO-BOCTOYHOM (pjlaHTe — BIUIOTH JIO IOJIOIIBBI
3eMHO KOpbI (50 kM).

Kak mumer Tpudanor B. I'. [86], xpeGeT AnThIHAIMENL MPEACTABISAET COOON
HOBEHIIEE AHTHKIMHAIBHOE TIOJHATHE CEBEPO-BOCTOYHOIO IPOCTHUPAHMS B
3HAYUTENBHOU Mepe chopMHUpOBaBIIEECS B TEUEHUE TICUCTOIICHA. ATITHIHAMEIbCKUN
pasiaoM KpyTo HakJOHEH noj xpedet. Ilo Hemy nmeer MecTto Kak B30pOCOBbIE, TaK U
JI€BOC/IBUTOBBIE CMEILIEHUS, OTYETIUBO (PUKCUPYIOLIHECS B IEPECEKAEMBIX OBparax.

FOoicno-’Koneapcxuii - pa3inoMm  orpaHuuvBaeT ¢ wra bopo-XopHHCKYRO
METaHTUKJIWHAIL W TPOCTUPAETCS B  CEBEPO-3alla[HOM M  IOr0-BOCTOYHOM
HampaBieHusx. Kak omnuceiBatoT uccnenosarenu, Ha CB pasnom mpociiexuBaercs
JTAJIEKO 10 KOCMOCHHUMKaM M yxonauT B mnpenensl FOxxuo-ITpubanxamnickoil BaauHbl
[67]. Baonb HOxHo-XKoHrapckoro pasimoMa Ha ydacTke OT I. Tekenu 10 rop AKTar
(KHP) uccnenoBarenu HaxoAsT HauOOJbIINE TEKTOHUYECKUE HATPSKEHUS CIKATHUSL.
HmeHnHo 371ech COCpeIOTOUEHO HauOObIIIee KOJIMUECTBO 04aroB 3eMJIETPSICEHUI.

bopomanunckuti paznoMm NpoCiEKUBAETCS HA KOCMOCHHUMKE BJIOJb FOYKHOIO
ckioHa JKoHrapckoro xpe0OTa, ¢ BOJOpAa3iesioM KOTOPOro commajgaer ock Cesepo-
JKonrapckor MerantukiauHaiu. Bpomns pasnoma B boporamuHCkOW BnaauHe
HaOJIoAaeTCs y3Kas Moj0ca CTyNeHYaThIX MPEAropuil, rae 0OHaXarTcsl OTI0KEHUS
AJBIIUMCKOr0 KOMIUIEKCA OT IOpPBI 10 HEOoreHa. B 1eoM, pUCYHOK IIOBHOW 30HBI
UMEET «KJIABUIIHBIN» CTHJIb, CBUAECTENBCTBYIOIIMI O MPAaBOCABUTOBBIX CMEIICHUSIX
B30pachIBaeMbIX OJIOKOB MpHU OOIIEM TEKTOHUYECKOM JBUKEHHUU CTPYKTYp Ha IOro-

BOCTOK. B 101 CKOpOCTh nepeMeleHus KppuibeB pasiioma coctapisget 0,5-1,0 M.
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CapkanOckuii pa3ioM UMEET CYyOLIMPOTHOE MNPOCTHPAHUE U OrPAHUYMBAET
[enTpanpHO-XKOHrapckyro MeraHTUKIMHAID ¢ ceBepa. Paznom ueTko ¢pukcupyercs B
pensede, npemudpupyercda Ha  KOCMUYECKHX M BBICOTHBIX CHUMKax, B
rpaBUTaMOHHOM Tosie. Bnoas CapkaHIcKOro pasiiomMa NpOU30LUIM 3HAYUTEIbHBIE
MEPEMEIICHNS]  SIUTEPLUUHCKONW  JEHYAAIMOHHOM TMOBEPXHOCTH B  TEUCHHE
HEOTEKTOHMYECKOT0 ATama. MakcumanbHas amIUIMTya MNEPEMENICHUN B pailoHe
COUWJICHEHUS C AJTaTaliCKUM Pa3jIOMOM COCTaBJISIET puMepHO 3 kM. Ha npoTskeHun
BCEU 30HBI, CyMMapHas WHTCHCHUBHOCTh HOBEWILIMX [BW)XEHUU HeoauHakoBa. OHa
HamOompmass (3,5-4,5 kM) Ha OTpe3ke OT AJaTalickoro 10 TepeceueHus ¢
ApacaHCKUM pPa3JIOMOM, a 3aT€M yMEHbIIaeTcs Ha 3aman 1o 2,9-1,9 km. CkopocThb

nepeMenieHus KpbuibeB pasioma pasta 0,16-0,21 mm/ro.

3.2 CelicCMMYHOCTb U CeliCMUYECKHUI PeKUM

B HayuyHoM (dbyHIaMeHTaIbHOM) TUIaHE, JJI BBISICHEHUS (DU3UYECKUX MPUUUH
BO3HUKHOBEHHUS 3EMJICTPSICEHUM, MOHUMaHUsI 3aKOHOMEpPHOCTEH (HOPMUPOBAHUS UX
OYaroBBIX 30H, pa3pabOTKu (U3MYECKUX MOJENCH CEeHCMHUYECKOrOo peXuMa u
npoIiecca MOJATOTOBKH CHJIBHBIX 3€MJIETPSICEHUM, HEOOXOAUMO JETaTbHOE M3YyUYCHHE
XapaKTEPUCTUK CEUCMUYHOCTH U CEMCMHMUYECKOr0 peXuMa. B MpUKIagHOM IUIaHE,
JAHHBIE WCCIICIOBAHUSI BAXKHBI IS pa3pabOTKHM KapT OICHKU CEUCMHYECKOM
OMACHOCTU PA3IMYHON JIETaJIbHOCTH, UYTO SIBJISIETCS OCHOBOM AJiA pa3pabOTKU CBOJA
ctpoutenbHbix HOpM u mpaBwin (CHUII) B celicMoomacHbix pernoHax. Hipke
MIPUBEAECHBI PE3YIbTAThl U3YUCHUS XapPaKTEPUCTUK CEUCMUYHOCTH U CEUCMUYECKOTO

peKrMa 3eMHOM KOPBI KaK OTPAXKEHHUS €€ T€0JMHAMUYECKON aKTUBHOCTH.

3.2.1 CelicMUYHOCTH PErHOHA M CCJIeI0BAHMI

OmyrumocTs  CHWIBHBIX  3emJjierpsicenumid.  Tepputopuss  JKonrap-
bajxamckoro pernoHa noABepKEHa YaCTbIM U CHUJIBHBIM 3€MIIETPSICEHUSAM. Y POBEHb

CECMUYECKOM  OMACHOCTH €€  ONpPEAENsAeTCd  HE  TOJbKO  CHJIbHBIMH
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3eMJICTPSICEHUSIMH, MPOMCXOJSIIMMM B Mpelenax C€aMOro pEeruoHa, HO U
pa3pyLIUTEIbHBIMU  CEMCMUYECKUMHU CcOObITUSIMU — coceqHero Cesepo-TsiHb-
[[Tanbckoro peruona. Hanboiee celicMOAKTUBHBIMU SIBIISIIOTCSI TEPPUTOPUU XPEOTOB
3aunuiickuii, Kynreit Amaray u BocTouHass 4actb Kuprusckoro xpe6ta, rae B
HEJJAJIEKOM MPOIIOM MPOU3OLLIN CuiibHelme 3emiueTpscenus (benoBoackoe 1885
r., Bepuenckoe 1887 r., Uunukckoe 1889 r., Kemunckoe 1911 r., Kemuno-Uyiickoe
1938 1.). DT COOBITUS Ha MEXIYHApPOAHOM YpPOBHE MPUYHCIECHBI K pa3psay
CeMCMUYECKHX KaTacTpod, NpHU KOTOPHIX HMMEIHM MECTO CEeHCMOTEKTOHUYECKHE
nedopMai  MPOTSHKEHHOCTRIO BIUIOTH 110 cOoTeH KuiaoMmeTpoB.  CoOpaHHas u
CHUCTEMATU3UpPOBaHHAs UH(POPMAIUs O MPOU3OIIEIIINX 31€Ch CUIILHBIX U OIyTUMBIX
3eMJIETPSICEHUAX IO3BOJIMIIA MMOCTPOUTH CXEMBI U30CEUCT CUIIBHBIX 3EMJIETPSICEHUI
[26, 27, 29, 87]. CorylacHO UM, Ha IOre paccMaTpUBacMOi TeppUTOpHH UMIHKCKOE
3eMJIETPACEHUE OUIYHIAJIOCh ¢ MaKCUMalbHOM MHTEHCUBHOCTHIO 8, BepHeHckoe -7,
Kemunckoe - 6 u Kemuno-Uyiickoe - 5 OamioB. Huxe npuBOauTCS ONUCaHHE
HEKOTOPBIX CHJIBHBIX 3€MJIETPSICEHUI, KOTOpblE MpOM30UUIM B mpenenax JKonrap-
banxanickoro pernona. Ix cxembl U30CeUCT JaHbl Ha pUCyHKe 3.8.

25 cenra6ps 1979 r. B banxamickom paiioHe Anma-ATHHCKOM obnactu
MIPOM30IILIO CHIIbHOE 3eMiieTpsicenre (bakaHacckoe), ouar KOTOporo Haxoauiacs B 60
KM K CEBEepy-BOCTOKY OT c. bakanac Ha mriybune Oomee 30 kM. Marnuryna
3eMJIETPSICEHUS COCTaBUIA 5,8, UTO BBI3BAIIO COTPSICEHUE B AIUIIEHTPE A0 7 OaJLIOB.

Texenuiickoe (1) 3emuerpsicenue (M=5,6; Jo=7 6amnoB) 30 nexabps 1993
roga, mnpouzonuio B 30-TM KM K IOro-Boctoky ot r. Tangei-Kyprana, B
HernocpeAcTBeHHOoU 0mn3octu ot r.Tekenu. Ero ouar cBsizan ¢ FOxuno-)KoHrapckoit
cucTeMor paszjaomoB. B snwmmeHTpanpHOM o6mactu Ha Tepputopun T.Tekenu
WHTEHCUBHOCTh  3€MJICTPSICEHHMS]  JOCTUINIa 7  OamioB.  3emileTpsiceHue
COTMPOBOXKJAJIOCh ~ MHOTOYHCICHHBIMH  adrepmiokamu.  MexaHusm  ouara
Tekenuiickoro 3emuerpsiceruss 1993 r. ObuT ompeneneH mo 85 CTaHIUMAM U
XapaKTepU3yeTcs CABUTO-B30POCOBBIM TUTIOM MexaHu3Ma [88].

Tekenniickoe (2) 3emnerpscenue mpousonuio 13 utors 2009 r. BOau3M oyara

Texenuiickozo (1) 3emnerpscenuss 1993 r. Ero mapamerper: K=13,9; Ms=5,6;
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WHTCHCHBHOCTH B AnIeHTpe |,=7 0aimioB. 3eMiIeTpsICeHHE OIMyIIaioch B I'. AJIMaThI—
3-4 6amna, B r. Tanmpikopran— 5-6 6ainos, B anureHTpe (T. Texenn) — 6-7 6amnos.
Odar 3eMJIeTPSICEHUs XapaKTepU3yeTcsi B30POCOBOI MOJMBIKKON ¢ HE3HAUWUTEITHHON
CIBUTOBOM cocTasJstoniei. OHa U3 IMIOCKOCTEH pa3phiBa IMUPOTHOTO MPOCTUPAHUS
najiaeT Ha CeBep, Apyras INIOCKOCTh MMEET CEBEPO-BOCTOUYHOE MPOCTHPAHKUE U FOTO-

BOCTOYHOC ITIaACHHC.
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Pucynok 3.8 - Kapter uzocetict XKonrapckoro, AnteiaaMensckoro, [llomakckoro,

bakanacckoro u TekenmncKoro 3eMJIETPSICEHUM.

JNMIEHTPAJIbHOE 10JIe CHIbHBIX 3eMJIeTpsiceHuil. B ceiicMuueckoMm T1uiaHe
paccMaTpuBaeMbIii PETMOH HAXOIUTCS B cdepe BO3JICHCTBUSI CHIIBHBIX 3€MJICTPSICEHUI
cericMoakTuBHBIX 30H CeBepHoro Tsup-1llansa, Xonrapum u bopo-Xopo. s oneHkn
00111 ceiicMIUecKO 0OCTAaHOBKM B PETHOHE paccMOTpeHa 0osiee OOIIMpHast TEPPUTOPHS,
orpannueHHass koopauHaramu 42°00' - 47°30' c.m. 1 73°30" - 85°00' B.1. B €€ npenensl
BKJTIOYEHBI PAOHbI C PA3IMYHBIM XapaKTepOM CEHCMHYECKOrO pEeXKHMa, TaKhe Kak
Cesepnbiii  Tanup-lllanb, Konrapus, bopo-Xopo wu miarpopmenHbie obOIacTH
[Mpubanxamibst. Beibop Takoit TeppuTOprM OOYCIIOBJIEH, MPEXKIE BCETO, CTPEMIICHHEM

OIPEACUTh BIMSHUE CHJIBHBIX CEHCMHUYECKHX COOBITHIA, OKPY)KAIOIIMX TEPPUTOPUI Ha
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CEMCMHUYECKYIO OITACHOCTh PACCMATPUBAEMOT0 PETUOHA.  JIJIT CHJIBHBIX CEMCMHYECKUX
COOBITHI, ¢ MarHUTYAO0N M>6,1 ObLIH OMpe/eNiCHbl OYaroBbie 30HBI B BHIIE DJUTHIICOB, C

ucnojb3oBanreM Gopmya (3.2.1.1) [11]:

lgL, (km)=0,5M —1,8 — mnuna celicMuyecKoro oyara,
(3.2.1.1)

IgW (xm) = 0,26M — 0,56 — mmprna celicMIYIecKoro oJara
TepputopuanbHO, a3UMyThl TMPOCTUPAHUSI OYArOBBIX 30H OMNPEACISUINCH
pa3HbIMU crocobamMu: a — Mo JaHHBIM 00  adrepmiokax; 6 — MO JaHHBIM O
MPOCTUPAHUU H30CEUCT; B — MO JAHHBIM O IMPOCTUPAHUMU pa3pbiBa B o4are; r — IO
JAHHBIM O MEXaHU3ME ouara 3eMJICTPACEHUS; J — IO JaHHBIM O MPOCTUPAHUU
cericMoreHepupyroniei 308bl. [IokazaHo, 4TO JIsl O4aroB CHJIbHBIX 3€MJIETPSICEHHI,
IPEUMYIIIECTBEHHBIMU HAIPABICHUSAMH MPOCTUpanus sBistrorest 76°-90° u 106°-120°
[11, 28, 89].

JUist  u3ydeHuss  OCOOEHHOCTEM  MPOCTPAHCTBEHHOTO  paclpeercHUs
CEHCMHYHOCTH, OJHUMM M3 OCHOBHBIX HMCXOJIHBIX MAaTEpPHUAJIOB SIBJISIIOTCS KapThI
MUIEHTPOB 3emiieTpsiceHuit. [lpu pa3paboTke TakuWx KapT YKa3bIBalOTCA, Kak
MpaBUJIO, MAarHUTY/A, SHEPTeTHMUECKUM Kiacc, TIyOWMHa W Apyrue mnapameTpol. B
MOCJIETHEE BpeMs OYaru 3eMJIETPSICEHHI MPEICTaBISIOT C YYETOM HX Pa3MepoOB U
npoctupanus [11].

B Hacrtosimieit pabote 11 paccMaTpuBaeMoOW TEPPUTOPUM TMOCTPOCHA KapTa
AMULEHTPOB 3eMJIETpsiCeHUI ¢ M>4,8 ¢ npeBHeMnX BpeMeH (250 1. 10 Haliei 3psbl)
no 2021 r. (pucyHok 2.5); AHaIU3 TEPPUTOPUAIBHOTO PACIPEACICHUE OYaroB
SIULIEHTPOB Pa3pPYLIUTENIBHBIX 3EMIICTPSICEHUN ¢ MarHutyno M>6,1 mokasbIBaer,
YTO MOJABJISAIONIEE OOJBITUHCTBO MX PACHOIAraeTcs B pejieNax JABYX IOCTATOYHO Y3KUX
mHENHbIX 30H — CeBepo-Tsanb-11lansckoii u JKoHrapckoil.

B Cesepo-Tanv-1llanvckoii 30He, SMULEHTPBl CEUCMUUYECKUX COOBITHI ¢ M>6,1
otHocsiTCs K 3annmiicko-Kynrerickoii 30He (Bepuenckoel887 r., M = 7,3; Uunnkckoe 1 889
r., M = 8,3; Kemunckoel911 r., M = §8,2; Kemuno-Uyiickoe 1938 r., M = 6,9; Kananam-

Tronckoe 1978 r., M = 6,8; baiicopynckoel990 r., M = 6,3). HeckoibKko HMKE aKTUBHOCTb
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HaOmoaeTcss Ha xpeOte KeTMmeHb, rae MakcuMmalibHash MarHuTy/a 3€MIIETPSCEHUN He
npesbiaet 6,5. B Cesepo-Tsub-11lanbckoit 30He, ¢ Hayana 70-X roJI0B MPOILIOro BeKa
celicMMYecKasi aKTUBHOCTh YCHIIMIIACh, KOTJIa MOCJE MpOJIODKUTENbHOrO (6oee yem 30-
JICTHETO TePHO/Ia 3aTHIIIbsT) TIPOU3OIIIEIT PSIT CEHCMUYECKUX coObITHIA ¢ M = 5,5-6,8.

Komeapckas ceticmoakmugnas 301a TPACCUPYETCS UETIOUYKOM IULIEHTPOB CHUJIBHBIX
3emuieTpsiceHuid ¢ Maruutynamu M=6,1-7,0, B npenenax KOTOPOM pacroyiararoTcs odaru
cubHenmx 3emnerpsicenuil: Texemmiickoe B 1993 r. (M = 6,1), [Lxynrapckoe B 1958 .
(M = 6,4), Kympmkuackoe B 1921 r. (M = 6,5) u nmp. Haubonee pa3pymure/bHbIie
3emuerpsiceHust JKoHrap-bopo-XopuHckoii 30861 ipoucxomum B 1812 r. (M = 7,5-8,0), B
1906 T. (M =7,5-8,0) uB 1944 r. (M = 7,2). VIX 31UIIEHTPBI pacrioiaratorcs B mpeaesax xp.
Bbopo-Xopo Ha Tepputopun KHP.

PaccmarpuBast pacripeniesieHust SIUICHTPOB CHITLHBIX 3eMiteTpsiceHuit ¢ M>4,8 (cm.
puc.3.9), MOXKHO 3aMETUTh MX OOJIBIIYI0 PACCESIHHOCTh IO IUIOMIAAN, M0 CPABHEHUIO C
SIUIIEHTPaMH 00JIee CHITBHBIX, Pa3pyIIUTENBbHBIX 3eMJICTpACCHU. I coObITus (M>4,8)
NPEACTABISIIOT JOCTATOYHO IIMPOKHUE MOJIOCHI € JOCTATOYHO PA3MBITBIMU TPAHULIAMHU, WA
e (POPMHUPYIOT TPYIIIbI SMUIIEHTPOB, HEPABHOMEPHO PACIPEICTICHHBIX IO TEPPUTOPHH.
XapakTep pacnoiIoKeHHsl AMULIEHTPAIBHOIO MOJISl CUITBHBIX 3€MIIETPSICEHHUI TTOKA3bIBAET,
yro B nocieanue 150 5eT, OCHOBHas ceiicMUYecKash AEATENIbHOCTh MPOUCXOAUT Ha
tepputopun CeBepHoro TsiHb-11IaHs, TIe SMUIIEHTPBI CUITBHBIX 3€MIICTPSICEHUIN BBITSHYTHI
B ILIMPOTHOM HAITPABJIEHUN B BUJIE TTOJIOCHI IIMPUHON OKOJIO 50 kM. OHa COCTOUT M3 TpeX
KpyIHbIX oa30H: Kuprusckoit, 3annuiicko-Kynreiickoit 1 Ketmensckoit. [IpuypoueHnas
k JKoHrapum celicMOakTHBHAsh 30Ha, TOXKE€ HMEET CYOIIMPOTHYIO OPHEHTAIIUIO.
[Ipousomennme 31ech CUIbHBIE 3eMJIETPSACEHUS] PACIIONATalOTCd B OCHOBHOM B FOXKHOM
YaCTH TIOJHATHSI, 00pa3ysi HEOOJIBIITYIO 0 IMPUHE TOJIOCY (30HY) , IPOTATUBAIOILYIOCS Ha
BOCTOK B10J1b XpeOTa bopo-Xopo B KHP. 3emnerpsicenuss B 1958, 1962, 1979, u 1993rr,
TaK)Ke TATOTEIOT K BOCTOYHOM YacTH 30HBL. B 3amagHoi nmoazoHe JKoHrapuu, ¢ KOHIIA
70-X TOJIOB MPOIILIOTO BEKAa UMeEJa MECTO aKTHBH3AIIWS, 371eCh IPOM30IUTN bakaHacckoe
3emuierpsicenue B 1979 r. (M = 5,8), Tekenmiickue coobitus B 1993 1. (M =5,8;), B 2009

r. (M =5,6) u 1p. MeHee CHIIbHBIC 3eMIICTPSICCHNS. B 00111 CTI0KHOCTH, 3a MOCTeIHEe
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cronerve B JKOHrapcKoy CEMCMOAKTUBHOW 30HE NPOM3OLLIO LIECTh 3EMJIETPSCEHUN C

sHepreTudecknM Kiaccom K = 15[11, 12, 90, 91].
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Pucynok 3. 9 - Kapra srivrieHTpoB 3emtetpsicennii ¢ M>4,8 ¢ mpepHeimx BpeMeH 1o 2022 1.

Takum  o0pazom, aHamM3  NPOCTPAHCTBEHHO-BPEMEHHOIO  pacrperiesieHust
CEHCMUYHOCTH Ha OOIMPHON TEPPUTOPHH FOro-BocToka KaszaxcraHa MoOKasbIBacT, UTo Ui
JKonrap-baixaiickoro pervona noTeHIMAIBHYIO CEUCMUYECKYIO OMACHOCTh TPEICTABRIISIIOT
CWIbHBIC 3eMJICTPSICEHUs], SIULIEHTPbl KOTOPbIX OYyOyT pacrojararthCsi Kak Ha camou
XKonrapckoii, Tak u Ha cocemHux Ceepo-Tsanb-1llanbckoii u  bopo-XopHuHcKoii
CEHCMOAKTUBHBIX 30HaX.

OnMIEeHTPaIbHOE ToJe CJIadbIX 3emJerpsiceHuiil. Kapra snuiieHTpoB c1a0bix
semunietpsicennii  (K>8,6; M>2,5) ¢ 1962 mo 2021 rr. (cm. puc. 3.10) moxaspiBaeT
HEPAaBHOMEPHOCTh HX paclpedeNieHuss Mo Iwionfaau. [IpakThyecku, SHULEHTPbI
3aIOJIHSAIOT BCKO TEPPUTOPHIO, XOTA M C Pa3HOW IUIOTHOCTBEO HA PA3HBIX YYaCTKaX.
HauGonplilee KOMMYECTBO  SIUIEHTPOB HAOIIOAAETCS B IIEHTPAIBLHOM M BOCTOYHOM
yacTsax xpeOToB awmnmiickuii u KyHreit Anaray, a Takke Ha Tepputopun Kuprusckoro a

n xpebra Kermenb. Ha 3amagnbix yactsax xpeOtoB 3awmmiickuii u Kynreit Anaray
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OTMEYaeTCs MEHBIIIEE YUCIIO CIa0bIX 3eMJIETPSCEHUI, TI0 CPABHEHHIO C IIEHTPAILHON U
BOCTOYHON YacTsIMU. BONBIIMHCTBO SMUIIEHTPOB ClIalbIX 3emierpsceHuii B JKoHrapuu
pacronararoTcs B Ipeenax JByX BBICOKOCEHCMHYHBIX PAOHOB U30METPUYHON (POPMBIL.
Ha tepputopuu Yy-Unmiickux rop, Wnuiickoit Bnaaunel, CeepHoii-KoHrapuu, u
FOxuoro Ilpubanxaiibsi KOJMYECTBO 3EMIIETPACEHUN HEOOJBIIOE, M HMX SIULEHTPBI
pacnpeneneHsl  Oojee WM MEHEE PAaBHOMEPHO IO IPOCTPAHCTBY. AHaU3
IIPEJCTABIIEHHBIX KapT SMMIEHTPOB IMO3BOJIIET BBIIEINUTD PsiJi CEHCMOAKTUBHBIX 30H Ha

paccMarpuBaeMoit Tepputopur (cM. puc. 3.10).

KAPTA QI'IVIU,EHTP(;B CHASH;( 37 ACEHMI
EMNETP:
C K8,6 (M=2,5) C 1962r. no 2022 I'?CENMH

W

OO~ ;a

=3

Pucynok 3.10 - Kapra srutieHTpoB 3emnetpsicennii ¢ K>8,6 (M>2,5) ¢ 1962 . o 2022 1.

He TpynHo 3ameruTh mpW aHaIN3€ NPUBEACHHBIX KapT, YTO CBA3b MEXKIY
CJIa0bIMU ¥ CHJIBHBIMU 3€MJICTPSICEHUSMH HE UMEET cMbicia. Hy)KHO OTMETUTb, YTO
SMUIEHTPHl CUJIBHBIX W  YMEPEHHBIX 3EMJICTPACCHHA JOCTATOYHO  OJU3KO
MPUYPOUYEHbl K 30HAM CKOIUICHUSI MHOTOYHMCIICHHBIX CJIa0bIX TOMYKOB WJIM K HX
KpaeBbIM 4YacTsaM. B Hacrodiiee BpeMs O3TH YYAaCTKM TAaKXKE€ BBICOKOAKTHBHBI.
CylleCTBYIOT TakKe paillOHbl, T/A€ DSIUUCHTPbl CHUJIBHBIX U  YMEPEHHBIX
3eMJICTPSICEHUH (B OCHOBHOM, COOBITHSI TIPOILIOTO) PACTIONIOKEHBI B 30HE CTIOKOWHON

ceiicMuyHOoCTH B Hacrtosimiee Bpemsi. OCOOCHHOCTH TUIOMIAJHOTO pacipeneeHus
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Ca0bIX W CWJIBHBIX 3€MIICTPSICEHUN TOBOPAT O HEOAHOPOJHOCTH pacIpeneleHUs
O4YaroB 3eMJIETPSICEHUI, KaK B MPOCTPAHCTBE, TaK U BO BPEMEHHU.

Pacnpenesienue 3emieTpsiceHnid mo riayoune o4aroB. CBesieHUs O rIyOnHax
3aJIeTaHMsl OYaroB 3EMJICTPSICEHHM MMEIOT BaXKHOE 3HAUYCHUE MNPU H3YUYCHHUU
celicMuyeckoro pexuma. B cuily OOBEKTUBHBIX NPUYWH, JJII MHOTHX OYaroB
3eMJICTPSICEHUN 3HAYEHUs TIIYOMH mocje o0pabOTKH OCTAlOTCsS HEOIpPelesCHHBIMHU.
[ToaTOMy, BaXHBIM ISl aHajdW3a TIAYOWHHOTO paCIpeNesieHus OYaroB SIBIISETCS
MCIIOJIb30BAaHUE MATEpPUAJIOB 3a TE€ TOJIbl, KOT/Ia CETh CEMCMMUYECKHX HaOII0JIeHUN
Obuta Hanbojee pa3BUTON C OOJBIIMM KOJWYECTBOM CTaHUUNA. Takke BaKHBIM
MOMEHTOM SIBJISIETCS OJTHOPOJAHOCTh MaTEPHUAIOB MPU OMPEACIICHUH TTyOUHBI 04aroB
semierpsicennit [38, 92, 93]. s tepputopun CeepHoro Tsub-111ans, B pa3Hbie robl
WCMOJIb30BAJIUCh Pa3HbIe MOIXOAbl K OLIEHKE TIIyOWHbI. Tak, sl CHUJIBHBIX COOBITUM
IJTyOMHBI  ONPENENSUIUCh TI0  MaKpPOCEHCMUYECKUM  JaHHBIM, JUIL  HEOOJIBIIIOTO
KOJIMYECTBA CJIAOBIX 3eMJICTPSICEHUM TITyOUHBI ONPENIEISUIUCh TI0 OCPEIHEHHOM MaJleTKe
Pusnnuenko 1O. B., a Takxke ¢ ucnonb3oBaHueM rpadudeckux MeTofoB Bamatu wim
Ucukasa. Hauunast ¢ 1980 r., mpwu orpeneneHny rTyOUHBI TUIIOIIEHTPOB HCIIONB3YETCsI
CIOCO0 TAJIETOK M30XPOH IO BpeMeHaM S-P, KOTOphIii OCHOBaH Ha CIIOKHOW MOZEIH
CKOPOCTH CEHCMHUYECKHX BOJIH B peruone [93].

B pabGore uccnenoBano s JKonrap-banxamickoro permona pacrnpeicicHue
yucaa 3eMJIETPSICEHUN Mo riayOuHe 3aiieranusi ouyaroB. MccienoBanusi MpoBOAMINCH
paszie’bHO ISl 3eMIIeTpsiCeHUH ¢ KitaccoM K=4 u GoJiee BRICOKOTO Kiiacca (CM. puC.
3.11). B manHom peruvone, riiyomHa ovaroB ompejaesneHa maist 13334 coObituii. W13
pucyHka 2.7 cieayer, 4TO MaKCHUMaJlbHOE YHCJIO OYaroB HMMEeT MeCTO JyIs
3emieTpsacenuit ¢ K = 7 Ha rmyounax 16-20 kM, a Haubonbinee — ¢ K = 6-7 — Ha
rryouHax 11-20 kM. DTH pe3ynbTarhl MO3BOJISIOT 3aKIIOYWTh, YTO, BO-TIEPBBIX,
MO/IABJISIFOITIEE YHCJIO 0YaroB pacIoyiaraeTcsi B 3eMHOM Kope Ha riyoune 11-20 km u,
BO-BTOPBIX, UYTO TJIyOMHA 3aJieTaHUs OYaroB YyBEJIHMYMBACTCS C  POCTOM
AHEPIreTUYECKOro Kiiacca 3emMieTpsiceHui. BUIHO, 4TO o4aru Bcex 3eMIIETPSICEHUN C

K>13 (36 cobObITHit) pacnonararotcs Ha 11-15 kv u rmyOxe.
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Pucynox 3.11 - PacnipenencHue 3eMIETPSICEHUI pa3IMUHBIX YHEPTETUUECKUX
kiaccoB (K) o rimyoune 3aneranus oyaros (H).

OmuH U3 BOMPOCOB IUCCEPTAIMHU 3aKITI0YAJICS B MOJTYYECHUU TIPEICTABICHUS 00
00BEMHOH CTPYKType TOJISI CeHCMUYHOCTH. B 00001IeHHOM BHIE, 3Ty WH()OPMAITHIO
MOTYT IIPEIOCTABUTH KapThl TUIOTHOCTH MUIICHTPOB CIA0BIX 3eMJICTPSICCHUIN, HHBIMU
CJIOBaMH, KapThl IUIOTHOCTH CEHUCMHUYECKOTO (OHA B CIOSAX pPa3HON TIIyOWHBI
[11,12,94]. Takue kapTbl ObLIM pa3pabdOTaHbl C KCIOJB30BAHHEM JAHHBIX I10
3emzerpsceHusiMm ¢ K>5,0 3a 1961-2021 rr., moaydyeHHbIM Ha TEPPUTOPHUHU C
koopauHaTtamu 44°00'-47°00'c.m. u 76°00'-83°00" B.1. (cM. puc.3.12). B BepxHem
cinoe 3emHou kopel (H = 0-10 kM), oyaru 3amoJHSIOT BCIO IUIOMIA/b, 3HAYCHHS
TUIOTHOCTU PA3JIMYAIOTCS B Pa3HBIX 4yacTsiX Tepputopuu (cM. puc.3.12a). Yetko BumHa
1oJjioca OJM3IIMPOTHOTO MPOCTUPAHUS C BBICOKOM TUIOTHOCTHIO OYaroB, MPUYPOYCHHAS
TepputopuaibHo K Xp. FOxHON JXoHrapuu. BHyTpu 3TOM MOJOCHI pacnpeneieHue
IUIOTHOCTH OYaroB MMEET MO3aWYHYIO CTPYKTYpY, C MAaKCUMyMaMHu B JIByX pailoHax.
JlocTaToyHO YETKO BUIHA 30HA CEBEPO-3aMaAHOTO IMPOCTUPAHUS, COBMAAAIOLIAS  C

BOCTOYHBIM OKOHUaHueM CeBepHoii XKoHrapumu.

a 0
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Pucynok 3.12 - KapTsl MI0THOCTH SMHUIIEHTPOB 3€MIIETPSICEHUI B MHTEPBAIaX
rryoud H = 0-10 kM (a), H = 11-20 kM (6), H = 21-30 kM (B) u H = 31-40 km (7).

Ha tepputopun Boctounoro oxoHuaHusi CeepHoil JKoHrapuu, 3HA4YCHUS
MaKCUMaJIbHOW IUIOTHOCTH OJIHLEHTPOB TOpa3l0  HWXKE 4YEeM Ha TEPPUTOPHH,
npuypoueHHol K IOxHoM XKonrapuu. Xapakrep pacnpeaeineHus INIOTHOCTH 04aroB
3emueTpsicennid Ha riryonnax H = 11-20 km (cM. puc. 3.126) aHanorudeH ToMmy, 4ToO
UMeJ MECTO B mpenpiayiieM ciydae. [Ipu yBennueHuu riayOuHbl CeCMOAKTUBHOTO
cios ( ¢ H>21) (cm. puc. 3.12B u 3.12r) HabOmromaeTcs TCHACHINS, KaK YMCHBIIICHUS
TIomaan obyiacteld celicMuyeckoro ¢oHa, TaK W YMEHBIICHUS 3HAYCHUH CcaMou
wioTHOCTU. Yucno 3emnerpsiceHuil Ha riryoune H>31kM mano, ogHaKko ¥ 1o 3TUM
JaHHBIM ~ BUJHO, YTO O0JacTH C HAWMOONBIIUMHU 3HAUYEHUSMU TIYyOMH OYaros,
pacrnojyiokeHbl B 0KHOM dYactu JKOHrapum M 4YTO OHM HUMEIOT OJM3MIMPOTHOE
IPOCTHUPAHUE.

Ha ocHOBaHMM NONYYEHHBIX MAHHBIX MOYKHO ITOJYYUTH IPEICTABICHUE O
TPEXMEPHOM CEHCMOAKTUBHOM OOBEME PpACIOJIOKEHUS O0YaroB MOAABJIAIOIIETO
OonpIIMHCTBA cHa0bIX 3emuleTpsceHuil. Ha ocHOBaHMM JeTanbHOrO aHaiu3a

oOJnacTeil MaKCUMAaNbHOMN IJIOTHOCTH OYaroB 3€MJIETPSICEHUN Ha pa3HbIX TIyOuHAaX,
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MO>KHO CJIeJIaTh BBIBOJ O COBHAJCHHHM MX IUIAHOBOT'O IOJIOXKEHUS C YBEJIMYEHUEM
rIyOuHBI. JTOT ()aKT BO3MOXHO CBHUJAETEIBCTBYET O ONM3BEPTUKAILHOM MaJCHUU
CECMOAKTUBHOTO  ciogd. YtoObl  mpoBecT  Oojiee  JCTAIbHYIO  OLEHKY
POCTPAHCTBEHHON (POPMBI CEHCMUYECKOTO CIOs, ObUTM TOCTPOEHBI TIyOMHHBIC
paspessl (cM. puc. 3.13) Broas (mpoduis I-1' Ha puc.3.22) u Bkpect (mpodmmm I11-
I'n IV-IV' Ha puc.3.22) npoctupanus xpebra IOxuoii YKonrapunm, a Taxke 1o
BOCTOYHOMY okonuanmio Ceseproii Yonrapun (mpodums 1I-11' Ha pucynke 3.22).
Jl71st 5TOr0 OBUIM MCTOJIB30BAHBI KapThl IJIOTHOCTH OYAaroB /ISl Pa3IMYHbIX TIyOUH
(em. puc. 3.12). B po6aBok k 3ToMy, Ha pucyHke 3.13 mpuBeneHbl rpapuku
M3MEHEHUS YPOBHS CEHCMHUECKON aKTUBHOCTH (Aj1g) MO BEIOpaHHBIM npoduiisim. 13
pPUCYHKa BHJHO, YTO MAaKCHUMAaJIbHbIE€ 3HAYEHMs] CEHCMHUYECKOW AaKTUBHOCTU M
IJIOTHOCTH OYaroB 3eMJIETPSICEHHII HAa pa3IMYHBIX TNIyOMHAX JOCTAaTOYHO OJM3KO
COBIAJIAIOT U C BO3pAaCTaHUEM ITyOMHBI CEICMOAKTUBHOTI'O CJIOSl 3HAUEHMSI ITapameTpa
Ajo yBEJIUYUBAIOTCA.

N3 pucynka 3.13 cnenyet, 4to riryOuHHbBIE pa3pe3bl BA0Jb OxHoM XKonrapuu
u BoctouHoM uyactu CeBepHoil JKoHrapum uMeEOT (QopMmy Tpameuuu, NepenHss
(Bocrounas mo mpoduio I-1' u ceBepo-3amanree mo mpoduto II-11Y) nmeer Gomee
IOJIOTMM BHJ, Y€M IPOTHUBOMOJIOKHASI CTOPOHA. 3HAYEHHE BBICOTHI TPANELHH
(TTyOHHBI TOOIIBBI CEHCMOAKTUBHOTO ¢71051) paBHa 40 kM 1o mpodmmo I-1" 1 30 km
1o mpodwio I1-11', a 3HaUCHHE ITHHBI HIKHETO OCHOBAHHS COCTABISIET ~330 KM s
mpoburst I-1I' 1 ~270 xm mis  mpodumrst II-11°. Tpencrasiaennsie (cM. puc. 3.13)
riy6ounnsie paspesst -1 V-1V gaior npeacrasnenue o Gopme ceiicMOAKTUBHOTO
o0beMa mnomnepek cTpykryp IOxnHoit XXonrapuu. D10 ecThb Hekoropas urypa,
KOTOpas Cy>KaeTcsl K HU3y 1 UMeeT HauboJiee MOrpyKEHHYIO 4acTh, COBIAIAIOIIYIO B
maHe ¢ FOxnoun XXonrapuei. I[IpoTsykeHHOCTH MOJOIIBBI CEMICMOAKTUBHOIO CJIOSI B
ATUX HampaBieHusX paBHa npumepHo 100 kM. B 3TOM oOBeMme, BBIIEICHHBIM IO

c1a0bIM TOJTYKaM, OyIyT COCPEIOTOUYEHBI OYAYIUE OYaru CUIBHBIX 3eMIICTPSICEHUN

[11, 12, 94, 95].
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Pucynox 3.13 - I'paduku u3meHeHus: CeHCMUYECKON aKTUBHOCTU A1g (a) U
riy6uHHbIe paspessl (6) mo mpodmmsm I-1, -1, -1 V-1V,

[IpoBeneHHBIM  CONOCTAaBUTENBHBIA  aHAJIU3  BapUalMd  CEHCMHYECKOM
akTUBHOCTU (CM. puc.3.22), pacnpenefeHus TJIyOrMH 04aroB ciaObIX 3eMJICTPSICEHUM
Y SMHLEHTPOB Pa3pyLIUTENbHbIX 3emieTpacenuid (M>6.1, cM. puc.3.16) no3BoJsieT
3aKJIFOYUTh, YTO Pa3pyIIUTENIbHbIE CEHCMUUECKHE COOBITUSI TPUYPOUYEHBI, BO-TIEPBBIX,
K 00JIaCTSIM C BBICOKMMHM 3HAYCHHUSIMH CEUCMHUYECKON AaKTUBHOCTH U IJIOTHOCTH
SMMIIEHTPOB 3EMJICTPSICEHUM MJIM K HMX KpaeBbIM YacTsIM M, BO-BTOPBIX, K OoJee
rIyOOKHM CIIOSIM CEMCMOAKTHBHOTO 00beMa. DTO MO3BOJISIET 3aKIHOUYHUTh, YTO OYaru
CWJIbHBIX 3€MJIETPSACEHUN TATOTEIOT K TEM MECTaM, IJie MOITHOCTh CEICMOAKTUBHOIO
cliosi HamOoJblIas. DTO MOATBEPKAAET 3aBUCUMOCTb CIHOCOOHOCTH HaKOIJICHUS
DHEPIUM B 3E€MHOM KOPE OT JIMHEMHBIX PAa3MEpPOB M MOIIHOCTH CEHCMOAKTHUBHOTO
cinos [11, 12,95]. OTcroga BBITEKAET, YTO T€ TIIYOMHHBIE CEHCMOAKTUBHBIC CJIOH, O
KOTOPBIX CKa3aHO BBIIIE, SBJISAIOTCS BEPOATHBIMH MECTAMU BOSHUKHOBEHMSI OYAyIIMX
CUJIBHBIX 3E€MJICTPSICEHHI Ha paccMaTpuBaeMor TeppuTopur. CaMbIM BEPOSITHBIM U3
HUX MOXKET ObITh CEHCMOAKTHBHBIN CJION IMTUPOTHOTO MPOCTUPAHMUS, TJTUHA KOTOPOTO
cocraBisieT mnpuMmepHo 600 KM, TeppUTOPHAIBHO NpUypodYeHHbIM K HOkHOM

’Kounrapuu u xpedbty bopo-Xopo.
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CelicMHYeCKUI peKMM PeruoHa UCCJaeJ0BAHUM

IIpocTpaHCTBEHHO-BPEMEHHbIE 3aKOHOMEPHOCTH PpAacCIpeleIeHus] CHIbHbBIX
3emuleTpsiceHMil. /{11 co3gaHusl KOJIMYECTBEHHOM MOJEIM CEMCMUYECKOro peXuMa, a
TaKOKE JUIS PEICHUS PAKTUUECKUX 33724 OLEHKH CEHCMHUYECKON OMTaCHOCTU M MPOrHO3a
3eMJIETPSICEHUH, UIMEET BaXKHOE 3HaYEHUE MH(OPMALIUS O POCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX pacHpeeieHus] CUIbHBIX 3eMiIeTpsaceHnid. Brie B pazaene 2.2 ObUI0
MOKa3aHO, YTO IUIONIATHOE PACIPENICNICHUE 0YaroB 3eMJIETPSICEHUI TPEICTaBIAET COO0it
JOBOJIbHO ~ CJIOXKHYK) KapTWHY. JIeMCTBHUTENBHO, M1 BHYTPUKOHTHHEHTAIBHBIX
OPOr€HUYECKUX 00J1acTeil, K KOTOPhIM OTHOCHUTCSI M PACCMAaTPUBAEMBIA PETUOH, UMEETCSI
CJIOKHAsI TeoIMHAMUuecKass OOCTaHOBKA, CJIEICTBUEM KOTOPOHM SBJSIETCS paccesHHas,
TpyIHOIIpeCKa3yeMasi KapTuHa IUIOLIAIHOrO pacipeiesieHus 3emiieTpsicennii. Bmecre ¢
TEM, KaK [IOKa3blBAlOT pe3yJbTaTaM SKCHEPUMEHTAIBHBIX HCCIEIOBAHUM, SPKO
BBIPQKEHHBIE JJIEMEHTBI OpPraHU3allMd TaKXKE IPUCYTCTBYIOT B IPOCTPAHCTBEHHO-
BPEMEHHOM pacIIpe/IeIeHN BHYTPHIUIMTOBOM ceficmuuHocty [11,12, 96, 97, 98].
CusibHbIE 3eMJIETPSACEHUS IPUYPOUEHBI B OCHOBHOM K TPaHUIIaM OJIOKOB pa3HOI'O PaHra,
00pa3ysl JMHEMHO BBITSHYTbIE 30HbI PA3HOIO HalpaBiIeHUs. B IEHTpabHBIX YacTAX ITUX
OJIOKOB,, KOTOpPBIE MPEACTABISIIOT COOOM JKECTKOE SAPO, CUIIBHBIX 3€MIIETPSCEHUN MaJlo
WIM OHU OTCYTCTBYIOT. TakuM 00pa3om, mporiece 1eGopMUpoBaHUs B OOJIBIIEH CTEIIEHH
CBOIMTCS K MEPEMEILIEHHUIO OJIOKOB 36MHOM KOPBI BJIOJIb OCJIA0IEHHBIX 30H.

Haubonee sipkriMu npuMepamMu UX, MPEACTABISIOTCS JTMHEHHBIE CEMCMOAKTUBHBIC
30Hbl CeBepo-Tsubp-Illanbckas u FOxHo-TsHb-Illanbckas. K mepBoi 30He, IMHA
KOTOpOM cocTaBisieT npumepHo 1200 kM, MpUypOYEHBI OYaru BOCbMU 3EMIIETPSCEHUM C
marautynamu M = 7,3-8,3, a KO BTOpPOH, y KOTOPOH MPOTSHKEHHOCTh COCTABIISIET
npuMepHO 1400 kM, IPUYpOYEHBI OYarv MIECTH 3EMIICTPACEHUN ¢ MarHuTyaamu M =
7,1-8,2. Bo BHyTpenHei e yactu Tsnb-11lanbckoli ropHOM CUCTEMBI OTCYTCTBYIOT O4aru
semierpsicennii ¢ M>7,0 [11].

Ota 3aKOHOMEPHOCTh XapakTepHa U 4iisi XKonrap-bopo-XopuHcKoro permuona, rie
JOCTATOYHO YETKO BBUIEIAIOTCS JIB€ JIMHEMHBIE 30HBI, B MpPEENbl KOTOPBIX

pacronararoTcsi ouaru Bcex 3emuierpsicennii ¢ M>6,1 (cMm. puc. 3.14). Yka3aHHbie 30HBI
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OKOHTYPHBAIOT C ceBepa u ¢ rora JKonrap-bopo-XopuHckyro ropHyro cucreMy. [lepsas
U3 HUX (CeBepHasi) MPOTSKEHHOCTh KOTOPOM cocTaBisieT okosio 800 KM, HAUMHAETCSL OT
Mepuauana 85°E W mpoTAruBaeTcs B CEBEPO-3alaJHOM HAMpaBiICHUU A0 MEpPUANAHA
77°E. Ota 30Ha chopMHpOBaHa OYaraMyd W3 JCBATH 3E€MIICTPSCCHUN C MAarHUTYJIaMH
M>6,1. Bropas (ro’xHasi) 30Ha To)kKe HauuHaeTcs ¢ Mepuauana 85°E u nmpotsruBaercs B
CeBEepO-3alalHOM HampasieHud 10 I. Kynbmka W fmanee MEHsSET HalpaBlICHUE Ha
OMM3ILIMPOTHOE 1 1O 44° MMpPOTE MPOJOIDKAETCS Ha 3amaj B cropoHy I. Kamuaras. /[imuna
ee cocrausier nopsaka 700kM. MakcumanpHas ~MarHMTya  3€MIJIETPSICEHUM,
MPOM3OIIEAINIMX B 00eux 30HaX, paBHa 7,5-8,0. Bce oM pacnomnararorcsi B mpenenax
xpeota bopo-Xopo BoctouHee 83°-ro MmepuauaHa, a 3amajHee OT HEro BEJMYMHA
MarHUTY/IbI 3eMJICTPSICCHUI YMEHBITIaeTCsl CHavasa Jio 6,1-6,5 u nanee 1o 5,5-6,0.

Takum 00pa3oM, B paccMaTpUBAEMOM PETHOHE MO PACIMOJIOKEHUIO CHIIBHBIX
3eMJIETPSICEHUI YBEPEHHO BBIIENAIOTCS JIBE JIMHEWHBIE CECMOAKTUBHBIE 30HBI, KOTOPBIE
OoKOHTypHuBatOoT KoHrap-bopo-XopHHCKYI0O TOpHYIO CHCTEMY C CE€BEpa M C IOra.
BbifienieHHbIE 30HBI  C  BBICOKOM CTEMEHHM BEPOSTHOCTH  SBIISIIOTCS  MECTaMU
BO3HUKHOBEHUSI OYAYIIMX CHIBHBIX U Pa3pyIIUTENLHBIX 3€MJICTPSICEHUM Ha ATOM
TEPPUTOPUH.

[IpencraBisieT MHTEpEC COMOCTABICHUE BBIICICHHBIX JIMHEWHBIX HCTOYHHUKOB
CEMCMUYECKUX JHEPIUM C aKTMBHBIMHU Pa3JIOMaMU U CEHCMOTCHEPUPYIOLMMHU 30HAMHU.
[61, 69]. PesymbTaThl ux cpaBHeHHWs daHbl Ha pucyHkax 3.15 u 3.16. Kak BumHO U3
JTAHHBIX PUCYHKA 3.15 FOXKHBIN JTMHEWHBIA UCTOYHUK CEHCMHUYECKUX YHEPTUil HAXOIUTCS
B HerocpencTBeHHon Omm3octu (1o 81-ro mepuaunana) ot FOxHo-)KoHrapckoit (Homep
Ha Kapte 1), a ceBepHbIi — BopoTasMHCKON (HOMEp Ha KapTe 2) 30HBI Pa3OMOB.
YuuteiBasi TOYHOCTH  ONPENENICHUS KOOPAWHAT  SIUUEHTPOB  HCIHOJIb30BAHHBIX
3eMJIeTpsICCHUN (OCOOCHHO B pPaHHME TOJbI), a TaKXKE MapaMeTpoB paszjioma (Twil,
MIPOCTPAHCTBEHHOE IMOJIOKEHUE TUIOCKOCTH pa3pbiBa U JIp.), CTENEHb WX COBIAJCHUS

CJIICAYCT CHUTATh XOPOIINMH.
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Pucynok 3.15 - AKTUBHBIE pa3JIOMbl U JINHEHHBIE HCTOYHUKN CEHCMUUECKHUX

sHepruii: 1 - mo 3emuerpsacenusmu ¢ M>6,1; 2 no 3emnerpsacenusmu ¢ M>4,8.
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Pucynoxk 3.16 - CeiicmoreHepupyromiye 30HbI U JIMHEWHBIE HCTOYHUKHA CEHCMUYECKUX

sHepruit: 1- mo 3emnerpsicenusiM ¢ M>6,1; 2 - no 3emnerpsicenusim ¢ M>4,8.
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Cornacho [61], KOxxHo-)XoHTapckuii TiTyOMHHBIN Pa3ioM OrpaHUYMBAET C Iora
’Konrap-bopo-XopHUHCKYIO0 TOPHYIO CUCTEMY. DTOT pazioMm mpoTsaruBaercs uz KHP
Ha CEBEpO-3amaj] U yXOIUT Moj KaliHo3olckue oTnoxenus FOxuo-IIpubanxamckoit
BIIAJIMHBI, TPH 3TOM pACWICHSSACh MONEPEYHbIMU pasziomMamMu. B s3ToM ke
HaIIpaBJICHUU YMEHBIIAETCS MOLIHOCTHh 3eMHOW Kopbl OoT 50 no 44 kM, a Takxke
MOIIIHOCTh AKTUBHOM MAHTHM, IPH 3TOM, IPOCTUPAHHUE JECTPYKTUBHOW 30HBI
COBIAJACT C HANPABICHHEM MNPOCTUPAHMS 30HBI I'PAJAUEHTOB MOIIHOCTH aKTUBHOMU
MaHTUU. 3HAYCHHsI AMIUIMTYZAbl IIEPEMELICHUS SIUTEPILUHCKON JeHYIAlMOHHOU
MOBEPXHOCTU HE OJMHAKOBBI Ha OTIEIBHBIX OTPE3KAX pa3jioMa, W YMEHbIIAIOTCS B
HallpaBJI€HUM C BOCTOKA Ha CEBepo-3amaj OT BEJIWYUHbI 2 KM (B paiioHe
OpUNOAHATHIX OJ0KOB) 10 BenmuuuHbl 0,8-0,5 KM (IIOA PBHIXJIBIMU OTJIOKEHUSMU B
FOxHo-ITpubanxamickoil BraguHe). B ceBepo-3anmaHOM HamnpaBlIEHUH H3MEHSETCS
TaK)K€ CyMMapHas MHTEHCUBHOCTb HeoTekToHMueckux asmwkenuit (MHJ). Oxomno
[Tan¢unoBckol BHaAWHBI 3HAYEHUS CyMMAapHOW MHTEHCHUBHOCTH HE IMPEBBIIAIOT 3
KM M OCTArOTCs Ha TakoM ypoBHeE Ha teppuropun KHP, a mo nmpoctupanuto B cesepo-
3anagHoM HanpaBiaeHuu 3HadeHuss MH/L ObicTpo nocturator 10 4-5 kM. O BBICOKOM
ypoBHE ceiicmuueckoil onacHocTH FOxHO-JKOHrapckoro paszioma roBopst (paxTel
VWHTEHCUBHBIX JIBHJKEHHI HOBEWILErO 3Tana, KOTOPBIE BBIPAXKAKOTCS B HAJBHIOBBIX
NepeMEeIEHUsIX BJIOJIb pa3jioMa, B 00pa3oBaHMM B HEOTCHOBBIX OTIOXKEHHIX
MPUPA3IOMHBIX CKIIAJOK, e(opManuii 1 pa3pblBOB B palloHaX roJOLEHOBBIX Teppac,
a Tak>ke MoBbIIeHHbIC 3HaueHus MH/I [61,69].

AHanornuHasi KapThHa HaONrogaeTcs W Ha pucyHke 3.16, e BbIICIIEHHBIC
JIMHEWHBIE NCTOYHUKHU CEMCMHUUYECKUX DHEPTUM B IUIAHE PACIIOJIATAFOTCA JOCTATOYHO
omsko ot FOxno-XXonrapckoit (Homep Ha kapte 19) u boportanmunackoit (Homep Ha
kapte 21) ceillcMoreHepupyrolmux 30H, B Mpeleraax KOTOPhIX MOTYT BO3HUKHYTh
3eMJIETPSICEHUS ¢ MarHuTy 101 A0 8,0.

B 3aBucrMocTH pacripeneneHus 3eMJIETPSICEHUI OT BPEMEHH, TAKKE UMEET MECTO
OYEBUIHASA  YHOPAIOYEHHOCTH: B  CEHUCMHMYECKOM  JEITEILHOCTH  OTACIIHHBIX
CECMOAKTHBHBIX 30H HAOMIOAAIOTCS TEPUOAbl AKTUBM3ALMKA M 3aTUILbS. Y Ka3aHHAas

3aKOHOMEPHOCTh ~ YCTAHOBJIEHA MO pe3yJbTaTaM CTATUCTUUECKUX HCCIIEI0BAHUM

70



BPEMEHHBIX Bapuallnii CEeiCMUYHOCTH Ha MpuMepe OCHOBHBIX perroHoB CHI', Bcero mupa,
U ceiicMoakTuBHBIX 30H TsHb-lllans. Vcnoms3oBamice MomuduImpoBaHHbIE TpadUKH
yenoBHbIX Aedopmarmii [11, 99, 100]. B uTore »tux wHCCiaeAOBaHHI OBLIO CHEIAHO
3aKJIIOYEHHE, YTO ISl PeabHO HAOII0AaeMOTO CEMCMHYECKOTO Mpoliecca, TeHICHIMS K
IPYNIHUPOBAHUIO  SABJSIETCS  CKOpee MpaBWIOM, dYeM HUcKimodeHueM. CuiibHbIe
3eMJICTPSICEHHSI BO3HUKAIOT, B OCHOBHOM, I'PYIIIAMH, Pa3JeJICHHBIMU MEPUOAAMU MTOKOS
[12, 26,27, 29,99, 101].

Ha pucynke 3.17 mpuBemeHbl oOpaOoTaHHBIC IO YKAa3aHHOW BBIIIE METOJIUKE
rpaMK1 HaKOIUIEHHBIX JepOopMaiuii JKonrap-bopo-XopuHckoro  permoHa  3a
pa3IMYHbIC TIEPHONBI HAOMIOACHUM C y4eTOM JaHHBIX MOCIEAHMX JieT. Bumno, 4To
NOBEICHUE  DKCIIEPUMEHTAIbHBIX JAaHHBIX HW3MEHSAETCS BO BPEMEHH — IMPOUCXOAUT
YepeOBaHre TIEPHOIOB HAKOIUICHWS W BBICBOOOXKAECHHE YCIOBHBIX Aedopmanmii. Ha
IEpBOM Iepuojie (dTane) MPOUCXOJUT MOHOTOHHOE HapacTaHHe (HAKOIUICHHE)
nedopmanmii, a Ha  BTOpPOM JTane MPOUCXOJUT HMHTEHCHBHOE BBICBOOOXKICHUE
HAKOIUICHHBIX Ae(opMaIiii - B T€YEHHE OTHOCHTEIFHO KOPOTKHUX MEPUOIOB BPEMEHH
HPOUCXOJUT TpyIIia CHIbHBIX 3emieTpscenuil. CormacHo pucyHky 3.17 a B mpenenax
JKonrap-bopo-XopuHckoro permona 3a nociennue 280 JeT BBIAEISIOTCS TPU MEPUOA
aKTUBU3allMM  CEHCMHUYECKOro  Mpollecca,  KOTOpble — pas3fielieHbl  NepHOJaMU
ceicMU4ecKoro 3aTullibsi. [Ipu 3TOM MpoaomKUTETBHOCTD MPOLIECCa 3aTUILIbSI COCTaBIISIET
nopsinka 73-87 ner, a aktuBuzamu - 21-27 ner. HeoOXoauMo OTMETHTh, YTO B TaHHBIN
MIEpUOJ] BpEMEHH, BEJIMYMHA HAKOIUICHHBIX Je(opMaluii B JTaHHOM pErroHe Onm3Ka K
KPUTHUYECKOMY (BEpPXHEMY MpE/IeNy), YTO TO3BOJSET MPEANOIOKUATh O TOBBIIICHHOM
BEPOATHOCTH BO3HUKHOBEHHUS 37IECH 3eMJICTPSCEHHUS C dHEPreThdeckuM kiaccom K=16-
17 wmm cepun Oosee cnabbix coObITHH B Ommkaiiiee rofpl. Cyns MO UCTOPUYECKUM
JTAHHBIM OYark uX, CKopee Bcero OyAyT pacmonarathes B mpeenax xpedra bopo-Xopo.

AmnanornyHasi KapTHHA BapHaIliii CEUCMHYHOCTH BO BPEMEHU OTMEYACTCS U IS
JPYTUX TEepUoIoB HaOmoaeHni. Tak, mo qaHHsM pucyHka 3.17 6, naunnHast ¢ 1880 roma
BBIICJISIFOTCST — MsITh, @ ¢ 1940 roma mo manHbIM pucyHka 3.1/ B — Tpu mnepuoja
aKTUBM3AIMM  ceCcMMYHOCTA. [lpm  3TOM  MPOAOKUTENBHOCTh  HAapacTaHHS

CEMCMUYHOCTH Il THX ClydaeB cocTamisier mopsiaka 24-30 ner, a JAIuTenbHOCTh
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nepuona akrusuzaimu S5-10 ner. Cyns, Mo Xapakrepy M3MEHEHHs SKCIEPUMEHTAIBHBIX

JAaHHBIX B HACTOSAIICC BPEM:I 3aBCPIIACTCA OUCPCaAHAA (1)2138 CEMCMMYECKOM AKTUBU3all1H.

1750 1800 1850 1900 1950 2000 roabl

8 1/2
SEV?10 mx 6
1.0
0.5
0]
1880 1900 1920 1940 1960 1980 2000 2020 roagbl
6 1/2
SEY?10 mx B
60
40
20
0 T T T T T T T T T T T T T T T T 1
1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 rogbl

Pucynok 3.17 - I'paduku nakornennoit nepopmanuu (benbodda) Kourap-bopo-
XOPHUHCKOT0 pErMoHa 3a Pa3IN4HbIE IEPUOIbI HAOTIOIEHUH.

Takum 00pa3om, MpeACTaBICHHBIE BBIIIE PE3YJILTATH TO3BOJISIOT 3aKIIOYUTH,
YTO BO BPEMEHHOM M DSHEPreTUYECKOM XapaKTepe pa3BUTHUS CEMUCMUYECKOTrO
mporiecca HaOJNIOJAeTCs CMEHAa TEPUOJOB HAKOIUICHUS U Pa3psSiaKd  yOPYrux
nedopmaiiiii, 9To0 MOKET OBITh MCIOJB30BAHO, HA TIEPBOM 3Tare JOJTOCPOYHOTO
MPOTHO3a BO3MOKHBIX Ha JAHHOW TEPPUTOPUU CUIIbHBIX 3€MJICTPSCCHUI.

I'padpuxky nmoBTOpsAIEMOCTH 3eMJICTPACEHMH K OLICHKE MapaMeTpoB Ajg, Y.
Nudopmarus 0 KOJIMYECTBEHHBIX 3HAYCHUSX MAPAMETPOB CEHCMHUYECKOTO PEKHUMA
HeoOXouMa 1Jis 000CHOBAaHHOTO CYXJEHHUsI 00 YPOBHE CEHCMHUYECKON aKTUBHOCTU
OYaroBbIX 30H U UX CPABHUTEIIBHOTO aHajin3a. Takou MOAX0/ MO3BOJISET NEPEUTH OT
JMCKPETHBIX KapT SMUIEHTPOB K KapTaM CEHCMHMYECKON aKTUBHOCTHU, IJIOTHOCTH
SMULEHTPOB M JIp., KOTOPBIC XapaKTePHU3YIOT HEMPEPHIBHOW  BEIMYHMHOM
MPOCTPAHCTBEHHOE pacIpeesieHue CEHCMUYHOCTU. B HacTosinee Bpemsi mapaMeTpsl
CEHCMHMYECKOTO PEeKMMa H3Y4aloTCsi M OLICHUBAIOTCSA C HMCIOJIb30BaHUEM Tpaduka
noBTopsieMoctu  3emierpsacenuid [11, 12, 38, 87|, koTopwlii mpeacTaBiseT

3aBUCUMOCTh MEXIY DHEPreTHYECKUM KiaccoM 3emieTpsiceHuil (K) u norapudmom
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gucna 3emuerpsicennit (IgN) nmamHoro kiacca. Jlanee mnpuBeneHbl pe3ynbTaThl
JETATBHOTO U3YYEHHS CEUCMUYECKOTO PEKUMA CEMCMOAKTUBHBIX 30H.

[Ipoananu3upoBaHa MOBTOPSEMOCTh YHCJIA 3€MIICTPACEHUN C  LEJIBIO
ONpENENICHUS] MapaMeTPOB CEHCMUYECKOIO pEKMMa CEHUCMOAKTUBHBIX 30H U
JanbHEHIIero cpaBHEHUsI UX MEXIY coOoi. B coOTBEeTCTBUM C KapTOMl AMUIIEHTPOB
CaObIX 3eMJICTPSICEHUII W XapaKTepOM OCHOBHBIX TE€OJOTHYECKUX CTPYKTYpP
tepputropu (cM. puc.3.10), Npou3BeAEHO JAEJIEHUE TEPPUTOPUU HA OTHAEIbHBIE
CEHCMOaKTUBHbBIC 30HBI. ['papuku MOBTOPSAEMOCTH 3eMJICTPSICEHUN NJIsi TEPPUTOPUU
B neioM (1) m ayisi OCHOBHBIX cCeMCMOAaKTHBHBIX 30H (2-11) mpeacrtaBieHbl Ha
pucynke 3.18. B paboTe uCHNOIB30BAINCH JJaHHBIE O TOJNYKAX, KOTOpPbIE OBLIN
MPEICTaBUTEIbHBIMA Ha M3ydyaeMou Tepputopuu. ['paduxu moBropsemMoctd ObLIU
MOCTPOEHBI MO CIOCO0Y CYMMHUPOBaHMS, KOI/Ia 1O OCH OpJAUHAT OTJIOXKEHO YHUCIIO
3emiieTpsiceHuid ¢ K2>Kj, 3a cyeT 4ero yBEIMYMBAECTCS TOYHOCTH OIIPENEIICHUS
napaMeTpoB cedicMuueckoro pexuma. M3 pucynka 3.18 BumHo, 4yTO Tpaduku
NPSIMOJIMHEWHBI ISl SHEpPreTuyeckux knaccoB ot K = 7-8 no 12-13 u Oonee. s
BCEro pailoHa, yrioBoil KO3 PUIMEHT rpadrka HOBTOPSIEMOCTH COCTABUII B CPETHEM
0,45+1, a nnsa xpedToB 3amnmiickuii u Kynreit Anaray - 0,48+0,001.

B Tabmune 3.1 nmpuBedeHbl paccuMTaHHbIE 3HAUYCHHUS  IapaMeTpoOB
ceiicMuueckoro pexuma (A;g — cedicMuuecKkas aKTUBHOCTb, ¥ — YIroJl HakJOHa
rpaduka MOBTOPSAEMOCTH, S — IJIOMIAAL 30HBI U Jp.) W3 Tabmuiel criemyer, 4yTo
HauOOJbIIMN YpPOBEHb CEHCMHUYECKOM aKTHUBHOCTH HMeeT Mecto i bopo-
XopuHckoit 30HbI (419 = 0,202), 3aunuiicko-Kynrelickoit (A419= 0,10). Croma MoxHO
takxe 100aBuTh JKoHrapckywo 30HYy (4o = 0,064), u Kuprusckywo (49 = 0,055).
CaMble  HM3KHE 3HAYEHUS YPOBHS CEUCMHUYECKOW AKTUBHOCTU TMOJIYYEHBI IS

Capkanjackoit u FOxuo-ITpubanxarnickoi 30H (419 = 0,007-0,004).
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CEMCMOAKTHUBHBIX 30H.
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Ta6mura 3.1 - [TapameTps! CeHCMUYECKOTO PEKIMa OCHOBHBIX CEHCMOAKTUBHBIX 30H

2

Ne Ha3Banme 30H S, km” | Ilepuon K,, | A Y v
HaOIIOCHUS

1 XKonrap-Cesepo-Tsaup- | 466871 | 1951-2022 | 9,0 | 0,04 | 0,45 | 0,93
IITanbckas

2 3amnmiicko-Kynreiickas | 29098 | 1951-2022 80 0,10 [0,42 |2,16

3 | Konrapckas 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 Kermennckas 16773 | 1951-2022 8,0 (0,045 (0,44 |1,40

6 | Uy-Mnmiickas 20792 |1951-2022 8,0 0,012 {052 |0,38

7 Ceepo-XXonrapckas 29644 | 1989-2022 8,0 (0,019 (0,47 |0,49

8 | Capkanjackas 28462 |1989-2022 |8,0 |0,007 {056 |0,27

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

10 | FOxHoO - 82607 | 1951-2022 |8,0 (0,004 |0,47 |0,16
[Tpubanxanickas

11 | bopo-XopuHcKas 25199 | 2003-2022 |7,0 |0,202 |0,52 |3,02

PaccmoTpyM  CKOpOCTH  HapacTaHus CEHCMHUYHOCTH  JUIA  OTHEIBHBIX
CEeiCMOaKTUMBHBIX 30H. Kak mokazaHo B monpaszene 2.1, oHa omnpenpensercs
YpaBHEHUEM  MPAMOJIMHEHHBIM  YacTH  KyMYJSITUBHOTO  rpaduka  yucen

3eMJICTPSICCHUH, KOTOPOE UMEET CleAyromIuii Bu B popmyiie (3.2.2.2):
> N=ut + c, (3.2.2.2)

rae Y N - cymmapHoe 4uciio 3emiieTpsiceHul 3a Bpems t (roasl); v- CKOpOCTh
HapacTaHUsl CEHCMUYHOCTH (YMCIIO 3eMJIETPSICEHU B ToX); C- CBOOOIHBIN YJIEH,
KOTOPBIM 3aBUCHUT OT MOJIO)KEHHUSI CHCTEMbl KOOPJIMHAT U HE MMEET (PU3NYECKOro
cMmbicia. Jlnsg aHanu3a MCMoONb30BaHbl 3emieTpsaceHus ¢ K = 9, kak Hauboee
MpPEICTaBUTENbHBIC HA BCEH TEPPUTOPUHU paccMaTpuBaeMoro paiioHa. UtoObl yuecTb
BIMSIHAE pa3Mepa IUIOIMaAu 30HBI (Sj) Ha BEIMYMHY CKOPOCTH HapacTaHUS
CeiCMIYHOCTH, 3HAYCHHS U TIPUBEACHBI K CTAHAAPTHOH mromann Sy = 10 Thic. KM,
YTO IO3BOJIUT CPAaBHUTH 3HAYECHMS U PA3IMYHBIX 30H Mexay coOoi. IlomydyeHHbie
3Ha4YeHMs! U JaHbl B Tabmuue 2.2. BpIcOKHe CKOpOCTH HapacTaHHsl CEHCMHUYHOCTU
ormeuaroTcs 'y bopo-Xopunckoit v = 3,02; 3awmnumiicko-Kynretickoit v = 2,16 u
Kuprusckoi v = 1,77. CpenHue ypoBHU CKOPOCTH HapacTaHusi y KOHTrapckoul v =

1,62, a cambie HU3KkHe y FOxHo - [Ipubanxamickoii 3061 v = 0,16.
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MexaHu3Mbl 04aroB 3eMJICTPACEHUI U MX TapaMeTpbl. /[eTanbHOe
U3y4YeHUE 3aKOHOMEpHOCTeH ceiicMoTekToHnueckoro aedopmupoBanus (CT]I)
36MHON KOpBbI TEPPUTOPUM C HCIOJIB30BAHMEM JAHHBIX O MEXaHU3Max O4Yaros
3eMJICTPSICEHUH, HEOOXOIMMO Il  NPOBENECHHS  BEPOSATHOCTHOW  OLIEHKU
CEHCMUYECKON OMacHOCTH M TpH pa3paboTKe METOJOB MPOTHO3a BO3MOMXKHBIX
CUWIBHBIX 3E€MIIETPACECHUH. XapaKTEpUCTUKA HWCXOAHBIX JIaHHBIX, METOJAUKA
OINpPEIENICHUS] MEXAHU3MOB 0YaroB 3eMJIETpsiCEHUN U pe3yabrarbl uzydyenus CT]] B
Kazaxcrane mnpuBoasTcs B paborax [27, 89, 102, 103, 104]. Huxe npuBoasTcs
Haubosee BaxkHbIe pe3ynbTaThl n3yueHus CT /] mpuMeHuTEeNbHO K paccMaTprUBacMoOn
TEPPUTOPHH.

Ha pucynke 3.19 mnpuBeneHbl BEKTOpHBIE JHAarpaMMbl IapaMETpPOB
TJIABHBIX HANPSKEHUW B peruoHe. W3 3TOro pucyHka He TPYOHO YBUAETh, YTO IO
a3UMYTy MPOCTUPAHUS OCEH HAIPSKEHHS CKaTUS HMMEIOT MECTO JIBa MaKCUMyMa:
«apsivoi»  350-360° u «obparnsii» 170-180° (68 % sHaueHuit). SHaueHHs yria
HAKIOHA OCH K ropm3oHTy cocrapmsior 10-20° (87 %). Jlms oceil HampsmKeHHS
pacTsDKEHUsI, a3UMYThI NIPOCTUPAHUS SIBISIOTCA ONU3IIMPOTHBIMU, OOJIBITUHCTBO UX
3HaueHn Haxomutces B mpeaenax oT 90° mo 100° u ot 270° mo 280°. B 3HaueHuMsAX
YIJI0OB TOTPYKEHHUSI OCH PACTSKEHMsI OTMEYaeTcsl 3HAUMTEIbHBIA pazdpoc - OT
ONM3BEPTUKAIBHBIX 10 OJM3TOPU30HTANBHBIX. [IpenmyliiecTBeHHbIE a3uMyTaIbHbBIC
HaIpaBJeHUsl Uil NPOMEXYTOUHBIX HAMpsUKEHUH (BO BCEM SHEPreTHUYECKOM
JMana3oHe) MPAKTUYECKH TaKHWe K€, YTO U JJIA HalpsDKEHUs pacTsikeHus. s ocu
MPOMEKYTOUYHOTO HAIpSKEHUsT MpeoOdsiajaeT B OCHOBHOM  OJM3ropU30HAIbHAs
OpUEHTAalLMA B CyOIIMPOTHOM HANpPaBIICHUU.

Taxkum 00pa3oM, 10 pe3ysbTaTaM aHajdu3a MEXaHU3MOB 0YaroB 3eMJICTPSICCHHI
B PErvOHE, CUCTEMa HAIMPSHKEHUN XapaKTepHU3yeTcsl OJIM3TOPU30HTANIbHBIM CXKAaTUEM
B CyOMEpHIMOHAILHOM HampaBiieHnd. Bwmecte ¢ TeM HE0OXOJUMO OTMETUTH, UTO B
HEKOTOPBIX paioHaxX HaOIIOJACTCS BIIOJIHE OTYETIMBAs CMEHA OPHUEHTAIMH OCH
CKaTHsl OT MEPUJMOHAIBHOIO HAMpaBlIEHUA K ceBepo-3amagHomy. Haubonee sipko
Takas KapTuHbl HaOmomatorcs B mpenenax HOsknoro Ilpubanmxamibss ¥ MeHBIEH

crernenu B fOxnoM JKoHrapumn.
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Pucynox 3.19 - BektopHble quarpaMMbl IapaMeTPOB TJIABHBIX HATPSKEHUIA:
A - pacnipenesnieHre a3UMyTOB IIpocTupanus; b — pacrnpeneneHue yrioB BeIX0O/a.
Ocu nanpspkenuit: P — cxartus, T — pactspkenus, N — mpomexyrounoe; K —
DHEPreTUYECKHUM KI1acc.

PesynpTaTh aHanmsa pacmpeneneHus 3eMIICTPSICCHUI pa3HBIX
HPHEPTETHUYECKUX JUAINa30HOB MO TUIIAM TMOJBMKEK MPEACTABICHBI B BUJE JUATPAMM
Ha pucynke 3.20. ['paganus THMOB MOABHXEK MPOBEICHA MO IMSITH Tpymnmam: 1)
B30pocC, 2) B30pOCO-CABUT U CIBUT0-B30poc, 3) cOpoc, 4) cOPOCO-CABUT U CIABUTO-
copoc, 5) umcThi caBur (o o0O0euM TUIOCKOCTSIM paspbiBa). Jluarpammebl
JTEMOHCTPUPYIOT TMPOICHTHOE COOTHOIIEHWE Ka)XJOTO THUIa TMOJBIKEK B oOdYarax
3eMIIeTpsCEHUN pa3HbiX dHepruil. U3 pucynka 3.20 BUAHO, YTO B HMCCIEAYEMOM
palioHe OTMEUEHBI BCE€ THIBI MEXaHU3MOB OYaroB 3emjeTpsceHuid. Ywucio
3eMJIETPACEHUN ¢ B30POCOBOM KOMIOHEHTOM, BABOE OOJbLIE, YeEM CO COPOCOBOMA.
Hanbonee BepoATHBIM THUN TMOJBIKEK B oOyarax BO BCEM DHEPTETHYECKOM
JMana3oHe 3eMJICTPSICEHUN — «B30pOCO-CIABUT», a HanboJiee PEIKUA — «UUCTHIU
CIABHUT» U «YUCTHINA cOpOCY.

PaccmoTpenne opueHTalMM HONANBHBIX IJIOCKOCTEH TIOKa3bIBAET, 4YTO
JMCIIOKAIlMKA B o4yarax CUJbHbBIX (K>12) 3emieTpsiceHnil UMEIOT MPEUMYILIECTBEHHO
CEBEPO-BOCTOYHOE IPOCTUPAHHE, B MEHBIIICH CTETIEHH — CEBEpPO-3araHoe.
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cOpaco-caBmr
caeuro-chpoc

CABur

BabpoCo-cABMr
caBwro-ezfpoc

Babpoc

10 20 30, 40
KonuuecTBo 3eMneTpsiceHuii (%)

OK=12 @BK=11 mK=10 OK=9 OK=8 mK=7 @K=6 mK=5
Pucynox 3.20 - /luarpaMmbl pacrpeielIeHIs] 04aroB 3eMJIETPSICEHHUM pa3HbIX
AHEPreTUYECKHUX AUAra30HOB M0 TUIIAM MOABUKEK.

B mnpenenax xpedtoB XXonrapckoro Amnatray oOpHEHTalUsl AUCIOKAIUid B
OOJBIIMHCTBE OYaroB COBMAJAET C pa3jOMaMU CEBEpO-3alaJHOTO MPOCTUPAHUS
(rmaBHBIM 0Opa3zoM B okpecTHOCTX FOxHO-XKourapckoro u 3amaaHo-KoHrapckoro
paznomoB). Tun nepopmupoBaHMs Ha OSTOW TEPPUTOPUM JUIsI BCEX 30H
XapaKTepU3yeTcs CABUIOM TpU OJIM3TOPU3OHTAIBHOM 3ajJieTaHud 00euXx ocei
HanpspkeHuil. OHOOCHOE pacTsbKeHue HaOmrofaeTcss B mpezenax JKoHrapckou u

[Tpubansxamickoi Bnaauu [102, 104].

3.2.3 KosimuecTBeHHBIE MOXEJIN CEHCMUYHOCTH

JIns KOJIMYECTBEHHOM OLEHKM I1apaMETPOB CEUCMUYHOCTH Ha H3y4aeMou
TEPPUTOpPUM  OBUIO HM3YYEHO MPOCTPAHCTBEHHOE paclpeeiieHne KOMILUIeKca
MmoKaszarejied  JIOJTOBPEMEHHON cpemHel cedicMuuHocTH. Jlims  dToro  Obutm
WCMOJIb30BaHbl JAHHBIE 10 TUJIOTHOCTH OSIUIEHTPOB 3EMJICTPSICEHUM, 3HAYCHUS
CECMUYECKOM AaKTUBHOCTH, VYIEJIbHOW MOIIHOCTH HCTOYHUKOB CEUCMUUYECKOU
SHEPI'UH, 3HAYCHUS MOIIIHOCTH CEHCMOAKTHUBHOIO CJIOS U JIp. MeTonuka pa3paboTKu
pacuera u X KapTupoBaHus npuBoasTes B [11, 12, 17, 18, 38, 94, 99, 100, 105,].

IliioTHOCTHAsT MOJeJb JNULUEHTPOB 3eMJICTPSCEHUI. Kaprupoanue
MJIOTHOCTH SMUIEHTPOBIPOBOJAUTCS CICAYIOIIMM 00pa3oM: BCS paccMaTpuBaeMast

TeppuTOopHsApa3zorBaeTcs Ha Tuiomanku AS = 30x30 kM u B npeaenax Kak10i U3 HUX
78



nojacuuThiBaeTcss unciao 3emerpscennii (Ny) ¢ K>K,in=8,6, Hauunas ¢ 1951 roma
(7=71 ropn). 3HaueHHUE MIOTHOCTH AMHULIEHTPOB N*, oTHeceHHOe K momaau So= 1000
kM° 1 K0 Bpemern Tp = | roay, B Kaxkmoii Touke ompexnemsiercs mo popmyite (3.2.3.3)
[11]:
N* = Vs -SoTo (3.2.3.3)
AS-T

Ha pucynke 3.21 npexncraBieHa KapTa IUJIOTHOCTH — SIHUIIEHTPOB
3eMJIETPSICEHUH, KOTOpas JaeT XapaKTepu3yeT MPOCTPAaHCTBEHHOE pachpejesieHue
ceiicmuuHocTH. Bunum, duto paiionsl xpebta Ixuoit JKoHrapum wumerT
HauOONbIIMEe 3HAYCHUS IUIOTHOCTH HruuieHTpoB (N*>0,5-1,0). OTtxaenpHbIe
JIOKaJbHBIE MAaKCUMYMBbI TUIOTHOCTH SIHUIIEHTPOB 3EMJICTPSICEHHH MMEMIOT MECTO B
paiionax BoctoyHoro okoHuanusi CeepHoi Kourapuu. Haumenbiine 3HaYeHUS
MJOTHOCTH DJIUIEHTPOB HAOMIONAIOTCA B AJIaKOJIBCKOW BnaguHe U B HOKHOM
[Ipubanxamibe.

JInHMY MaKCUMaJIbHOM TJIOTHOCTH AMUIIEHTPOB OPUEHTUPOBAHBI, KaK MIPABUIIO,
B OJM3IIMPOTHOM W IOT0-3amaHOM HampasieHusx. Haumbonpmme 3HaYeHUS
TJIOTHOCTH HAOJIOAIOTCS] B FOXKHOM YacCTH KapThl, TAe OJU3IIMPOTHBIC aHOMAJIUU
IJIOTHOCTH MpuypoueHbl K 30HaM  FOxHo-XKonrapckoii u bopo-XopuHckoil. B
paiioHe xp. bopo-Xopo 3HaueHHEM MOJs IJIOTHOCTHU IOBBIIIEHBI — CHOAA IOMAIN
SMUIIEHTPBI CUIIBHBIX 3emiteTpsicenuit B 1812 r. (M = 7,5-8,0), 1906 r. (M = 7,5-8,0),
1944 r. (M = 7,2). Taxke onu moBbimeHbl U B HOxHO-JKOHTapckoil 30He, Kyna
IOMaJIi  CUJIbHBIE 3emiieTpscenus: Tekemuiickoe 1993 r. (M = 6,1; K = 15),
Jxynrapckoe 1958 . (M = 6,4; K = 15), Kynpmxuackoe 1921 r. (M = 6,5; K = 15).
[LIOTHOCTH 3MULIEHTPOB 3EMIIETPACEHUN YMEHBIIAETCS K CEBEPO-BOCTOYHOW YaCTU U
HaOJII0/1aeTCsl 1ENMoYKa aHOMAJIMM Ha CEBEpe UCCICIyeMOM TEepPUTOPUM. 3HAUCHUE

IJIOTHOCTH MX He mpepbimaer N* =0, 1.

79



47°

76°

77°

VIHCTUTYT CEMCMONOrmm muc pk

KAPTA MIOTHOCTY 3MULEHT)
IC P
3EMNETPACEHUN ¢ K=8,6 3iu1951-2%§1 .

YenosHbie 0603nauenus

Wkana ceir

81°

82°

e

002 005 01 02 05 10

@ o165

o
|
|

2022r.

g
(°)

\ KonGupaik

{
J

e TRy

l[[

V7 B

\

4. Cacvikkono

S 7 !
— P ]
St

capkofie” joN G L
éw-am. =\ e

Ne

C

T
wova
J

Beckorn 7;‘\ PN

46°

N

(

fo)

MaiinsiGaii | .

Kay

Kanaranpn )’
\

459 L

440

78° 81° 82° 83°

79°

80°

Pucynox 3. 21 - Kapra mi0THOCTH 3MHUIIEHTPOB 3emiieTpsiceHnid cK>8,6 (M>2,5) 3a
1951-2021 rr.

Mopgeab celicMMYeCKOl aKTHMBHOCTH. J[pyruM crmocoOOM KapTUpOBaHUS
IPOCTPAHCTBEHHOTO paclpeesieHus CEeUCMUYHOCTU SBJIAETCS IMOCTPOCHUE KapThl
ceiicmuueckoii aktuBHocTH [11, 38, 64, 87, 106, 107]. B Hacrosiiee Bpems, cpeHee
YHUCIIO 3€MJIETPSICEHUI B OINpENeeHHOM Juarna3oHe SHEPreTUYeCKOW BEIUYMHBI (B
HaeMm ciayyae Ky = 10), KoTopble MPOUCXOAAT B OKPECTHOCTU KOHKPETHOM TOYKH Ha
eIWHUILYy TUIOIIA[M W B €IWHUILy BPEMEHH, MPUHUMAIOT 3a MEPY CEeHCMUYECKOU
aKTUBHOCTH Ajp B 1aHHOM Touke. Ha mpaktuke, 3HaueHHe nmapameTpa A MOJIydaroT
MyTEeM y4eTa CeCMUYECKUX COOBITUI HE TOJMBKO cTaHAapTHOro kiacca Ko = 10, Ho
BCE COBOKYITHOCTH MPEJICTABICHHBIX COOBITHI. 3HAUEHUS TapaMeTpa CeHCMUYeCcKon

aKTHUBHOCTH A1 paccuuThiBatoTcsi 1o dopmyiie (3.2.3.4):

107 3.2.34
A, = (1-107) ( )

- 10—}/(K min—Kg)

SN,
x
AST

CpEelHUI HaKJIOH TpaduKka TMOBTOPSIEMOCTH;

rne y - Kinin—

nNpeaACTaBUTCIIbBHOCTHU T.C. KJIACC BCMHCTpHCCHI/Iﬁ, HaduHasg C KOTOPOro BCACTCA CUCT

YPOBEHb
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ux uucna; Ko = 10; S— pasmep momanku ocpenHenus; 1 — mepuoj HaOIIOICHHUS,
S=1000 KMZ; AS—T011a71F OCPETHEHU .

IJic Y — ©CTh CPSAHSSA BEIWYMHA HaKJIOHA rpaduka TOBTOPSAEMOCTH; Kiin—
MUHUMAJIBHBIN KJIacC TMPEICTABUTEIBHBIX 3eMJICTPSACEHUH, C KOTOPOT'O IPOBOJIUTCS
cuer ux uucina; Ko=10; S— pasmep mmiomaaku ocpeaHeHus; 1 — TEpHOJ

MOHUTOPHUHTOBBIX HaOmroAeHMi; S = 1000 KMZ; AS—1u1011a71H OCPETHCHUS.
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Pucynok 3.22 - Kapra ceiicMuueckoil akTHBHOCTH TI0 3eMJIeTpsaceHusM ¢ K>7,6
(M>2,0) 3a 1961-2022 rr. (I-1*, H-11%, HI-11Y, V-1V — mranoBoe pacnonoxenue
npodueii).

Ha pucynke 3.22 npezncraBieHa KapTa CEHCMHMYECKOW aKTUBHOCTH, KOTOpas
JlaeT HarJsAHOE MpECTaBICHUE O €€ MPOCTPAaHCTBEHHOM pacnpeneieHun. Hanbonee
BBICOKHE 3HAYEHUS CEMCMUYECKOM aKTMBHOCTH HMEIOT MECTO B pailoHe XpeOTa
FOxnoi#t Konrapuu (Ap= 0,05-0,1). Makcumymbr Ay HaOMIOAAOTCS HA JIOKAIBHBIX
TEPPUTOPUSIX B parioHax BOCTOYHOro okoHuaHusi CeepHoii JKourapuu (Ajg= 0,02).
[ToHnkeHHbIE 3HAYEHUS CEMCMUYECKOM aKTHBHOCTH HAONIONAIOTCS Ha TEPPUTOPHUH

AnakoJibCKoi BraauHbl U B paiione FOxuoro IMpubanxaribs (Ae= 0,001-0,002).
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Kak moka3plBalOT HUCHOJB30BaHHBIE JaHHBIE, JIMHUM MaKCHUMalbHOM
CECMUYECKON AaKTUBHOCTA OPHEHTHPOBAHBI, KaK IPAaBWIO, B OJU3IMIUPOTHOM U
CeBEpO-3alaJlHOM HamnpaBieHUsIX. AHOMaUU Ay OJM3MIMPOTHOTO MPOCTUPAHUS
Habmonatorcs B FOxHo-XKonrapckoit 1 bopo-Xopunckoit 3onax. Ha teppurtoputo
bopo-XopuHCcKoil 30HBI TOMANAIOT AIULEHTPHl KATACTPOPUUYECKUX COOBITHIA,
KoTophlie mpousonum B 1812 r. (M = 7,5-8,0), B 1906 r. (M = 7,5-8,0) u B 1944 r.
(M=7,2). B KOxHo-)KoHrapckoii 30HE K TaKOBBIM MOXHO OTHECTH TEKeIHHCKOe
1993 r. (M =6,1; K = 15), xxyurapckoe 1958 r. (M = 6,4; K = 15), KynpmkuHckoe
1921 r. (M = 6,5; K = 15) 3emnerpscenns [62, 63, 65]. Bomusu Bocrounoro
okoHyaHus CeBepHoil JKoHrapuu Takke HaOMIOAAIOTCS IIETOYKH aHOMAaIUU Ajg
CEBEpO-3alaJIHOr0 HAIIPABIICHUS.

CpaBHeHHe yKa3aHHOM KapThl (CM. purc.3.22) ¢ KapTo# MJIOTHOCTH SMUIICHTPOB
3eMJIETPSICEHUN TO3BOJISIET 3aKJIIOYHUTh, YTO HAa TEPPUTOPHM AKTHBHBIX PaiOHOB
pacrpeqieieHue CEHCMHUYHOCTH UMEIOT OJHY U Ty K€ KapTHUHY, a Ha TEPPUTOPUU
MEHEE aKTHBHBIX M HEAKTHUBHBIX PallOHOB, CEMCMHYECKasi aKTUBHOCTbH IMOKa3bIBACT
0oJee CrilaXXeHHYIO0 KapTUHY €€ paclpeieeHus 10 TUIOIIa Iu.

MOIIHOCTh CefiCMOAKTMBHOIO CJIOSI TOBOPUT O CHOCOOHOCTH 3€MHOM KOpPBI
HaKaIUTMBaTh SHEPTHIO, YTO XapaKTepu3yeT BEIMUUHY ee cericMonoTeHnmana [11, 94, 95].
JUs onpeneneHyss MOIHOCTH CEHCMOAKTUBHOTO CJIOSI MCTIONIB3YFOTCS KapThl INIOTHOCTH
SIUTICHTPOB 3eMJICTPSICEHUI B CllosiX paznmuaHon rmyounsr: 0-10; 11-20; 21-30; 31-40
KM, 3TH KapThl TIpe/ICcTaBlieHb! Bhiie (cM. puc. 3.12). B pesynbrate coBMEIICHUS 3TUX
KapT TOJIy4YeHa MTOrOoBas KapTa, IMOKa3bIBarollass B OOOOIIEHHOM BHUJE TIIyOHHY
MOJIOLIBBI CEMCMOAKTUBHOIO ciosi Teppuropur (cMm. puc.3.23). Ilpu cpaBHEHHH KapThl
MOIIHOCTH CEMCMOAKTHBHOIO CJOSI C KapTOM IUIOLIAJHOTO PACHPENENICHUS CUIIBHBIX
3eMJICTPSICEHUN OOHAPY>KUBAETCS, UTO CHUJIbHBIE COOBITHSI B OCHOBHOM TSATOTECIOT K TEM
MecTaM, I7ie Haubosee BBICOKAs BEIMYMHA MOIIHOCTH CEMCMOAKTHBHOIO CJOSl. JTOT
pe3yJIbTaT MOATBEPKIAET BBIBOJI, UTO CIOCOOHOCTh HAKOIUICHHUS] 36MHOM KOPOIl HEprun
3aBUCUT OT JIMHEWHBIX PA3MEPOB U MOIIHOCTH CEMCMOAKTUBHOTO cios. Ha ocHoBaHuu
JTAHHOTO pEe3yJIbTaTa MOXHO 3aK/IIOYUTh, YTO HauOoIee BEPOATHHIMH MECTaMHU

BO3HHUKHOBCHUS B 6y,21y1l[€M BO3MOKHBIX CHJIBHBIX 36MJ'I€Tp$ICCHHI>i Ha I/ISYIIaeMOﬁ
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TEPPUTOPUM  CIIEAYET CUUTATh T€ IDIIyOMHHBIE CEHCMOAKTHBHBIE CIIOM, KOTOpbIE

MIPE/ICTaBIIEHBI HA PUCYHKE 3.23.
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Pucynok 3.23 - Kapta MOIIIHOCTH CEiCMOaKTUBHOTO CIIOSI.

YiaeabHasi MOIIHOCTHL MCTOYHUKOB CEMCMHUYECKON JHEPIrHMU, OTHECEHHAs K
enuHMIe BpeMeHu T u tromanu S(ax), win xe Bpemenn 1 u oovema V(ay), sBiseTcs
DHEPreTUYECKOU MEpPOM CEUCMUYHOCTHU. [[i11 KapTUpOBaHUS ATOUW XapaKTEPUCTUKU
UCIIOJB3YIOTCSL KaTallOTH 3EMJICTPSICEHUNA WM KapThl SMHUIEHTPOB C YyKa3aHUEM
MarHuTyJlbl WM DSHEPTeTUYECKOro Kiacca ceiicmudeckoro coowitus (M, K). B
paborax [11, 12,105] mpuBeaeHBI HEKOTOPHIE PE3YNbTATHl H3YUYCHUS YAEIbHON
MOIITHOCTH MCTOYHUKOB ceiicMuueckoi sHepruu (w). KapTupoBanus ® paHee
npoBoawiock [11, 105] ans AByx coBokymnHocTel 3emuerpscenuit ¢ K>14,6 3a 1860-
1994 rr. u K=9-14,5 3a 1955-1994 rr. B Hacrosmei pabGore s pacuera U
KapTUPOBAHUS (0 HCHOJIB30BAIMCh 3emileTpsiceHuss ¢ K>9 3a 1995-2022rr. [nsa
MOCTPOCHUSI OKOHYATEIbHON KApThI MOJIYYEHHbIEC 3HAUEHUSI CYMMUPOBAJIUCH.

Kapra ynenbHONM MONIHOCTH MCTOYHMKOB CEMCMHYECKOW SHEPruu NMPUBEACHA

Ha pucyHke 3.24. 31ech 3HaUEHUs (» HAXOIATCA B Mpelesiax MEexXIy 10" u 10™ k.
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Ha ocHOBHOM 4acTM paccMaTpuBacMOM TEPPUTOPUU 3HAYEHHS MOILIHOCTH

8 _109.1A10
OKOHTypuBarOTCcs m3oiauHusMu 10°JIk, HO cambie Bbicokue 3HaveHus (w=107-10
JIx) pazOpocaHbl IO TEPPUTOPUM B BHUJE OTAEIbHBIX MSITEH. MakcuMaabHbIC

3HAYCHUSA yACIbHON MOIIHOCTH HaOmoaaroTcs B KOxuoi# XKonrapuu u bopo-Xopo.
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Pucynok 3.24 - KapTa yaenpsHOM MOIITHOCTH HCTOYHUKOB CEHCMUYECKON YHEPTHH 32
1995-2022 rr.

MakcumaiibHble Ha0J0AeHHbIe coTpsiceHus. [lo pesynpraram ananmsa
IIOJIyYEHHBIX MaKpOCEMCMHMUYECKHX JIaHHBIX MOKHO IIOCTPOUTH KapTy CBOJHBIX
U30CEUCT, KOTOphle OyAyT OTOOpa)kaThb CYMMAapHYIO KAapTHHY paclpelesieHUs Ha
3eMHON TMOBEPXHOCTH coTpsiceHud (cMm. puc. 3.25). JlaHHas kapra mojiydyeHa C
UCIIOJB30BAaHMEM aTjaca KapT HM30CEMCT M KapThl DIHIEHTPOB  CHIBHBIX
3emiieTpsiceHuid. (Cxema mnpencraBiiieT coOOM OrmOarollyr0 HM30CEHCT paBHOU
OaJUIbHOCTH I M3BECTHBIX 3€MJICTPSICEHUN, KOTOpbIE MPOU3OILIN Ha H3ydaeMOM
Tepputopun B TedeHue mocienuux 150 mer. Ha paspaboTaHHON KapTe BBIIEICHBI
30HBI UMEIOIINX MECTO COTPSICEHUM ¢ MHTEHCUBHOCTHIO 5, 6, 7, 8 GamioB. OT Tex
3eMIICTPSICEHUH, KOTOphIe HE OBLIN 00CIIeI0BaHBl MaKpPOCEHCMUYCCKH, BO3MOYKHBIM

MOBEPXHOCTHBIN A((PEKT yUUTHIBAICS MyTEM MOCTPOEHHUS TEOPETUUYECKUX H30CEUCT
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[11, 99, 91, 108]. OcHOBY 3TOif CXeMbI COCTABIIAIOT U30CEHCTHI, KaK yAaJCHHBIX, TaK
¥ MECTHBIX 3E€MIICTPSICCHHI, KOTOPBIC MPOSBIIIMCH C HAMOOJIbIIEH MHTCHCUBHOCTHIO

Ha pacCMaTpUBAEMOM TEPPUTOPHUH.
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Pucynox 3.25- Kapra MakcuMaabHbBIX HAOMIOACHHBIX COTPSCECHHUM.

Kax BUTHO U3 KapThl, HHTEHCUBHOCTh COTPSICEHUHN yBEIMUMUBAETCS OT 5 OaJIoB

Ha ceBepo-3anajie 10 § OaIOB HA IOre pacCMaTPUBAEMOUM TEPPUTOPHH.
dopmMaIu30BAHHBIN aHaAJIN3 KOMILJIEKCA CefiCMOIOTUYeCKUX u
reopu3nyecKux JAAHHBIX VISl LeJiedl OLeHKH ceilicMu4yeckoil omacHoctu. [lpu
CECMUYECKOM pallOHMpPOBAHUU, IIEHTPAJIBHOE MECTO 3aHUMaeT IMpobdiiemMa
BBIJICJICHUS ITTOTCHIIMAJIBHBIX 30H BOSHUKHOBEHHUs oudaroB 3emiierpsicernii (BO3), ¢
IPOBEJCHUEM OICHKHA BEIUYMHBI MaKCUMAJIbHOTO BO3MOKHOTO Kpax (Mmax) B HX
npenenax.  Pe3ynapTaThl HalMX MCCIENOBAaHUN MO 3TOM mpoOiieMe MoKa3aliu
CyIIECTBOBAHME JOCTOBEPHBIX CBA3EH MEXAY TAaKUMHM TMOKa3aTels MM, Kak
(ceficMuuecKasi akTUBHOCTh, TJIOTHOCTh 3€MJICTPSCEHUH, TOJIIIIMHA CEHCMOAKTUBHOTO
CJI0s1, yIeTbHasl MOIIHOCTh UCTOYHUKOB CEHCMUYECKON SHEPTUU U JIp.) U BEIUYUHOU

Knax (Mmax). DTO TOCTYXHJIO OCHOBOHM IJIsl CO3JIaHHsI KOPPESIIIMOHHBIX METOJIOB
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BbIIeNieHUs 30H BO3 mo otmensHBIM mpusHakam [11, 12, 45, 99, 109,]. B stom
HaANpaBJICHUH, OJHOW W3 BaXKHEUIINX MPOOJIEM SIBISETCA KOMILIEKCHash oOpaboTka
MHOroMepHOW wuHbpopmaruu. s pemeHuss 3Ttod  mpobiembl B MHCTHTYTE
ceiicmosiorun Obla pa3paboTaHa W ampoOMpoBaHa METOJUKA HHTETPUPOBAHHOTO
aHaiM3a KOMIUIEKCA CEMCMOJIOTMYECKMX M  TIeo(pU3MYeCKHX JAaHHBIX  Ha
dbopmanuzoBanHoit ocHose [11, 12,110, 111]. Bbbu10 NMpoOBEIEHO MHTETPUPOBAHHOE
UCCJIEIOBaHNE TEO(DU3NICCKUX U CEHCMOJIOTHUECKHUX TaHHBIX (Bcero 12 Mpu3HAKOB).
MarteMatuyeckuii amnmapar pemieHus ObUT 3aUMCTBOBAH W3 TEOPUHU PAa3I0KEHUSA
IMIUPUIECCKUX (PYHKITHI Ha CHCTEMY OPTOHOPMHUPOBAHHBIX COCTABIISIONINX (aHAIIOT
METOJla TJaBHBIX KOMIIOHEHT B ¢akrtopHoMm anammze) [113, 114]. Anroputm
MO3BOJISIET TOJYYUTh CHUCTEMY HOBBIX, MEXAY COOOM HE3aBUCUMBIX (YHKIUHU, a
TaKXe 3aMETHO YMEHBIIUTh Pa3MEPHOCTh UCXOJAHOU BHIOOPKHU, BHIACIUTH B BHIOOPKE
HaumOosiee MHGOPMATUBHYIO 4YacTh, a Takke OTPUIBTPOBATH HEPETYISIPHYIO
COCTaBISIIONIYI0. MeTO/IMKa U OTAENIbHBIE PE3YIbTAThl €€ MPUMEHEHUS MJI1 OLIEHKH
CEHCMOMNOTEHIIMAa 3€MHOM KOpBI pa3IMYHbIX 4YacTten teppuropun Kazaxcrana
npuBeIeHsI B padotax [11, 12,17, 18, 110, 111, 112].

BaxHoe 3HaueHHE MMEET ONPENEIICHUE MTPOTHO3HOM LEHHOCTH COCTABIEHHOMN
kapTel. [loaTromy mns oueHku e€ A(DPEKTUBHOCTH MPOBEIM COMOCTABICHUE €€ C
IJIAHOBBIM  TOJIO)KEHUEM  SIMHIEHTPOB  CUJIBHBIX  3€MIIETPSCEHUM, KOTOPBIE
npousonuti 3a 2000-2022 rr. T.e. mocae cOCTaBlIeHUS KapThl. 32 YKa3aHHBINA TEPHOJT
BpEMEHM B Tpejeliax OXBAueHHOW KapToll TeppuTopuu npoumsonuio 11
3emyieTpsiceHuid ¢ M>5,0, U3 KOTOpBIX MSATh MMEET MarHutryay M=>6,0 (TouHee
M=>5,8). x sniunieHTphI TOKa3aHbl Ha pUCyHKe 3.26.

BuaHo, 4TO 3MUUEHTPHI BCEX PACCMOTPEHHBIX 3eMIIETPSICEHUIN PACMOaratoTCs
B IPOTHO3UPYEMBIX 30HAX. OTO CBUACTEILCTBYET O BBICOKOU 3(P(HEKTUBHOCTH
MPUHATHIX METOMYECKHUX MOAXO0B JIJIi COBMECTHOM 00pabOTKH CEMCMOIOTUYECKIX
U Te0(hU3NIECKUX JTAaHHBIX U O BO3MOKHOCTH HMCTIOJB30BAHMS CO3/IaHHON KapThl 30H

BO3 a1st o11eHKM CEMCMHYECKON OITaCHOCTH.

86



= T - = 3 = T i
MHCTITYT CEICMOTOTHH MHC PK i \ 72 e l? /' Eas,
\ { ) ) ( )
.| KAPTA 30H BO3 110 KOMILIEKCY CERCMOTOTHYECKHX AAHHBIX (K mas) \/\T\/\ A \ ( 1 o B ; o
2 | M G
Cocramum: A Cousinos, A5 Camsasosa, A, T. /lanadacsa b— . — = = X N Y S

J \ X / 3y

1 I — =1 | R \ /. /

, Y < / 3 | )

==
Ul
}!""\(M"IIL:‘ »S)Aq f

\

Pucynox 3.26 - Kapra 308 BO3 110 KOMITJIEKCY CEHCMOIOTHIECKUX

n TCO(I)I/ISI/I‘-IGCKI/IX JaHHBIX.

3.3 Mojaesb ceiicMUYeCKHX HCTOYHHKOB

B npenpiaymme ronabl MpU OLIEHKE CEUCMHUYECKOW  OMAacCHOCTH  Ha
BeposiTHocTHOM ocHoBe (BOCO) [19, 53] ucnonp3oBaiack MOAENb ILIONIATHBIX
CECMMYECKUX MCTOYHUKOB, MOCTPOEHHAsA Ha OCHOBE KapThl CENCMOTreHEPUPYIOIINX
(CI') 30om Kazaxcrana [61]. B nmannoii pabGore mnpu mnposeneaun BOCO Ha
tepputopun Konrap-banxamickoro pernona u ero 300-xunomeTpoBoil OydepHoii
30HBI UCIOJI30BAJIACH HE TOJIBKO MOJEIb IUIOIIAIHBIX UCTOYHUKOB, HO YYUTHIBAIHUCH

U JIMHEWHBIC WCTOYHUKHU (AKTUBHBIC Pa3IOMbI). DTO TO3BOJMIO O0Jiee peansbHO
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NpcaACTaBUTh KapTUHY CEHCMHUYHOCTU U Y4ECTh HM3MCHYMUBOCTDL, CBA3dAHHYIO C

pas3siInIHbIMA METOAAMH MOACINPOBAHUA.

3.3.1 CeiicMosiornyecKkasi mapaMeTpu3anusi MJIOMAJTHBIX U JUHEHHBIX

HCTOYHHUKOB 3eMJ'IeTpﬂceHl/II71

[Ipu cocTaBiaeHUU NIOWAOHBIX CEUCMUYECKUX UCHMOYHUKOS WCIIOIb30BaHBI
arpuOyTHBHAs 0a3a JAHHBIX aKTUBHBIX Pa3ioMOB AJIMATUHCKON oOmactu [61], penbeda
mectHocTr (Google Terrain) m kartanor 3emuetrpscenuit CASHA-BU [58] B
rpanuiax JXonrap-banxamickoro pernona u 6ydepnoi 30ub1. B pesynbraTe ObLIO
MOJIYY€HO TUIOMIAIHOE pacipeiesieHne CeHCMUYECKUX NCTOYHUKOB, KOTOPBIE 3aTEM
OBLITM WCIIOJB30BaHbBl B THOPHUIHONW MOJETH. [ paHMIBI IUIOIIAHBIX UCTOYHUKOB C
pacrpenieiecHueM CEMCMUYHOCTH TOKa3aHbl Ha pucyHke 3.27. Hcmonb3oBaHa
MOJIETh TUTOIIAAHBIX CEUCMUYECKUX HWCTOYHUKOB, paspaboranHas B HMHcTuTyTe
ceiicmonioruu [20] u nipecTaBieHHas Ha pucyHke 3.27.

[Tnomamapie MCTOYHUKH  OMPEACISIIOTCS TMPOCTBIMA  T€OMETPHUICCKUMU
burypamu (MHOTOYTOJIbHUKaMHU ), HapUCOBAHHBIMU Ha ITOBEPXHOCTH.
[Ipeamonaraercs, 4YTO CEMCMHUYHOCTh B TMpejeiax IUIOIIAJHOTO HCTOYHUKA
pacmpezeneHa paBHOMEpHO. He MConap30BaIMCh pajiuKalbHO TOPU30HTATIBHBIE WIIN
BEPTUKAJIbHBIC JIMHUU JUIsI OMPEJETICHUS MHOTOYTOJIBHUKOB (Harpumep, BIOJb
JIMHUM JOJTOTHI WU IHUPOTHI). 30HBI COOTBETCTBYIOT BaXKHBIM TOIMOTPa)UUECKUM U
TEKTOHMYECKHM OCOOCHHOCTSIM M XapaKTepy paclpelesieHus CEHCMHYHOCTH, TOp,
pa3ioMOB, KPYHHBIX ropofoB u T.4. [57]. IToctpoeHo 56 muiomaaHbIX 30H B BHJEC
nouroHanbHbIx ¢Guryp Ha ocHoBe ['MC-texnonoruit. Korma BHYTpU TJIOIMIAIHBIX
30H HET pa3joMOB, TO BeIMUWHA MMax ompeaensieTcs Mo mapameTpaM CEHCMHUYHOCTH

IJ10MaaAHOro NCTO4YHMUKa.
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Pucynox 3.27 - PactipeneneHue miomamaHbX CCHCMIYECKUX HCTOYHIKOB Ha
tepputopun JKonrap-banxamickoro pernona u ero 0ydepHoii 30HHI.

Ecniu BHyTpM IUIOIIAJHOM 30HBI HAxXOIWTCA AKTHBHBIM pasjioM, TO
YUUTBIBAECTCS HAaMOOJbIIAasi MarHuTy1a Ms 3eMJIETPSICEHUs], TPOU3O0LLIEAIIETO HA 3TOM
paznomMe WM BOJIU3U HETO.

KpynHeie miomaaHble HUCTOYHUKH BBIACISAIOTCS TaM, TI€ CEHWCMHYHOCTh
HE3HAUNTEIbHA M HET TEKTOHMYECKUX WM T'COJIOTMYECKHX OcoOeHHocTel. Cremyer
OTMETHUTb, YTO IUIOMIQJAHBIE MCTOYHMKU CIPOEKTUPOBAHBI TakuM OOpa3oM, YTOOBI
CEHCMUYHOCTbh MOKHO OBLIO OTHECTH K M3BECTHBIM aKTUBHBIM pa3noMaM. Hampumep,
30Ha Ne9 Brirouaer Bocrouno-Konrapckuii, 30Ha Nel1- Ceepo-boporanuHckuii u
Mpeinuykypckuid, a 30Ha Nel3 Cesepo- u HOxxHOo-boporanunckuii a takke Cesepo-
JKoHrapckuil pa3ioMsl.

OCHOBHBIMM  MapaMe€TpaMy  IUIOUIAJHBIX  CEMCMHYECKUMX  HCTOYHHMKOB,
UCIIOJIB3YEMBIX B QHAJIM3€ OIACHOCTH, SIBIIIOTCS UX IE€OMETPHUS, TUIl TEKTOHUKH,

MUHUMAJIbHas W  MakCUMalibHasg  (TeopeTuyecKkas) MarHuryja, MOUIHOCTb
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CEIICMOAKTUBHOIO CJOs, KMHEMAaTUYECKUEe MapaMmeTphl Uisi MpeoOaJaromero Tuma
3eMJICTPACEHUH, MMapaMeTpbl MarHUTYAHO-4aCTOTHOTO pacmpeneieHus (rpaduka
MOBTOPSEMOCTH).

I'eomeTpusi BbIIENEHHBIX 30H NpH uX noctpoeHnd B I'MC npuioxeHusx c
MpUBsI3KOM K MecTHOcTH (B Hamiem ciiydae B QGIS) onpenensercs koopauHaTamMu
VIJIOB TOJUTOHOB U (uUKcHpyeTcss B Tabiuie atpulOyTtoB 30H. Ha Teppuropun
JKonrap-banxanickoro permona, no TEKTOHU4ECKOMY THIYy 56 30H OTHECEHBI K THUILY
aKTUBHBIX KOpOBBIX nedopmanuil. MwunumanbHas mMarnutyna Ms mpu BOCO
OoOblyHO mpuHUMaeTcss paBHOMl 4.0. MakcumanbHas MarHuTyAa 3aBUCUT OT
MOTCHITMAIA CEHCMOreHEepUpYIoNUX 30H [61], a Takke MarHUTYIbl HAOJIOIEHHBIX
3emiueTpsaceHud. llpm ruOpuaHOM MOAXOAE BHYTPHU IUIOLIAJAHOIO HCTOYHHMKA
MOJICTIUPYIOTCSl pa3ioMbl. B 3TOM ciydae, miiomagHbleé UCTOYHUKUA TMPEACTABISIOT
BKJIAJl 3€MJICTPSCEHUIM MEHBIIEH MAarHUTYbl, BEIMYMHA KOTOPOW B HAIlEeM pacyueTre
orpaHu4eHa 3HaueHuem Ms<6.1.

Kunematndeckue mapameTpbl HOAANBHBIX TUIOCKOCTEH ouara 3eMIICTPSICECHHM
(mageHue, NpOCTUpPaHUE, HAKJIOH) OLEHUBAIOTCS 10 MEXaHM3MaM 04aroB B Ipelenax
30HBI. [Ipeobnagarone MexaHU3Mbl OU4aroB B 30HE U MX XapaKTEPUCTUKH B3STHI U3
nanaeix [115, 116], a Taxxke u3 martepuanoB Ilpoexra “Global Centroid Moment
Tensor» (GCMT), koTopoi BKIIOUYAIOT JaHHBIC [apBapJCKOro YHHUBEPCHUTETA
(HRVD) u MexnaynapoaHoro ceiicmonorudeckoro rentpa (ISC). Ha pucynke 3.28
MOKAa3aHO pacHpe/esieHne MEXaHu3Ma 04aroB JIJIsl UCCIeayeMOoM 00JIacTH.

Jlanee, 1 OIIEHKHM MapaMeTPOB CEMCMUYECKOTO pekumMa Jijis Beex (Bcero 56)
IUTOMIAIHBIX ~ MCTOYHHKOB,  OBITM  TOCTPOEHBI  TpaduKh  MOBTOPSEMOCTHU
semuieTpsicenuid. [lpu anmpokcumariy SKCIIEPUMEHTAIbHBIX JIaHHBIX Ha Tpaduke
MOBTOPSIEMOCTH MOYKHO HMCIIOJIB30BaTh KaK KPUBOJIMHEHHYIO, TaK M TIPSIMOJIUHEHHYIO
dopmy. Ecam ucnonb3yercss KpuBOJHHEHHas (¢ 3aruOoM BHU3 B 007acTH Myay)
dopma TrTpaduka TOBTOPSIEMOCTH, TO CyMMapHoe (KyMYyJSATHUBHOE) YHCIO

3emiieTpsiceHui ¢ Marautyaamu M>M; onpenensiercs o popmyie (3.3.1.5):
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Pucynok 3.28 - MexaHU3MbI 04aroB 3eMIIETPSCEHHH.

(Mw—Mmin) _o~BMmax—M (33.15)
1—e ~FMmax—Mmin)

-B
N = EH_EMTRI'TL pe (E

rae — HarypaisHoe umciio; B=bIn10, rane B — ecTs mapamerp pacmpenencHus
I'ymOenst; b — ects yronm HakimoHa rpaduka MOBTOPSEMOCTH 3E€MIICTPSICEHUH 10
BenuuuHe M; My U Mpin, — MakcumanbHas ¥ MHUHUMAajibHas MarHutTyasl; Mw—
MoMmeHTHass Marautyaa; N(M) — exeromHoe KOJMYECTBO 3EMIICTPSICEHHM OOIbIie
NIPEICTAaBUTEIIBHON MarHUTY/IbI.

Ecimu wucnone3yercss mpsiMonuHEHas Qopma rpaduka MOBTOPSEMOCTH, TO
cymMmMapHoe (KyMYJSITHBHOE) YHCIO 3eMJETpsiCeHHH ¢ MarHutygamu M>M;

omnpenensiercs o dpopmye (3.3.1.6):

N = E“‘E”min X E_B(Mw_Mmm} (3.3.1.6)
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OdeHb BaXHBIM SBISIETCS MPEANOJOKEHHE O JMHEWHOCTH rpaduka
MOBTOPSIEMOCTH, UTO IIUPOKO oOcyxkaaeTcs B muteparype [117-119]. Kak nokazano B
[49, 118] Ha TeppuTOpHH KPYIHBIX celicMOaKTUBHBIX 30H CeBepHoii EBpa3uu, numeer
MeCTO 00Jiee BBICOKAsi MOBTOPSAEMOCTD JUIsl 3eMIIETPSICEHUI ¢ MarHuTyaou M>6,, uem
3TO OKUJAETCSI HA OCHOBAHUU TPAJUIIMOHHON JTMHEMHON MHTEPIOJISALIMY JIEBOM YaCTH
rpauKoB BIIPaBO.

HabGmonaemasi 31ech 4YactoTa BO3HHUKHOBEHHSI KPYIHBIX CEHCMHYECKHX
coObITUHl B Tpu U 0Oo0jee pa3 BbIIIE, YEM CUUTAIOCH Mpexnae. Takke cieayer
oTMeTuTh, uTO0 Ha CeBepHoMm TsaHb-lllaHe wHMeeT MECTO IUIOXO€ COIJIACHE
MOBTOPSIEMOCTH CHJIBHEHININX 3eMJIeTpsiceHuit ¢ Ooiee cimabeivu [11, 12, 99]. B sroii
CUTyalldd  HCIIOJIb30BAHWE  KPHUBOJUHEHHBIX  IpaUKOB  MOBTOPSIEMOCTH
3eMJIETPSICEHUH € 3aruboM BHU3 B 00JacTH OOJBIIMX MArHUTYHA TPUBEIET K
3aHMKEHUIO YPOBHS CEMCMUUYECKOTO PUCKA.

Ha pucynke 3.29 npencraBieHbl rpa@uKd MOBTOPSIEMOCTH JBYX BHUJOB, Ha
npumepe Tpex 30H: (15, 15 u 21). Ha neBbIX naHensix pucyHKa NpUBEIEHbI FpapuKu
HOBTOPSIEMOCTH KPUBOJIMHEMHON (opmbl, paccuutaHHble 1o ¢opmyne (7), a Ha
MpaBbIX MaHENsIX — rpaduKu NpIMOIUHEHHON (POPMBI, paccuMTaHHbIE MO QopMyIie
(8). Ompenenenue mapameTpoB cericMuueckoro pexkuma u N MpoBOIUTCS Kak IO
METOly HAaUMEHBILINX KBaJApaToOB (cepasi KpuBasi), Tak U — IO METO1y MaKCUMaJIbHOIO

MpaBonoa00us (MaJIMHOBAs).

05 Earthquake recurrence. File: znl3.csv Earthquake recurrence. File: znl13.csv

=== | east squares (b-value = 0.730) 4 === |east squares (b-value = 0.730)
=== Maximum likelihooed (b-value = 0.720) === Maximum likelihood (b-value = 0.720)
s -5 Bounded Gutenberg Richter

0.0 4 X -3 Bounded Gutenberg Richter 0.0

=0.5 1
-0.54
~-1.01
710 B
=1.5 1

-1.54

logio(cumulative annual rate)
logio(cumulative annual rate)

—2.0 1

251 —2.04

35 40 as 5.0 55 6.0 65 35 40 45 5.0 55 6.0 6.5
Moment magnitude (Ms) Moment magnitude (Ms)

3ona (13)
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Earthquake recurrence. File: znl5.csv

Earthquake recurrence. File: zn15.csv

0.5 0.5
= |east squares (b-value = 0.992) = | east squares (b-value = 0.992)
= Maximum likelihood (b-value = 0.835) = Maximum likelihood (b-value = 0.835)
0.0 4 ==~ Bounded Gutenberg Richter 0.0 1 - Bounded Gutenberg Richter
] 3
Z -0.54 e
E T —0.54
~1.01 c
g 1.0 =
2 ¢ -1.01
5 —1.51 =
3 E
£ E
§. =2.01 3 -1.51
g 1
5 =
8 —-2.51 >
< 2.0
—3.0 1
; . ; . . . —2.51
3.5 4.0 4.5 5.0 5.5 6.0 3_‘5 4_‘0 4_‘5 5_‘0 5_‘5 6.‘0
Moment magnitude (Ms) Moment magnitude (Ms)
3ona (15)
Earthquake recurrence. File: zn21.csv Earthquake recurrence. File: zn21l.csv
= | east squares (b-value = 0.762) = |east squares (b-value = 0.762)
0.0 A = Maximum likelihood (b-value = 0.675) 0.0 1 = Maximum likelihood (b-value = 0.675)
==~ Bounded Gutenberg Richter ==~ Bounded Gutenberg Richter
g )
C -0.51 s
= = —0.54
2 2
g 5
—1.0
] ]
> Z —1.0
® K
] =
E -1.5 £
g 3
=] F —1.54
o
2 204 8
—2.04 .
-2.5 T T T T T I I I } }
35 4.0 4.5 5.0 55 35 4.0 a5 5.0 5.5
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Pucynox 3.29 - KpuBonunelinbie 1 npMOIUHENHHbIE TpaduKK MTOBTOPSIEMOCTH, T/IE

KpacHbIE KBaJIpaThl-3aBUCUMOCTH | 'yTeHOepra-Puxrepa; cepblii IBET — JIMHEHAs

arrmpoxcuMmanys 110 MCTOAY HAMMCHBIINNX KBAaJAPAaTOB, pOSOBBIﬁ OBET JIMHEHHAs

aTpOKCUMAITUS 110 METOTy MAaKCUMAJILHOTO MpaBaonooous. CHHUE TOYKH —

HaOJII0ICHHBIE 3HAUYEHHUS T'0JIOBOIO CYMMapHOro yucia 3emiueTrpsicenuii ¢ M>M;.

Kak BumHO u3 rpadukoB, (BepXHWI TMpaBblii Yroj), Yroj HakJIoHa Tpaduka

TIOBTOPSIEMOCTH 3eMileTpsiceHnit (koddduimeHT b), pacCunTaHHbINA M0 METOy HAMMEHBIIIHX

KBQ/IpaTtoB (CHHSS JIMHUS) JAeT JIydIllee COOTBETCTBHE HAOIIONCHHBIM JIAHHBIM (CHHHE

TOYKH), YeM METOJ MaKCHUMAJILHOTO TpaBaonofooust (kpacHas JmHus). [lockonbKy st

PacueToB CIeyeT BHIOpATh TOT METOI, KOTOPBII JIAeT JIydIliee COOTBETCTBHE HAOFOICHHBIM
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JAHHBIM, TTO3TOMY B JAJIBHEUIIMX PAacyeTax UCIIOIb30BAIACh OLIEHKA 110 METOly HAMMEHBIINX
KBAJIPATOB.

Kpome 310oro, He06X0IMMO OTMETUTh, YTO PAaCUETHBIE 3HAYEHUsI TOBTOPSIEMOCTH
3EMJIETPSICEHUM, OMPENIEIIEHHBIE M0 NPSIMOJIMHENHOMY I'pa(UKy, 3HAUUTEIILHO BbILIE (OT
0,5 1o 1), yeM — no kpuBoIMHEIHOMY rpaduky. Takum 00pa3oM, UCHONB30BAHUE MIPU
BOCO kpuBonuHeiiHOro rpaduka NPUBOIUT K 3aHWKEHUIO YPOBHS CEHCMHYECKOMN
ornacHocTH. llomyyeHHbIE 3HAaYEHHs MAPAMETPOB CEMCMHYECKOIO PEXUMA, KOTOpPBIE B
JanbHeleM ucnomb3ytotes i pacuera BOCO npuBoastcs B tabiuue 3.2.

JUIs KaKJI0M TJIOIIAJHOM 30HBI OBUTM OIPEAENICHBI CIEAYIOIIHE HapameTphbl
ceiicMuyeckoro pexuma: My, - MHHMMallbHAasT MarHuTyJa MpPeICTaBUTEIbHBIX
3eMJIETPACEHUH, A - ypOBEHb CEMCMHUYECKOM aKTHUBHOCTH; b - yroyl HakJOHa
rpauka MOBTOPSIEMOCTH 3emieTpsiceHuil;  Mpa - MarHuTyna MakCUMalbHO
BO3MOYKHOTO  3€MJIETPSCEHUS; Mpax(Ha0J1) — MarHuTyJa MaKCHUMAaJIbHOTO
HAOJIIOJIEHHOTO 3eMJIETPSCEHUs; hmin U hpax - MUHUManbHasg M MakCUMaslbHas
IIyOMHA CEHCMUYECKHUX 0YaroB, a TaKyKe ObLIM PAaCCUUTAHBI TapaMETPbl MEXaHU3MOB

04aroB 3emyIeTpsiceHui (cM. Tab. 3.2).
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Tabmuma 3.2 - OCHOBHBIE MapaMeTPhl IUIOMATHBIX CeicMUYecKnXx HCTOYHMKOB i1 BOCO B Oammax MakpocedcMHUYecKon

mkansl MSK-64(K)

30 | Muin Ms b* (3a a ['mybuna, kM Mexanusm ouara |IIpoctupanue| I[lanenue Yron
1a Miax | Mmax pKOH I'-P) Nimin Nmax HaKJIOHA
HaOn
1| 2 3 4 5 6 7 8 9 10 11 12
1| 4 | 65| 46 0.80 1.16 5 35 COpoco-caBur 139 67 -172
2| 4 |60 41 0.70 0.72 5 42 Cnsur 28 58 16
31 4 |70 | 6.5 0.6 1.23 5 35 Cnsur 28 67 2
4| 4 | 65| 52 0.89 2.49 5 40 CO6poco-casur 139 67 -172
5| 4 | 55| 46 0.89 1.86 5 35 CnBur 294 84 172
6| 4 | 55| 55 0.51 0.37 5 26 Cnsur 303 81 175
7|1 4 | 70| 57 0.87 1.70 5 35 B36poco-cnur 68 36 51
8| 4 | 60| 45 1.12 2.35 5 35 CIBUT 320 70 10
9| 4 | 81| 42 1.27 3.0 5 35 CIBUT 40 51 15
10| 4 | 6.0 | 56 0.69 1.56 5 39 B36poco-capur 74 44 112
11| 4 | 8.0 | 52 0.84 1.66 5 35 B36poco-capur 303 51 146
12| 4 | 55| 44 0.97 0.86 5 35 B36poco-cnur 74 44 112
13| 4 | 80| 64 0.77 3.09 5 39 B36poco-cnur 290 55 145
14| 4 | 6.0 | 53 0.89 2.84 5 36 B36poco-cnur 46 102 123
15| 4 |1 64| 6.1 1.02 3.76 5 55 B36poc 101 44 118
16| 4 | 6.0 | 6.0 0.61 1.77 5 35 B36poco-capur 68 36 51
171 4 | 75| 7.2 0.69 3.21 5 35 B36poco-capur 262 39 64
18| 4 | 65| 4.8 0.90 2.16 5 35 B36poco-cnur 290 55 145
19| 4 | 6.0]| 5.1 0.96 1.98 5 35 B36poco-cnpur 129 21 149
200 4 | 65| 55 0.82 2.47 5 43 B36poc 73 37 80
21| 4 | 54| 55 0.79 2.42 5 42 B36poc 73 37 80
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[Tpogomxenue Tadbauist 3.2

1 2 3 4 5 6 7 8 9 10 11 12
22 4 55 4.2 1.34 3.30 5 35 B36poco-caBur 74 44 112
23 4 6.0 5.5 0.89 224 | 5 | 35 B36poco-cnBur 74 44 112
24 4 5.7 5.6 0.60 082 | 5| 31 B36poc 79 35 57
25 4 54 5.2 0.88 217 | 5 35 B36poc 79 35 57
26 4 6.0 5.2 1.99 2.70 5 35 B36poco-capur 74 44 112
27 4 5.0 51 0.94 1.64 5 35 B36poco-capur 129 21 149
28 4 7.3 4.3 1.26 245 | 5 35 B36poc 58 23 64
29 4 8.2 7.7 0.62 287 | 5 35 B36poc 29 12 25
30 4 8.3 6.8 0.75 284 | 5 | 40 B36poco-caBur 211 65 23
31 4 7.5 5.9 0.91 368 | 5| 41 B36poc 73 37 80
32 4 6.5 4.5 1.19 311 | 5 35 B36poc 73 37 80
33 4 6.5 4.3 1.06 275 | 5 35 B36poc 73 37 80
34 4 5.7 55 0.92 282 | 5 40 B36poc 281 14 122
35 4 6.0 5.6 0.85 369 | 5 40 B36poc/casur 265/324 39/66 118/175
36 4 6.6 6.4 0.72 242 | 5 35 B36poc 249 44 75
37 4 5.7 7.0 0.89 425 | 5 40 B36poc 251 37 90
38 4 6.7 6.3 0.87 323 | 5 40 B36poc 279 29 107
39 4 7.5 5.3 0.96 283 | 5 35 B36poco-caBur 39 27 129
40 4 6.3 5.2 0.88 249 | 5 40 B36poco-caBur 48/132 56/46 24/128
41 4 5.8 5.8 0.61 070 | 5 35 Casur 153 71 167
42 4 6.1 5.1 096 234 | 5 40 | B3opoco-cusur/ Casur | 74/153 44/71 112/112
43 4 6.9 4.6 0.94 1.63 | 5 35 B36poc 79 35 57
44 4 6.4 5.1 0.87 289 | 5 25 B36poc 84 40 97
45 4 6.9 6.9 0.58 150 | 5 35 B36poc 237 38 81
46 4 5.8 4.5 1.21 286 | 5 40 B36poc 77 42 102
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[Tpogomxenue Tadbauist 3.2

1 2 3 4 5 6 7 8 9 10 11 12
47 4 6.8 6.5 0.85 2.75 5 40 B36poco-caBur 270 44 33
48 4 7.5 7.1 0.71 263 | 5 35 B36poc 250 31 74
49 4 7.5 5.7 114 | 387 | 5 | 46 B36poco-casur 268 30 114
50 4 5.0 4.9 0.96 215 | 5 35 B36poc 250 31 74
51 4 5.8 5.7 0.87 2.90 5 35 B36poco-caBur 48 51 51
52 4 5.0 4.5 1.17 278 | 5 35 B36poc 79 40 107
53 4 59 5.9 0.88 314 | 5 40 B36poc 270 33 90
54 4 5.8 5.6 1.01 3.09 5 48 CaBur 220 48 13
55 4 6.7 6.1 1.04 3.99 5 35 Cnsur/B3opoc 148/288 81/41 178/180
56 4 7.6 7.6 0.91 418 5 48 B36poc 262 36 91
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Mooenv  nunetinbix ucmoynukog. JIsi pacdeToB JIMHEHHBIX HCTOYHHUKOB
UCIIOJIb30BaHa 0a3a JIaHHBIX AaKTHBHBIX pPA3JIOMOB AJIMaTHHCKOW oOnactu [61],
coctaBieHHas B Uucrutyre ceiicmonorun MYC PK. Ha pucynke 3.30 mpuBeaeHa

KapTa aKTUBHBIX Pa3JIOMOB, KOTOPBIC BKIKOUYCHBI B MO/JICJIb.

74.00 76.00 78.00 80.00 82.00

48.00 ' ' - e = 48.00

Pucynox 3.30 - Mogenb akTuBHBIX paznomoB (Ms>6.1) mist repputopun XKonrap-
banxanickoro pernoHa Ha OCHOBE 0a3bl JaHHBIX AKTUBHBIX Pa3IoOMOB AJIMAaTHHCKOMN
obmactu [61].

Ha tepputopun Kazaxcrana noka He IMOJHOCTbIO H3YyU€HbI XapaKTEPUCTHUK
OOBIIMHCTBA TEKTOHMYECKUX PA3JIOMOB M OTCYTCTBYIOT MOJIHBIE TAHHBIE O BXOHBIX
napaMeTpax, TaKUX KaK: CKOPOCTb CKOJIBKEHHUS MO pa3jioMy U KHHEMaTHUeCKHe
napaMeTpsl  o4ara. ITO  OOCTOSITENBCTBO  OCHOXKHSET MPOLIECC  MPsIMOTO
MOJICJIMPOBAHUSl AKTUBHBIX pa3ioMoB. JIMHeWHas Mozenb pa3paboTaHa Ha OCHOBE
0a3bl aKTUBHBIX pa3jOMOB, B KOTOpPOM B KauecTBE amnpuopHOl uH(pOpMaluu
UCIIOJIb30BaHbl JaHHBIE TE€OJOTMYECKUX ChEMOK, OTUETOB MPEbIAYIIMX TI€0JI0ro-

reo(pU3NYECKNX HCCIECIOBAHUNA M HMEIOIIMUXCA apXUBHBIX JOKYMEHTOB (BKIJIIOYAS
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kapty CI' 30H [61]). CelicMoreHepupyOIIHe CTPYKTYpPbhI, BXOJASIINE B YKa3aHHYIO
0a3y MaHHBIX AaKTUBHBIX PAa3jOMOB, MpeoOpa3oBaHbl B JUHEHHBIE MOJCTHU
CEHCMUYECKUX UCTOYHUKOB B BUJIE CETMEHTOB aKTHUBHBIX Pa3JIOMOB.

JIMHEHHBIMI KCTOYHUKAMH MOJICITH SBJISIOTCS] aKTUBHBIE PA3JIOMBI, B TIpeIeiax
KOTOPBIX BO3MOXHBI 3€MIJIETPSICEHUSI OT YMEPEHHBIX J0 CHibHbIX. [lpu anamuze
CEHCMUYECKON OIMACHOCTU C MCIOJb30BaHUEM TUOPUAHOW MOJAENIU CEeHCMUYECKHX
OYaroB, aKTUBHBIC PA3JIOMbl PACCMATPUBAINCH JJIA 3EMIICTPSICEHUN, HAayWHAS C
Marautyael ot Ms>6.0. Paznomer qiss BOCO onpenensitorcsi Kak MHOTOYTOJIBHUKH,
JUTHHA KOTOPBIX OTMpeJesieHa MO TOPU3OHTAIH, a IMHUpPUHA - 0 TiayOuHe. Pazmomer
MOTYT OBITh JIMHCHHBIMM WMCTOYHUKAMH TOJBKO B TOM Cliydae, €CIM OHHU
YIOBJIETBOPSIIOT CIEAYIOIIUM TPEOOBAHUSIM:

- Tpacca pa3znoMma JeTadbHO HAaHECEHAa Ha KapTy WIM aKTUBHA B HOBeHIlee
BpeMsi, WK ObLTa aKTUBHA B MOCJIE/IHEE T€OJIOTUYECKOE BPEMSI.

- CKOpOCTh T€OJIOTMUECKOT0 CABUTAa pa3joMa OICHEHa TI'€OJOTUYECKUMHU
WCCJICTOBAHMSIMH.

- CymectByet rpy0as wiv noAapoOHasi olleHKa KHHEMATUKHU Pa3joMoB (B30poc,
cOpoc, CABUT) HA OCHOBE TOJIEBBIX HAOJIIOACHUMN WU KaTAJIOTOB 3€MJICTPSICEHUH.

- Wmeercs rpybas wium moapoOHasi OIEHKa €ro pasmepa Mo TriayOuHe H
3eMJIETPSICEHHUs ObUTH MPUBS3aHbI K pasiomy [57].

K tepputopun Xourap-banxamckoro permoHa OTHOCATCS, COTJIACHO KapThl
(pucyHok 3.27), TIoIaHbIe

30ub1 9, 11, 13. Kaxkmas U3 3TUX 30H BKIIIOYAET B ce€0s1 aKTUBHBIE pa3yioMbl. B
npenenax 306l 9 (cMm. puc. 3.27), otmeuaercss Bocrouno-YKonrapekuii (ATakoibCKo-
XKonrapckuii) pazaom (cum. puc. 3.30), oOIiast MPOTSHKEHHOCTh KOTOPOTO COCTABIISCT
okono 500 kM. Bocroyno-)KoHrapckuii pa3jioM Ha KOCMOCHHUMKax HMEET BHJ
YETKOTO TOYTH MPSAMOJIUHEHHOTO I1Ba, a MPU KPYIMHOMACHITAOHBIX HCCIEAOBAHUIX
BJIOJIb HETO BBISBICHBI TPUPA3TIOMHBIC Pa3pbIBHBIE W CKJIAq4aThlie TUCIOKAIINH,
OTIEpSIOIIasl  TPEIIMHOBATOCTh, IOl THAPOTEPMAIBHO HM3MEHEHHBIX IOPO,
HOBEHUIIIME TPU-PA3JIOMHBIE CTPYKTYpPhl — YCTYyMbl, TpaOCHBI, HaA-pa3IOMHBIC

AHTUKJIMHAIM M MEJKUE KIMHOBUJHBIE cOpochl. [lo psmgy npusHakoB, Bocrtouno-

99



JKoHrapckuii pa3noM MOXHO CYHATATh OJHOBPEMEHHO W TJIYOWHHBIM CIBUTOM U
ryorHHBIM cOpocoMm [120-123]. JIBrkeHHs BIOJH HEr0 BO30OHOBIISUIUCH HEOTHOKPATHO.
B HoBelmmii 3Tam 3TOT pasioM pa3rpaHUuMBaeT OJOKM C pPa3HOHAIPABICHHBIMU
JBIDKEHUSIMH, T/ TPou3onuio 6onee 234 celicMUUECKHX COOBITHIA, MarHUTYAa CaMoOTro
KpymHoro coobitus M=6,7.

B npemenax 3ombl 11 (cm. puc. 3.27) ormeuatorcs Ceepo- u HOxHo-
Bbopotanunckue, a Takke MBIHUYKYpCKHit pa3inomsl (cM. puc. 3.30).

MpiHuyKypcKkuii paszinoMm orpanuuuBaeT llenTpansHo-KoHTrapckuii 010K C
ceBepa U uMeeT OOLIYI0 TPOTKEHHOCTh 0KoJIo 250 kM. Pazmom npencrasisier cooon
KpYIHBIH ~ cOpOoC ¥ BBIpAXKEH 30HAMU  OpEKYHMPOBAHMUS, OKBapICBAHUS,
reMaTUTU3allid, TEKTOHMYECKHMMH  yCTyNlaMH, JalkaMud  TPaHUT-NOpQHUPOB,
oTpuLAaTeIbHBIMU QopMaMu penbeda. OH oOpamiiieT ¢ ceBepa MOJOCY KPYHMHBIX
MEX(OPMAIIMOHHBIX ~ HMHTPY3UBHBIX ~ MAacCCHUBOB,  BBIACHAS  MPHUIIOAHITHINA
MpbIHUYKYpCKUN OJIOK, M UTPaeT CYIIECTBEHHYIO POJb B COBPEMEHHOM pelbede.
CkopocTh TepeMelieHusl KpbulbeB pazioma coctasiseT 0,1 mMm/ron. Ammiutyna
cMenieHus: (QyHJaMeHTa BJOJIb pa3jioMa YMEHbBINIAeTCs C BOCTOKa Ha 3amaj. Ha
3aMajJlHOM  4acTH, JTOT pasioM mnpuuieHsercs Kk CoagaTcaiickoMy pasiiomy.
TekTOHNYEeCKHE KOHTAKThI BJOJIb Pa3JI0Ma HEOT€HOBBIX U YETBEPTHUYHBIX OTJIOKEHHI
C MaJe030MCKUMH CBHJICTEIBCTBYIOT 00 WHTEHCHUBHOCTH HOBEWINMX JIBMXKCHHM.
3nech obmiece mogHATHE OJIOKAa COCTaBIsgeT Ooiiee 4 KM, a CMEIICHHE CMEKHBIX
0J10k0B 110 oTHOIIEHUIO K boporanuuckoit Bnagune (KHP) npeBsiaeT Benuunnay B 6
kM. J[J11 HOBENIINX NBUKEHUN, UX CyMMAapHasi MHTEHCUBHOCTB JOCTUTAET 4,5-5,5 KM.
MBIHYYKYpCKUM pa3sioM SIBISETCS (MO T€OPU3MUECKUM JAaHHBIM) MOBEPXHOCTHBIM
MIPOSIBJICHUEM JIECTPYKTUBHON TIIYOMHHOW 30HBI, TPOHUKAIOIIEH 70 MOJOMIBBI KOPBI
[61].

Ceepublii u FOxubIi BoporanuHckue paznomsl (pucyHok 4.9), KOTOpbIe
MPOCIISKUBAIOTC HA KOCMOCHHMKE BJIOJIb FOKHOTO CKJIOHA JKOHrapckoro xpe0Ta,
BOAOPA3ACIIOM KOTOporo coBnagaer ocb (CeBepo-KOHrapckol MEraHTUKJIMHAIIM.
[lloBHass 30Ha nemmbpuUpyercs NPIMOIUHEUHBIMUA 3BEHBSIMA PA3IUYHON JUIMHBI,

OTCCKA€MbIMU IMPABOCTOPOHHUMMU CABHUTaMK CCBCPO-3allaTHOIO IIPOCTUPAHM. Bemmuuna
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HOJHSTHUS TOOPOT€HHOM MOBEPXHOCTH BBIPABHUBAHNS [IOYTH HA BCEM IPOCTUPAHUH 30HBI
npeBblmaer 4 kM, a oOmmMi pa3Max B3OPOCOBOM COCTaBIIIONIECH MO OTHOIICHUIO K
noBepxHocTH (pyHIamMeHTa bopoTalmHCKON BHAaIUHBI COCTABISET OKOJO 7 KM. Broib
paznoma B bopoTanuHCkoM BhaguHe HaAOMIOJAaeTCd y3Kas TOJIoca CTYIEHYAaThIX
NPEATrOPHiA, I7ie 0OHAXKAIOTCS OTIIOKEHHUS ATBITMHCKOTO KOMIUIEKCA OT FOphI 10 HEOTeHa.
B 1enoM, pucyHOK IIOBHOM 30HBI UMEET «KJIABUIIHBIN» CTWJb, CBUACTEIBCTBYIOLIUI O
NPaBO-CABUTOBBIX CMEIICHUAX B30pachIBAEMbIX OJIOKOB TPH OOILIEM TEKTOHHYECKOM
JBIDKEHUM CTPYKTYp Ha I0ro-BocTok [61]. B rog ckopocTh mnepeMelieHus] KpbUILEB
pasnmoma coctasisier 0,5-1,0 MM. OTa rpynmna pasjioMOB SIBISETCS TPAHCTPAHUYHOM B
JAHHOM JIMHEWHOM MOJENM W MO pacueram ydactByeT B AByX 30Hax (11 um 13).
Konrapckast 30Ha (13 Ha pucynke 4.6), Bitouaet B cebs CeBepo-2KoHrapckuii a Takxke

Cesepwnblit 1 KOxHbIi BopoTanuHckue pasinomsl (cM. puc. 4.9).

3.3.2 Mojaeu 3aTyxaHusi ”HTEHCUBHOCTH COTPSICEHHIi ¢ pacCTOTHUEM B

3aBUCUMOCTH OT MAarHUTYAbI X FHY6HHBI

bubnmuorexka OpenQuake Hazard Library comep>XuT OOJbIIIOE KOJIUYECTBO
mozenelt 3aryxanus (GMM) s pacueToB Makpoceiicmudeckoit nuTeHcuBHOCTH IPE
(Intencity Prediction Equation), miects M3 KOTOPBIX, HCIOJB3YFOTCS Ui pacdeTa
MHTEHCUBHOCTH B dajutax [121]: DowrickRhoades2005Asc,
DowrickRhoades2005Sinter, DowrickRhoades2005SSlab - npennasnaueHa muist 30H
cyonykiuu, DowrickRhoades2005Volc - mnpennasHadueHa uisi BYJIKaHHMYECKHX
semnerpsicennii, AllenEtAI2012 [124] — npenna3znauena i LlenTpanpHOil A3uw,
pacuer Belercs B Oawrtax Makpocedicmmueckoi mkanel  Mercalli  (MMI),
BindiEtAI2011Repi [125] — nmpennasnauena ans llentpanbHoit Asuu. U3 miectu
MoOJIeICH UIA MCCIeAyeMOoU TeppuTopun Hanbosiee moaxoaut mozenb Bindi Et Al
2011Repi. Ona Obuta pa3paboTaHa Ha OCHOBE PabOTHI, OMyOJUKOBAHHOW B CTAThe
[125], rme mns moctpoenus mozeneit IPE Obutn mcmonb3oBaHbl JaHHBIE MO 66
CHUJIBHBIM  3eMJIeTpsceHHSAM IleHTpanbHOW A3WH, OXBaTHIBAIOIIMX JHAIA30H

MarHuTyJl 110 NOBEPXHOCTHBIM BOJIHaM oT 4.6 1o 8.3.

101



bonemunacTBO IPE, pa3paboTaHHBIX TO BCEMY MHUPY, HUCIOJB3YIOT JHOO
SMULEHTPAIBHOE PACCTOSIHUE Repj, TMOO MUHUMAIIBHOE PACCTOSHUE OT pas3pbiBa Ryyp,
6o mepy JlxoitHepa- Bypa Rjs—paccrosiHue OT MCTOYHHMKA JI0 TOYKH HAOIIOJCHHUS
[126, 127]. B wmogemu BindiEtAI2011Repi  npumenena [IPE ¢ yderom

SMULEHTPAIBHOTO PacCTOSIHUS Repi, 1 Mcnionb3yercst ypasHeHue (3.3.2.7) [128]:

RI +hZ 5 5
|I=a;M+a,—az10g19 —p—hz —ay\ |R;,; +h?— R

(3.3.2.7)

rne h — riyOmHa owara sl KaXJOro 3eMJICTPSICCHHUS; a; ap as a4 —
KO3 PULIMEHTBI; a3 a; — OMPEIEAIOT 3HAaUeHHE J B UCTOUHUKE; a3 a4 — ONHUCHIBAIOT
3aryxaHus J ¢ paccrossaueM. B [125] npuBoaTcs HECKOJIBKO BapUAHTOB YpaBHEHUS
(2) B 3aBucMMOCTH OT BHUJa UCHONB3YEMBIX B pacyeTaXx pPacCTOSHUU
(amMIIeHTpaNbHBIC, TUIMIOLEHTpaIbHBIE U Jp). [Ipu sTOM, B pacuerax mo dopmyre
(3.3.2.7) mnaumboyiee 4YACTO HCHOJB3YIOTCS SIHUIICHTPAIbHBIC PACCTOSHUS TIPH
¢dukcupoBaHHON TIyOMHE owaroB h = 15 kM. Jlnsg 3toro ciydass 3HAYCHHS

kodpdunmrenToB paeubel: a;=1,049; a,= 0,686; az = 2,706; a; = 1,811-10™.

CrangapTHOE OTKJIOHEHUE cocTaBisieT 6 = 0,689.

B pab6orax [11, 29, 96, 99, 105, 108] 6bu1a pa3paboTaHa peruoHaibHAasE MOJIETh
3aTyXaHus MHTEHCUBHOCTH  COTPSICEHHM C pAcCTOSHUEM [UIsl TEPPUTOPHUU
Konrap-Cesepo-Tsub-lllansckoro u Kaparay Tanacckoro perunonoB. [limg 3toro
MPUBJICKATUCH Hanboiee HaJeKHbIe KapThl uzoceict (0onee 20) cunpHbiX (M = 4,5-
6,0) u paspymmrensHeix (M = 6,1-8,3) 3emierpsceHuil paccMaTpuBacMOn
TeppuTopun. Mcronap30Bannch 3HAUCHUSI PanyCOB H30CEUCT, KaK CpeaHHe, TaK U Te,
YTO MPOCTHPAIOTCA KaK BIIOJIb, TAK M BKPECT OCHOBHBIX T'€OJIOTUYECKUX CTPYKTYD,
KaK C y4eToM, Tak M 0Oe3 ydera pazMmepa odyara. JlJis MaTeMaTHYeCKOTO OMHCAHUS

MO/ICJIA UCII0JIb30BajIoch ypaBHenue (3.3.2.8):
J1=bM —yolg [RZ,; + h* +c, (3.3.2.8)

b =15, vo, C — K03)PHUIMECHTBI, YNUCICHHBIC 3HAYCHHUS KOTOPBIX IPHBEICHBI B

Tabnwuie 3.3 71 BCeX paCCMOTPEHHBIX HAMU CIIy4acB.
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Tabmuna 3.3 - 3uauenuss kodpdunueHtoB Yo U ¢ aus Konrap-Cesepo-TsHb-
HTansckoro u Kaparay Tanmacckoro pernoHoB

HNuTepran Cpennee Bkpecr Bnons Bnonb Cpennee ¢
paccrosHui, | 6€3 yuera CTPYKTYP CTPYKTYp, | CTPYKTYp, C | yUYETOM
KM pasMepa 0e3 yueta | yueToM pasMepa

ouara pasMmepa pa3Mepa ouara

ouara ouara

Yo Y Yo Y Yo Y Yo c Yo c
o 180 3,6 3,3 3,7 3,1 3,3 2,9 3,0 2,2 3,3 2,6
>180 - -16,65 10,0 |6,6 10,9 |5,6 8,1 6,4 9,7

3.3.3 BeposiTHOCTHBIN aHAIM3 ceilicMu4YecKoii onacHocTH 2KoHrap-

Baixamickoro permoHa B da/uiax Makpoceiicmuueckoi mkaibl MSK-64(K)

Jlns BxogHoro daiina CeicMUYECKUX HCTOYHUKOB ObUT moarotoBiieH CSV
daiin uId  TUIOHMIAJHBIX M JUMHEHHBIX HCTOYHUKOB. C TIOMONIBIO CKpHUIITa
“csv2xml.py” monyuunu (ailyi ¢ TakKuMU K€ MmapaMmerpamu, HO B gopmare XML,
KOTOPBII MOJKHO HCIOJB30BaTh B iporpamme OpenQuake Engine.

Bxoansie ¢aitnel B popmare XML s mapameTpoB pa3ioMoOB, Ha MPUMEPE
nByx cermMeHToB HOxHo-)KoHrapckoro u KoHBIpOJIEHCKOTO, MPUBEAEHBI B TaOIHIIE
3.4. A B Tabnune 3.5, mpuBEACHBI, A PUMEPA, BXOIHBIC MapaMeTphl TIIOMIATHBIX
ncrouHukoB g FOxuo-Xonrapckoi (Nel3) 30H.

XapakTepucTUKaMH TPYHTOBBIX YCJIOBUI B IIYHKTaxX SIBJISIFOTCA CKOPOCTb
NOTIEPEYHbIX BOJH B MPUMOBEPXHOCTHOU 30-MeTpoBoOit TOMIIE VS30 M OLIEHKH IIyOUH

110 ¢J10€eB ¢ VS3p= 2.5 xm/c u 1.0 xm/c.
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Tabmuma 3.4 - OcHOBHBIE TapaMeTphl sl IBYX cerMeHTOB FOxHO-/[)yHrapckoro u KoHbIpOIEHCKOTO pa3ioMOB

Ha3zBanue FO>xHO-/[>)KyHrapckuii ‘
TeKTOHnYECKUI
paiioH AKTUBHBIE, KOPOBBIE 36MJIETPSICEHUS
[[Iupora 44,3872 44.391844.4030| 44.4275 |44.4501| 44.4756 144.4944) 44,5046 | 44.5121 |44.518544.5231/44.5247
Jlonrora 80.3801 80.355580.3235| 80.2834 (80.2432| 80.2083 [80.1708/80.1374 | 80.1133 |80.0906/80.0652/80.0279
[Tanenue 90
Bepxnsis
ceiicM. riryounal0
Huoxusas cericwm.
riyonHa 30
Mw min 6
3HayeHue b
(3akoH ['-P) 1
Mw
xapaktepuc. (6.4
CeiicMuueckuit
MOMEHT Mo 5.40E+16
[Tpoctupanue (90
KonbIp-
Ha3zBanue OJICHCKUU
AKTHUBHBIC,
TeKTOHNYECKUNKOPOBBIE
palioH 3EMIIETP.
[[upora 44.3800 44.3911/44.3967| 44.4011 |44.4077| 44.4179 44.4309 44.4413 | 44.4526 |44.4585/44.4566/44.4666
Jlonrora 79.2987 79.3296(79.3633) 79.4196 |79.4726| 79.5221 [79.5713|79.6021| 79.6396 |79.6706{79.7200/79.8801
[Tanenue 90
BepxHsis 2
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cericM. ri1yOuHa
HuoxHsis cericm.
ryouHa 30
Mw min 6
3HadeHue b

(3akoH ['-P) 1
Mw

XapaKTEPHC. 6.4
CeiicMuueckuit

MOMEHT Mo 2.87365E+16
[IpocTupanue 90

Tabnuna 3.5 - Bxogasle mapaMeTpsl IUIOMIAAHBIX UCTOYHHKOB FOxHO-KoHTrapckoi

Tun uctouyHmka 30HBI
Howmep ncrounuka 13
Ha3zBaHune ucrounnka 13 30Ha
AKTUBHBIE
BEPXHEKOPOBbIE
TeKTOHNYECKHUI paloH nedopmaru
[IupoTta reoMeTprn 30HbBI 44,83137 45,088 | 44,98390 | 44,898 |44,99747 | 44,683 | 44,64601 | 44,543
JlonroTa reoMeTpuu 30HbBI 78,28711 78,526 | 79,39683 | 80,366 |81,07871 |81,271 | 81,01536 | 80,878
Bepxwnsis celicMuueckas rimyOnHa 3)
HwxHsis celicMuyeckas riryOrnHa 39
OTHOLIEHHE MarHUTYIHBIX [IKAJI WC1994
Koaddumment pasprisa 2
Bospacranue npuparienue
MarHUTyIHO-4aCTOTHOE
pacrnpeeneHue (MUHUMAaJIbHAs 4
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MarHuTyza)

BOSp&CTaHHe MAarouTyaHO-49aCTOTHOC

pacrpeseneHye (MupuHa) 0,1

Bo3spacTtanne MarHuTy 1HO-4acTOTHOE

pacnpezaenenue (kodpduireHT 5,30E- 3,65E- 2,52E-
TTOBTOPSIEMOCTH ) 6,38E-01 01 4 40E-01 | 01 3,03E-01 | 01
[Tpoctupanue HomanbHOM TiockocTH | 290

[TaneHue HOTambHOM MIIOCKOCTH 55

VYroJ HaKJIOHA HOJIAJIbHOM TIOCKOCTH | 145

BepositHocTh HOZTabHOM MtockocTH | 1

['myOuna rumnorneHTpa 5 10

BeposiTHOCTHas OlLleHKa TITyOHHBI

ouara 0,6 0,4
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3.3.4 PesyanTatsl pacuyera kapt BOCO Konrap-banxamickoro permona

C momompto mporpammHoro obecmneuenuss OpenQuake Engine ¢ yderom
IUIOMIA/IHBIX W JTUHEHHBIX HCTOYHHKOB, PACCMOTPEHHBIX BBINIC, OBLIM MOTYYEHBI
BEPOSITHOCTHBIE KapThl OIEHKU cedcMuyeckoi omacHoctu JKonrap-bamxaiickoro
pernoHa nyisi 1ByX ypoBHer BeposTHOCTH 10 % u 2 % 3a 50 metr B Gayuiax mIKasbl
MSK-64(K), kotopsie npeactasiensl B Maciutade 1:1 000 000. Pac4eThbl BBITOIHEHBI
JUIsL TeppuTOpuM, BKItovaromeid JKonrap-banxamickuii pernon B npenenax 42.0°-
48.0° c.im. m 74.0°-83.0° B.A4. 1O CETKE ¢ MHTEPBAJIOM 5 KM IO MIUPOTE U JIOJITOTE, ITO
ONpeneNsieT  NPOCTPAHCTBEHHOE  paspelieHue KapT. ['pyHTOBblE  yClIOBHUSA
XapaKTEePU3yIOTCSI CKOPOCTHIO PACIIPOCTPAHEHUSI IONIEPEYHBIX BOJIH Ha IiryOuHe 30 M
VS3 = 410 m/c, 4TO COOTBETCTBYET cpeAHHM 3HaueHusM |l kareropuu rpyHTOB 1O
ceilicMUYeCcKUM cBoiicTBam [21].

Chavana Oblla MPOAHATU3WPOBAHA 3aBUCHMOCTh KOHEUHBIX PE3ylbTaTOB OT
TUNIA WU XapaKTEPUCTUK UCIOJIB3YEMBIX MOJENEH CEHCMUYECKOTOo peXumMa u
3aTyXaHusi MHTEHCUBHOCTH cCOTpsiceHu ¢ paccrosHueM. Pacuer BOCO Obun
OpoBeleH [UIsl JBYX BapHaHTOB, B TMEPBOM U3 KOTOPBIX HCIIOJIb30BAIUCH
pEeKOMEHJIOBaHHBIE B [57] MoOJenu CEeHCMHUYECKOTO pEeXUMa U 3aTyXaHUs
WHTEHCUBHOCTH COTPSACEHUMM C paccTossHHEeM. B kadecTBe mNepBOM MpuUHATA
KPUBOJIMHEITHAsE ¢ 3aruOOM BHU3 B 00JacTU OOJBIIMX 3eMJETpsiceHuil Qopma
rpaduka MOBTOPSIEMOCTH, a BO BTOpoi - Mojienb 3aTyxanus BindiEtAI2011Repi. Bo
BTOpOoM BapuaHTte pacuera BOCO ObuUM mNpuBIEYEHBI BXOJHBIE MapaMeTphl,
aJalTUPOBAHHbIE K  MECTHBIM  CEHCMOTEKTOHMYECKHMM  YCIOBHUAM.  Tak,
HNOBTOPSIEMOCTh  3€MJICTPSICEHHM, JJI1 OYaroB pa3HbIX DJHEPruil (MarHUTYX)
OTIpe/eNsiiach W HCIOIB30BAaHUEM MPSIMOJUHEHHOTO Tpaduka MOBTOPSEMOCTH, a
WHTEHCUBHOCTh COTPSACEHUN - pEruoHalbHOM (MECTHOW) MOJENbI0 3aTyXaHHs
OampHOCTH, 3anaBaemMor ¢opmynon (3.3.2.8) co cpenHUMH (C y4eToM pa3mepa

oyara) 3Ha4eHUAMHU KO3PUIIMEHTOB Yo U C (Tabnuna 4.2). Jiisg aToro ciydast Obuiu
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ompesereHbl HOBbIe 3HaUeHUS Kod(dduimentoB B ¢opmyne (3.3.2.7): a;= 1,5; a,= -
1,20; az=3,5; a,= 0,00010.

Ha pucynkax 3.31, 3.32 nmpusenenst kaptsl BOCO (pucynok 3.31 nis nepBoro
BapuaHTa W PUCYHOK 3.32 1yt BTOporo BapuanTta) JKoHrap-banxamickoro pernoHa u
CONPECIBHBIX TEPPUTOPHUIN B Oayiax MIKaIbl MUKPOCEHCMHUYECKOW MHTEHCHBHOCTH
corpsicennii MSK-64 (K) ¢ BeposATHOCTBIO NMPEBBIIICHUS PACUCTHOW MHTEHCHBHOCTH
10% (cpenuuii mepuoa MOBTOPSIEMOCTU coTpsiceHui 475 net). [ns cpaBHEHUs Tam
K€ JaHbl U30JMHUU MaKCUMaIbHOW HAOIIOAEHHON UHTEHCUBHOCTH COTPSICEHUMN IS
yKa3aHHON Tepputopuu 3a mociemanne 150 ner (pucyHok 3.25). COBMECTHBIM HX
aHaJlu3 MOKa3bIBaeT, uTo Ha pucyHke 3.31 pacuernsie 3HaueHns BOCO cymiecTBeHHO

HMIXKC, YCM Ha6J'IIOI[CHHI)Ie, TOT'Ja KaK Ha PUCYHKC 3.32 onu B HCJIOM COOTBCTCTBYCT

JPYT K JAPYTY.

74° 75° 76° 7 78° 79° 80° 81° 82°

MHCTATYT CEACMONOIM MIC PK
Kapra # OUEHKN Cen "
470|  (nopBLii BapuanT) Konrapo-Banxauickoro perona
W CONpeAentHbIX TEPPUTOPHH B GaNNaX WKANb!

MSK-64K ¢ p: "
WHTeHCUHBHOCTH 10% B Teuewwe 50 neT (CpeAHMA NepHOA
4 )"

43°

74° 75° 76° 4 78° 79° 80° 81° 82°

Pucynok 3.31 - Kapra BOCO (nepsbiit BapuanT) JXKonrap-banxaiickoro pervosna u
CoTpeIeNIbHBIX TEPPUTOPHUN B Oajiax MIKaabl MAaKPOCEHCMUUECKON MHTEHCUBHOCTH
corpsiceHnit MSK-64(K) ¢ BeposITHOCTBIO TIPEBBIIIICHHS PACU€THOM HHTEHCUBHOCTH
10% B Teuenue 50net (cpeaHuii mepuoj MOBTOPSIEMOCTH COTpsiceHun 475 JieT) u

M30JIMHUM MaKCUMaJIbHON HAOI0/ICHHOW HMHTEHCUBHOCTU COTPSICEHMUIA.
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47°

74° 75°

76°

82°

MHCTUTYT CEACMONON

VM MIC PK

Kapra

(aTopoi BapuanT) Xonrapo-Banxawckoro pervona
¥ CONpeAeNbHbIX TEPPUTOPHIA B GanNax Wkanki

MSK-64K ¢

MHTEHCHBHOCTH 10% B TeueHwe 50 neT (CPEAHMUR NEPHOR

475 net) n

— 47

Yenossese obomasensts

50 55 60 65 70 75 80 B85 90

2023+,

46°

46°

45° 45°

440 3 AW~ ) 440

s ¥

43"_ - - - 43°

-

74° 75° 76° {70 78° 79° 80° 81° 82°

Pucynok 3.32 - Kapra BOCO (Bropoii Bapuant) XKonrap-banxarickoro peruona u
COIIpeIeTbHBIX TEPPUTOPHUH B OaJlTax MIKaIbl MAKPOCEHCMUYECKON MHTEHCUBHOCTHU
corpsicennit MSK-64(K) ¢ BepoSTHOCTBIO TIPEBBIIICHUS PACUCTHON HHTCHCUBHOCTH
10% B Teuenue 50net (cpeaHuit nepuoj MOBTOPSEMOCTU coTpsiceHun 475 1et) u
W30JMHUU MaKCUMAaJIbHOW HAOJII0ICHHONW WHTEHCUBHOCTH COTPSICEHUM.

Takum oOpazamM, MOKHO YTBEP)KIATh, YTO YUET QalTHPOBAHHBIX K MECTHBIM
CCHCMOTEKTOHMYECKUM  YCIIOBUSIM BXOAHBIX mapamerpoB OpenQuake Engine
MPUBOJUT U BIIOJHE PEATUCTUYHBIM OI[CHKAM.

[IpeacraBnsieT MHTEpeC CpaBHEHUE MOJYyYEeHHbIX pacueTHbIXx kapT BOCO c
cymecTBytomiel kaproit OOmero ceiicmudyeckoro 3oHupoBanus (OC3) Tepputopun
Peciyomukun Kazaxcran (PK), kotopas sBisercss o(QUIMATBHBIM JTIOKYMEHTOM,
periiaMeHTHPYIOIIMM CeHCMOCTOIKOE cTponuTeabcTBO B PK [21].

Kapra OC3 gms tepputopum Kazaxcrana Obiia pazpaborana B TOO
«Uuctutyr cericmonorun»y MOH PK B 2013-2015 rr. Ilpu ee pa3paborke Oblia
ucrosnb3oBana Mmetomosioruss EBpoxom 8 (EN 1998-1:2004) «IIpoekTupoBanme

CEHCMOCTOMKUX KOHCTPYKLHW», Ul IPUMEHEHHs B IPAKTUKE IIPOCKTUPOBAHMS Ha

tepputopun Kazaxcrana.
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Ha pucynkax 3.33, 3.34 mpusenensr kaptei BOCO XKonrap-bamxamickoro
peruoHa M CompeAenbHBIX TeppuTopuii B Oammax mkanel MSK-64(K) c
BEPOSITHOCTBHIO TPEBBIIICHUS UHTEHCUBHOCTH coTpsiceHuit 10 % 3a 50 net (mepuon
MOBTOPSEMOCTH CecMHUUeCKUX coTpsicenuit 475 ner) (pucynok 3.33) u -2 % 3a 50
aet (mepuoJI MOBTOPSIEMOCTH CEHCMHUUSCKUX COTpsiceHui 2475 net) (pucyHok 3.34).
Kpome toro, Ha pucynkax 3.33 u 3.34 gaHbl U30JIMHUU UHTEHCUBHOCTH COTPSICEHHIM
KapT 0OIlero ceicMHYecKoro 30HHPOBAHUHM C Tepuoiamu moBTopsieMoctu 475 u
2475 ner.

N3 ananmm3a npuBeaeHHBIX KapT (pucynku 3.33 u 3.34) ciaeayer, 4TO U30JUHUN
COTPSICEHUH, TIOMyYEHHBIE B STHX JABYX HCCIEIOBAHHIX, B I[EJIOM COOTBETCTBYIOT
Ipyr K apyry. Ha Gonblieit vactu TEppUTOPUU pa3HUIA MEXKTY HUMU HE MPEBBIIIACT
0,5 6amma. Mexnay tem kaptel BOCO, monydeHHbIE B TaHHOM HCCIICIOBAaHUH, JAOT

Ooiece ACTAJIBHYIO  XApPAKTCPUCTHUKY  BCPOATHOCTHOI'O IIOJIsI  HMHTCHCHBHOCTU

v
COTPSICCHHIA.
74° 75° 76° 7 78° % 80° 81° 82°
MHCTUTYT CEACMONOMAM MHC PK /
Kapra BepoaTHOCTHOW ?"unnxu CeACMUUeCKON
47°|  perwowa B 6annax wransi MSK-64K ¢ BepoATHOCTRIO | / | S e 47°
npesbiwenus 10% 3a 50 ner (nepuon o 7 | =
" 475 ner) n XapThl 3 A
OBLEro COHCMUNOCKOrD 30HMPOBaNNS (OC3-20r) i | \ I
TeppuTopun Kasaxcrana — | =
Voo obosasesus P - \
50 55 60 65 70 75 80 85 90 i
=
46° /. 71 2 46°
|
|
45° 45°
LR AN
‘\_ X
e —
440 A & ‘ 440
N
> Wi ‘
43 z LN 43°
i =
=
74° 75° 76° 7° 78° 79° 80° 81° 82°

Pucynok 3.33 - Kapra BOCO Konrap-banxarickoro persona u conpeneiabHbIX
TeppuTopuii B 0aytax mkainsl MSK-64(K) ¢ BeposTHOCTBIO ipeBbiieaus 10 % 3a 50
JeT (Iepro/1 MOBTOPSEMOCTH CEMCMUYECKUX COTPSACEHUU 475 JIeT) U U30JIMHUU

KapThl 0011ero ceiicmuueckoro 3oaupoBanus (OC3-2475) Tepputopun Kazaxcrana.
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74° 75° 76° T 78° 79° 80° 81° 82°

MHCTUTYT CEMCMONOTAM MYC PK
Kapra W OUeHKM Cewn " <
47°|  perwona & bannax wkanb: MSK-64K ¢ BeposTHOCTRIO A S 47°
npeBbiLeHis 2% 3a 50 neT (nepuoa 7
2475 net) u xaprbi A
O6UIEr0 COHCMUYECKOrD JOHMPOBAHMA (OC3-2:0) ———]
TeppuTOpMM Kasaxcrana d A
YCnoBHse 0B0IHAEHHR
————
55 60 65 70 75 80 85 90 95 0.0 \ o
|
2023r. - i - |
- ‘
4pofl % | 46°
[
45° e e A 45°
T
/
44° 44°

43° 43°

74° 75° 76° 74 78° 79° 80° 81° 82°

Pucynox 3.34 - Kapra BOCO JXonrap-banxarickoro pernona u conpeaebHbIX
TeppuTopuii B bayutax mkansl MSK-64(K) ¢ BeposTHOCTBIO MpeBbitieHus 2 % 3a 50
JeT (Mepruo MOBTOPSIEMOCTH CEUCMHUYECKUX COTPSICEHUU 2475 NeT) u N30JIMHUU
KapThl o011ero ceiicmudeckoro 3oaupoBanus (OC3-2,475) Tepputopun Kazaxcrana.

Ha pucynke 3.35, 3.36 mnpuBeneHnl oOkKoHYarenbHble KapTel ~ BOCO
(HderanpHOro ceiicMuueckoro 30HHpOBaHuUs) Tepputopun KoHrap-banxamckoro
peruona B Oamtax mkansl MSK-64(K) ¢ BepositHocThio mpeBbimienus 10 % 3a 50
JeT (Mepro/1 MOBTOPSIEMOCTH CEMCMHUUECKUX coTpsiceHuit 475 net) (pucyHok 3.35) U -
2 % 3a 50 ner (mepuoia TOBTOPSIEMOCTH CEHCMHYECKUX COTpsceHuit 2475 ner)
(pucynox 3.36). M3 mpuBeneHHBIX JaHHBIX CIEIYyeT, 4YTO Ha O0OOWMX KapTax
HaOJFOaeTCsl TUTABHOE YBEIMUYCHUE 3HAYEHUH MaKpOCEHCMHUYECKOW MHTEHCHUBHOCTH
(J) ¢ roro-zamama Ha ceBepo-BOCTOK. I[Ipm 3TOM MakcHMajbHbIC 3HAYCHUS J
nocturaloTcsi B paiione JKonrapckoro xpe0ta: Jmax= 8,9 - 9,0 mns mepuona
MTOBTOPSIEMOCTH CEHCMUYECKUX coTpsiceHui 475 et (pucyHok 3.35) U Jmax= 9,5 s

Hepro/ia MOBTOPSAEMOCTH CEHCMHUECKUX coTpsicennii 2475 net (pucyHok 3.36).
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Kopra “HCTATYT CERCUONOTW W P
PTa vey W OLONHKM CeHCMMeCKOH
OACHOCTH TopPHTOPHM KoMrapo-B; xoro
Perona n 6annax wkanu MSK-B4K ¢ penaer.
npeswienms 10% 3a 50 ner (nepwoa
COTPACOHMUM 475 ner)
Yenomese oBomamarers

56

58 60 62 64 66 68 70 72

T4 76 78 80 82 B4
8
86 88 90

7° 78° 790 80° 81° d

Pucynok 3.35 - KapTta BeposSITHOCTHOM OIIEHKH CEHCMHYECKOH OMacHOCTH
tepputopun JKonrap-banxamickoro peruona B 6amiax mkaisl MSK-64(K) ¢
BEPOATHOCTHIO IpeBbitieHus 10 % 3a 50neT (meproj moBTOPSIEMOCTH CEHCMUYECKUX

cotpsiceHuH 475 Jer).

(]
76 77° 78° 79° 80° 81° S =
uHCTUTYT CEACMOnoruM MuYC PK )
Kapra sepostHocTHo# OUeHKM cecmuyeckon
Suencn coh

Peruona s 6annax .
A7 Temuruonn 550 55 o s« seponTHocrure
COACMUYOCKNX COTPRCEHIUN 2475 ner)
Yenonbie 0Bosavenms
- Z
60 62 64 66 68 70 72 74 76 78 2

90 92 94 96 gg

440

76 7P 780 790 80° e =

Pucynox 3.36 - Kapra BeposATHOCTHOM OIIEHKH CEHCMHUYECKOW OMAaCHOCTH
tepputopun JKonrap-banxamickoro perrona B 0amiax mkaisl MSK-64(K) ¢
BEPOSATHOCTHIO MpeBbIeHus 2 % 3a 505eT (meproa MoBTOPSIEMOCTH CEHCMUYECKIX

coTpsicenuu 2475 ner).
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Kaptel, onmceBaromme  CEMCMMYECKYXO  ONACHOCTB  C  MOMOIIBIO
MaKpOCEHCMUYECKUX MMOKA3aTENeH NOCIEACTBUN 3EMIIETPACEHHI — OAJIJIOB IO IIKaJe
MSK-64(K), maror unbopMaiuio o (OHOBOH CEHCMHUYECKOW OIMAaCHOCTH paioHa
CTPOMTEIBCTBA U  TMO3BOJISIIOT  OLICHUTh  BO3MOXKHBIE  MaKpOCEHCMUYECKHE
MOCJIEJICTBUSI MPOTHO3UPYEMBIX 3eMJIeTpsiceHud. B COOTBETCTBMM € METOAMKOU
EBpoxon 8, nanHble KapThl PEKOMEHIOBAHO pa3padaThiBaTh UMEHHO IS 3TUX ABYX
nepruoA0B NOBTOpsieMOCTH (475 u 2475 51eT) UHTEHCUBHOCTU COTPSICEHUM.

Kapra nnsi mepuona MOBTOPSEMOCTH HMHTEHCUBHOCTH COTpsiceHud 475 ner
umeeT ypoBeHb pucka 10 % 3a 50 seT, 4To BBITEKAET U3 CIIEAYIOIETO:

Marematnueckass MoJielb, MCHOJIb3yeMass TpH ONUCAHUM CTATHUCTUKHU
3eMJICTPACEHUH M 4YacTOThl HMX BO3HUKHOBEHHS NPEJCTaBI€HA CTaTHUCTUKON
[lyaccoHa 1 ee OCHOBHBIM YPaBHEHHEM

g —H (A£)" e~

P[N=n]="——orP[N=n]=

(3.3.4.8)

B vacTHOM citydae, 3T0 ypaBHEHUE OMMCHIBAET, BEPOSTHOCTh TOTO, YTO 3a BpeM i,
cayuntrcss N=n 3emmerpsiceHuil omnpenenéHHOW WHTEHCUBHOCTH M XapaKTEPU3YEMbIX
YacTOTOU (CPETHUM KOJIMYECTBOM 3EMJIETPSICEHUH B I'0J1) BOSHUKHOBEHHS A.

JlommycTiM, HAcC HWHTEPECYET BEPOATHOCTH TOro, 4ro 3a Bpems t = 50 ger,
npomsoraer N = 1 3emierpsceHuii onpeaeeHHON OaTbHOCTH, XapaKTepPU3yeMbIX, I10
pe3yabTaTaM PEeTPOCIIEKTUBHBIX HAOIOCHMIA, TIepruoioM noBTopsiemoctu T = 475 Jer,
T.e. \=1/Tg=1/475 ner™.

[Toncrasmsist 3th 1idpsl B ypaBHeHUE (3.3.4.8), MOMy4ynM Clemyrolee 3HaYCHUe

BECPOATHOCTHU TAKOI'O COOBITHS

(1/475*50) *e C V47273011 = 0.094746065921290, T.¢. mpumepro 9,47% (3.3.4.9)

Temnepp, ucToNL3ys Ty ke (GOpPMYyITy, IIOCUUTAEM CYMMapHYIO BEPOSTHOCTH TOTO,
410 3a 3TO0 ke Bpems t = 50 jieT ciyqutcst 60JIblie, YeM OJTHO 3eMJICTPSICEHHE, HarpruMep,
2, 3, 4 1 TaK najee 10 MaTeMaTHYeCKON OECKOHEYHOCTH 3eMJICTPSICEHUM, T.€.

P[N>1]=P[N = 1]++ P[N =]=1] - P[N = 0]=1-e*'=1 - e""g (3.3.4.10)
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T.€. TETIEPb CYUTAEM CYMMY

P[N=1] + P[N=2] + P[N=3] + ... P[N=6eckoneunocmv] =
0.094746065921290 + 0.004986635048489+1.749696508241744e-04 + ...
+0 = 1-e°%7 = 0,099912373747741 = 10% (3.3.4.11)

T.e. cymectByer 10 % BepOSTHOCT TOTO, YTO YISl CEHCMHMYECKUX COOBITHIA C
MOBTOpsieMOCThIO B 475 Jiet, 3a 50 et mpousoizier 1 u Goree 3eMIICTpsCEHUI 3a]aHHON
WHTEHCHUBHOCTH, B JIMTEPATYPE, 3TA BEIIMUMHA HOCUT HA3BAHUE-6EPOSINHOCITIL NPEGLIUUEHLIS.

Ha npakthke, B CTpOUTENBCTBE, MPOCKTUPOBAHUU JIOPOT H JPYTUX
COOPY’)KEHUU, YacTO JBUTAIOTCA B OOpAaTHOM HampaBJieHUH, T.€. YCTAHOBHUB TakK
Ha3bIBAEMYIO BEpOSITHOCTH mpeBbimieHus B P=10 % musa cpoka GpyHKITMOHUPOBAHHMSI
oOBeKTa cTpouTenbCcTBa B T = 50 JeT, CTPOSAT KapThl JUIs 3eMIICTPSICEHUHN 3aaHHOU

WHTEHCUBHOCTH (JOTYCTUM B 9 OaJJIOB) € IEPUOAOM MOBTOPSIEMOCTH
Tr=-t/In(1-P1ge) = 474.56107 netr= 475 net (3.3.4.12)
a miist P=2% B cTtpouTenbcTBe 0CO00 BaXKHBIX OOBEKTOB

Tr=-t/In(1-Pyy) = 2474.91582 ner~ 2475 net (3.3.4.13)

Takum 00pa3om, IUIsl CTPOMTENHBCTBA ATOMHBIX 3JEKTPOCTAHIIMI HampuMmep,
JOJDKHBI BBIOMPAThCs pallOHBbl XapaKTepU3yeMble 3eMIICTPACEHUSMU C MEPHOIOM
MOBTOPSIEMOCTH [r=2475 1er, TpW OSTOM B CTPOUTEIBHBIC HOPMBI OyJaeT
3aKkyagbpiBaTbcs P=2 % BEpOSTHOCTh MPEBBIIECHUS EAMHUYHOTO 3E€MIIETPSICEHUS
3aJlaHOM MHTEHCUBHOCTH (paBHOU 9 0asioBs).

Otnuune MeTomuKu il BeposATHOCTHBIX Kapt (pucynkm 3.35, 3.36) ot
METOJMKHU paHee pa3zpaboTaHHbIX KapT 3akioyaercs B cieayonem:

1. B npennaraeMbIM BapuaHTe pacdeTa CEUCMHUUYECKON OMAaCHOCTH MCIIONBb3YIOTCS, KaK
IUIOIIA/IHBIE CEHCMUYECKHE WCTOYHUKH, TaK W CEHCMUYECKHME HWCTOYHUKU B BHJC
aKTUBHBIX PA3JIOMOB, TOTJd KaK B MPEIbIIYIIEM BapHAHTE HCIOJIb30BAIUCH TOJBKO

[UTOLIAHBIE CEHCMHUYECKUE NCTOYHUKH.
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2. B paspaboranHOM BapuaHTe TpH pacueTe CEHCMUYECKON OMAaCHOCTU MCIIOJB3YyeTCs
COBPEMEHHOE TMPOrpaMMHOE O0ECHEYeHHE — TIOCTOSIHHO OOHOBIsIEMas Mporpamma
OpenQuake Engine (Ha 0cHOBE y4yeTa COBPEMEHHBIX HayYHbIX JOCTUXEHUMN) C OTKPHITHIM
JIOCTYTIOM JUJIs1 TTOJIb30BATEIICH.

BeiBoaLI IO r1aBe 3:

1. PaccmarpuBaeMblii  permoH O4YeHb  HEOAHOPOJEH MO  TeoJoro-
TEKTOHUYECKOMY CTpO€HMIO. Ha BOCTOKE OH TMpEnCTaBlIeH TOPHOM LEINbIO
Kourapckoro Anartay, a 3amajHas 4YacThb BKJIIOYAeT YacThb OOIIUPHOM
[Tpubanxamickoil BOaJWHbI, T.€. B COBPEMEHHOM CTPYKType BEpXHEH 4acTu 3eMHOU
KOpPbl PETMOHA YETKO BBIICIAIOTCA JBAa METAKOMILIEKCA: KOHCOJIMIUPOBAHHOTO
(tome3a301CcKOro) pyHAaMEHTa SIUTEePIMHCKON MIaTGOPMBI U AJILIIUHCKOTO YeXJIa.

2. IlpuBeneHO MaKpOCEHCMHUYECKOE OIMCAHUE TMOCIEACTBUI CHIIBHBIX U
pPa3pyLUMTEIBHBIX 3EMIIETPSACEHUM paccMaTpuBAaeMOI0 PEruoHa W IPUIIECTarOLIUX
ceiicMoakTUBHBIX 30H. [IpuBesieH cOop U aHAIU3 KapT U30CEUCT, OKa3aHO, YTO IO
HMCTOPUYECKUM JAHHBIM BEJIMUYWHA CEUCMUYECKUX BO3JCUCTBUN HA pacCMaTPUBAEMOM
TEPPUTOPUH JIOCTHUTraNa § 0ajIoB.

3. CocTtaBiieHbl KapThl JMHIIEHTPOB CHIBHBIX U CIHA0BIX 3eMIIETPSICEHUU C
Y4ETOM HX MPEACTABUTEIBHOCTH HA OCHOBE KOTOPBIX BBIIEIECHBI OCHOBHBIE
CEHCMOAKTUBHBIC 30HBI M NPUBEICHA UX KpaTKas xapakrepuctuka. IlokaszaHo, 4ro
JUISL A3y4aeMOr0 PErMOHa MOTEHINAIBHYIO CEHCMUYECKYIO OITACHOCTD MPEACTABIIIOT
cericmoakTuBHbIE 30HBI FOxHOM XKonrapuu, bopo-Xopo u CesepHoro Tsub-111ans.

4. N3yueHa oObeMHasi CTPYKTypa MOJS CEUCMHYHOCTH MYTEM COCTaBJICHUS
KapT IJIOTHOCTU celicMUYecKoro (oHa B COAX pa3HOW riayOuHbl. ChaenaH BBIBOJ O
ONMM3BEPTUKAIHLHOM MAJICHUH CEHCMOAKTUBHOTO 00BheMa.

5. HM3yueHo pacnpeneneHue CHIbHBIX 3€MJIETPACEHHM B MPOCTPAHCTBEHHO-
BPEMEHHBIX KOOpAMHATAaX. BpileneHbl [BE JIMHEHWHBIE 30HBI CEUCMHUYECKHUX
VCTOYHUKOB, B TIPEAENIbl KOTOPBIX YKJIAIABIBAIOTCSA OYard BCEX 3E€MIIETPSCEHUN C
M>6,1. Bo BpeMEHHBIX BapualUiX CEUCMUYHOCTH HAOMIOJAIOTCA IEPUOJIbI

AKTHUBHU3allH U 3aTHUIIbBA.
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6. 3ydeHa moBTOPSIEMOCTh 3EMJICTPSICEHHI JIJIsI BCEX OCHOBHBIX CEHCMOAKTHUBHBIX
30H, HA OCHOBE YE€ro OMNPEACIIEHbI MapaMeTPbl CEMCMHUYECKOTO PEXHUMA: CEHCMUYECKON
aKTUBHOCTU A, yIJla HaKJIOHA Tpaduka MOBTOPSEMOCTH 3EMIIETPSICEHUHA Y M CKOPOCTH
HapacTaHusi CEHCMUYHOCTH. [IOBBIIIEHHBIMH YPOBHSIMH aKTHBHOCTH XapAaKTEPU3YIOTCS
paitonsl: bopo-Xopo, 3anmiicko — Kynrevickuii u FOxnas JKoHrapus.

7. llpuBeneHbl NaHHbIE O MEXaHM3Max OYaroB 3E€MIICTPSICEHUI, aUarpaMmbl
[IApaMETPOB TVIABHBIX HAIPSHKEHWUM, TUIIBI MTOJBIDKEK B Ooyarax 3eMIIETpSCEHUM U np. B
LENIOM Uil BCEH TEppUTOpUM MpeoOsiafaromumil TU A1eOpPMUPOBAHUS — OITHOOCHOE
ckatue B Onm3mepuananbHoM HarpasieHnd. B XKonrapun nedopmupoBanHoe cocTosiHUE
CpeIibl ONpeIENsIeTcs KaK CIBUTOBOE.

8. C yueroM MJaHHBIX TOCIEIHUX JIET CO37aHbl KapTorpauyeckue MOJeIH
KOMIUIEKCA MapaMETPOB CEUCMHYECKOTO PEXHMMA, XapaKTEpU3YIOIIUE OCOOEHHOCTH
JOJTOBPEMEHHOM CPEHEN CEICMUYHOCTH TEPPUTOPHU.

9.  IlpuBeneHbl MOJIENU CEMCMUYECKUX MCTOYHHUKOB (TUIOIIAHBIX U JIMHEWHBIX) U
METOJIMKA WX CEUCMOJIOTMYECKOM TMapaMeTpu3aiud. JlaHel MeToApl  ONpeAcsICHUs
napaMeTpoB celicMuueckoro pexxkuma (a, b, Mmax, hmax, hmin u np.) u mMexanusmos
0YaroB 3eMJICTPSICEHUM (KMHEMATUYECKHUE TTapaMeTPhbl aKTUBHBIX Pa3JIOMOB U JIp.).

10. IIpoanamm3upoBaHa 3aBUCHMOCTh KOHEYHBIX pe3ysbTaroB pacueta BOCO ot
TUMA U XapaKTEPUCTUK HCIOIb3YEMbIX MOJETEH CEHCMHYECKOrO PEeXHMa U 3aTyXaHUs
WHTEHCUBHOCTHU COTPSICEHUI C PACCTOSIHUEM.

11. TlokazaHo, YTO y4YeT aJaNTUPOBAHHBIX K MECTHBIM CEHCMOTEKTOHHMYECKUM
YCIIOBUSIM MOJZIETTb 3aTyXaHHs PUBOAUT K BIOJIHE PEATMCTUYHBIM OLIEHKAM CEHCMUYECKON
OMAaCHOCTM M Jaer OoJjiee JETAIbHYI0 XapaKTEPUCTUKY BEPOATHOCTHOTO  IOJI
MHTEHCUBHOCTHU COTpsiceHnH, yeM kapTbl OC3.

12. Tlo pesympratam pacyera mnoctpoenbl Kaptet BOCO  (merambHOrO
celicMMYecKoro 30HHMpoBaHus) Tepputopun JKoHrap-bamxarmickoro pernona B Oammax
makpocericmuueckor mkaabl MSK-64(K) ¢ BeposTHOCTBIO TPEBBIIICHUS PACUCTHOM
uHTeHcHuBHOCTU 10 % u 2 % B Tedenue 50 yeT (cpeaHuid mepuo MoBTopsieMocTH 475 u

2475 ner coorBeTcTBeHHO) B Mactrade 1:1 000 000.
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SAKTIOYEHHUE

HuccepranionHas paboTa MOABOAUT UTOT HCCIEAOBAaHUSIM aBTOpa IO
U3YYEHUI0O OCOOCHHOCTH CEHUCMUYHOCTH M OLICHKM CEMCMHYECKOW OMacHOCTU
Konrap-banxamickoro pernoHa. OCHOBHOM pe3yJbTaT UCCIEIOBAHMM 3aKIII0YAETCA B
pa3paboTKe U MPAKTUYECKOM MPUMEHEHUH METOJMYECKOr0o KOMIUIEKCA JJis OLICHKU
CEMCMHMYECKON ONACHOCTU M3y4aeMOI'0 PETMOHA HAa OCHOBE I€0JIOTr0-TEKTOHHYECKUX
MaTepUaloB, HCTOPUYECKUX (MAaKpOCEHCMUYECKHX) CBEAEHUH O  CHJIbHBIX
3eMJIETPSICEHUSX U pe3yJIbTaToOB JTUTUTETBHBIX UHCTPYMEHTAJIbHBIX
ceiicMonornueckux HaoOmoaeHud. [lpu 3TOM oOleHKa CeHCMUYECKOl OMacHOCTH
peruoHa MpoBeleHa Kak I10 METOAMKE, HCIIOIb30BABLICHCA IIPU COCTABJICHUU
HOPMAaTUBHBIX KAPT CEUCMUYECKOr0 PallOHUPOBAHMS, TAK U C YYETOM COBPEMEHHBIX
IIOAXOJI0B C BHECEHHBIMU aBTOPOM YCOBEPIIIEHCTBOBAHUSMH.

OCHOBHBIE pe3yIbTaThl HCCIECAOBAHUI CBOAMUTCS K CIEIYIOLIEMY.

. PaccmarpuBaeMblii pETHOH OYEHb HEOJAHOPOAEH IO  TE0JIOro-
TEKTOHUYECKOMY CTpOEHUIO. Ha BOCTOKE OH IIpeICTaBIeH TOPHOM IEIbIO
Kourapckoro Anartay, a 3amajHas 4YacTh BKJIIOYAeT YacTh OOIIUPHOM
[Tpubanxamnickoil BMaJuHbI, T.€. B COBPEMEHHOW CTPYKTYpE BEPXHEH YacTH 3€MHOMU
KOpbl PErMOHa YE€TKO BBIACIAKOTCA JBa METAKOMILIEKCA: KOHCOJIMIUPOBAHHOIO
(momMe3azoiickoro) pyHaaMeHTa dMUTEPIUHCKON MIIaTGOPMBI U aTbIUUCKOTO YeXJia.

Hogelimas cTpykTypa permoHa uMeet OJOKOBBIM Xapakrtep. I'paHuipl 0J0KOB
OPOXOJUT MO pa3jioMaM pazIU4yHON MIyOMHBI, YTO IIMPOKO Pa3BUTHI B Ipeneiax
paccMaTpUBaEMOI0 PETHOHA M MIPAIOT HEMAJIOBAXKHYIO POJIb B €0 TEKTOHHMYECKOM
pPa3BUTHM M MPOSIBIEHUU CEHCMUYHOCTH. CONOCTAaBUTENBHBI aHaJIW3 TI€0J0ro-
TEKTOHUYECKUX OCOOEHHOCTEH C CEHCMUYHOCTBIO MOKa3al TE€HETUYECKYIO CBS3b
3EMJIETPSACEHUM C 30HAMHM KOHTPACTHBIX HOBEUIIUX TEKTOHUYECKUX IBUKECHUU U
30HaMU IITyOMHHBIX TEKTOHUYECKUX PA3IOMOB.

2. B KkadecTBe MCXOJHBIX JTaHHBIX ISl MCCIIEOBaHUS OOIIEro XapakTepa
CEHCMHYHOCTH U €€ nposiBieHus: Ha Tepputopun Konrap-Cesepo-Tsub-11lanbckoit

CEHCMOAKTUBHOW 30HBI, KyJla BXOJUT palloH HCCienoBaHUN, Obuta chopMHUpOBaHA
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nH(pOpMaIMOHHAs ceficMoJiornueckas 0a3a TaHHBIX Ha OCHOBE MAaKPOCEMCMHYECKUX
MaTepUaJIOB U IAHHBIX PETMOHAIBHBIX CEMCMUYECKUX KATaJOTOB JIJIsl 3€MJIETPSICEHUIM
pa3IMYHOro ypoBHs. J[OCTATOYHO NJIMHHBIA MEPUOJ MOHHUTOPUHIOBBIX NAaHHBIX, HX
OJIHOPOJHOCTh M BBICOKOE Kau€CTBO, IO3BOJIMIIM CTATUCTUYECKU HAJCKHO BBISIBUTH
3aKOHOMEPHOCTH BapHalMii CEMCMHUYHOCTH Ha OOJIBIIUX MPOCTPAHCTBEHHO-
BPEMEHHBIX MaciliTadax, a KOMIbIOTEPHO-UUTaeMas (hopmMa CEMCMHUUECKUX KaTaloroB
MO3BOJIWJIA TPUMEHSTh Pa3JIMUYHbIE METOJbl MAaTEMaTUYE€CKOM CTAaTUCTUKHU JUIs
aHaJav3a MOHUTOPUHIOBBIX JTAHHBIX.

Tak, BmepBble M3ydeHAa OOBEMHAsl CTPYKTypa TOJS CEUCMHYHOCTH IyTEM
pa3pabOTKK KapT pachpeieieHuss IUIOTHOCTU celcMHuYeckoro ¢oHa B CIIOSAX
paznuyHOM TriyOuHBI. B pesynbrare MOIydyeHO MPEACTABICHHE O TPEXMEPHOM
CEHCMOAKTUBHOM 00BEME, TJI€ COCPEAOTOUYEHO MOJIaBJISIIONICEe KOJUYECTBO OYaroB
ca0bIX 3eMIIETPSICEHUH. ODTOT 00BEM MOXKHO TPEJICTaBUTh B BHUJIE HEKOTOPOU
burypsl, KoTopas CyXKaeTrcsi K HH3y W HMeeT HauOoyiee MOTPYKEHHYIO YacThb,
coBnaaatroulyo B miaaHe ¢ FOxnoil XKourapuei. JlnuHa HKHEW 4acTH (QUIypbI
cocrapisier okosonpuMmepHo 300 kM, a mupuHa — npumepHo 100 kM. DTOT 00BEM,
BBIJICJICHHBI TI0 JAHHBIM O CJa0bIX TOJMYKAX, MOXKET ObITh MECTOM O4Yaros
BO3MOXHBIX B OyIyIIeM CHJIbHBIX 3emiieTpsiceHuil. Ha OCHOBaHHMM MOTy4YEHHBIX
pE3yNbTaTOB CJeJaH BBIBOJ O OJIM3BEPTUKAIHLHOM TMaJICHUU CEHCMOAKTUBHOTO
o0ObeMa.

Ha ocHoBe wW3ydyeHMsI pacnpeiesieHUs] CHUJIbHBIX 3EMJIETPSCEHHI B
MPOCTPAHCTBEHHO-BPEMEHHBIX KOOpPJMHATAX BBIJEICHBI JIBE€ JIMHEHHBIE 30HBI
CEHCMHMYECKUX  HMCTOYHMKOB  (CEHCMOJIMHEAMEHTBI), B  MPEIebl  KOTOPBIX
YKJIQJIbIBAIOTCS O4Yark BCeX 3eMIIeTpsceHul ¢ M>6,1.

[TokazaHo, 4yTO BO BpPEMEHHBIX BapHalMsIX 3EMJICTPSCEHUN TaKKe HMEEeTCs
OTpeeNICHHAs! YIOPSAI0YEHHOCTh — MMEIOTCS TE€PUOJIbl aKTHBU3ALMU U 3aTUIIbS B
CEUCMUYECKOM  JCSTEIBHOCTA  OTHAEJBHBIX CEWCMOAKTMBHBIX 30H. YKa3aHHas
3aKOHOMEPHOCTh YCTAHOBJIEHA MO PE3yJIbTaTaM CTAaTUCTUYECKUX MCCIIECIOBAHUM
BPEMEHHBIX BapuallMii CECMUYHOCTH Ha MpuMepe OCHOBHBIX perrnoHoB CHI', Bceit

IUIAHEThI, U CEMCMOAKTUBHBLIX 30H TsaHb-Illansa. IlokazaHo, 4TO JJII CEMCMHUYECKOIO
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npoiiecca, HaOmMogaeMasi TeHACHLUSI K TPYNIIUPOBAHUIO SIBIISIETCS CKOpEE IMPaBUIIOM,
yeM HCKItoYeHHeM. CUIIbHBIE 3€MJIETPSCEHHsS] BO3HUKAIOT TPYIIAaMH, KOTOphIE Ha
BPEMEHHOW IIKAJE Pa3JesICHbI IEPUOIaMU TTOKOSL.

Ha ocHOBaHuM mOIy4EeHHBIX peE3yJbTATOB CHENAaH BBIBOJ, YTO pPAa3BUTHE
CEHCMHUYECKOTO Mpollecca BO BPEMEHM U B JHEPreTHUYECKOM IUIAHE MOXKET OBITh
MIPEACTABICEHO 3aKOHOMEPHOW CMEHOW NMEPUOJOB HAKOIUIEHUS W Pa3pPSIKU YIPYTUX
nedopMaruii, 4To0 MOXKET OBITh MCHOJIB30BAHO Ha TMEPBOM JTare JO0JTOCPOYHOTO
IIPOTHO3a BO3MOKHBIX CUJIBHBIX 3€MJIETPSICEHUI.

3. s ouenku ceiicmuueckoi omacHoctu JKonrap-bamxamickoro permona
ObLJIa UCIOJIb30BaHA COBPEMEHHAsI METOAOJIOTHs, COBPEMEHHBIE METO/Ibl aHAIU3a, U
nojiHasi ceiicMonoruueckas HWHGOpMalus, HMEIoIascs [Uisl JaHHOTO pEruoHa.
[IpoBeneHHBI  aHAMW3  KOJUYECTBEHHBIX  CEUCMMYECKHX  ITApaMETpOB B
BEPOSITHOCTHOM ITOCTAHOBKE, SBJIIETCS HOBBIM HarpasieHueM it KasaxcraHa, oH
IIPOJIOJKAET Pa3BUBATHCS C YYETOM MHPOBBIX JOCTHKEHUM, PEaJu30BaHHBIX B
nporpamme Open Quake Engine - OTKpPBITOM HOpOrpaMMHOM OOECIIEUECHHUM IS
pacyeTa CeiCMUYECKOM OITACHOCTH U PUCKA.

B Hacrosmee BpeMs CylIECTBYIOT HECKOJBKO BapuaHToB kapt BOCO
(BepoATHOCTHAsI OIICHKAa CEeWCMHMYECKOW OmacHOCTH) Tepputopun Kaszaxcrana.
CpaBHeHHMEe UX MEXIy COOOM IIOKa3bIBaeT, 4YTO XOTSA OOJacTH BBICOKOU
WHTEHCUBHOCTU COTPSICEHUN MPUYPOUYEHBI K OJTHUM U TEM K€ 30HaM, OJHO3HAYHOTO
COOTBETCTBUSI MEXJy HHUMU He HaOmojaercs. B ganHoit pabore Ha mnpumepe
JKoHrap-banxanickoro pervoHa Moka3aHbl MPUYMHBI THUX PA3IUYUNA U C Y4ETOM
BHECEHHBIX aBTOPAMHU METOJUYECKUX HOBIIECTB YAAJIOCh COCTABUTH JETAIBHYIO
kapty BOCO perunona, oTBeUaromux COBpPEMEHHBIM TPEOOBaHUSM.

Jist  coctaBieHuss ~ KapThl  ObUIM  BBIMOJIHEHBI:  CEHCMOJIOTMYECKas
napamMeTpHu3alusl 04aroBbIX 30H; HCIIOJb30BAJIUCh HE TOJBKO MOJENHN IUIOIIAIHBIX
MCTOYHUKOB, HO U JIMHEWHbICE HCTOYHHKU (AKTUBHBIE PA3JIOMbI). ITO MO3BOJIUIIO
Oonee peanbHO NPEICTABUTh KAPTUHY CEHCMUYHOCTH U YYE€CTh W3MEHYHMBOCTb,

CBA3AHHYIO C Pa3JIMYHBIMHU MCTOJaMHU MOIACIUPOBAHMHA. HpI/I 9TOM, OJIA PaCuCTOB
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JUHENHBIX HWCTOYHMKOB HCIIOJNb30BaHAa 0a3a JaHHBIX AaKTHUBHBIX Pa3jOMOB
AnmatuHckoi obnactu, coctaBineHHas B Macruryre cericmonorun MUYC PK.

Ha ocHoBanum Bcero d3Toro Obula MpoBEAEHa CelcMoJiorHuecKas
napameTpHu3anus IIOMAAHbIX U JIMHEHHBIX HCTOYHUKOB 3€MIIETPSICEHU.

Kak uszBectHo, 6ubmmoreka OpenQuake Hazard Library copepuT HECKOJIbKO
HauOoJIee IMUPOKO HMCIOIB3YyEeMbIX (0OOOIICHHBIX) MOJICNICH 3aTyXaHUs CEMCMUYECKOM
WHTEHCUBHOCTU. Ho, pernoHaibHasi MOJEb 3aTyXaHUsl NHTEHCUBHOCTH COTPSICEHUH C
paccrosiuuem jansi  tepputopun  JKonrap-Cesepo-Tsup-1llansckoro u  Kaparay-
Tajmacckoro pervoHOB OTIMYAETCd OT OOOOIIEHHBIX MoJeneld. ABTOpY YIAJIOCh
o0ocHOBaTh W BHecTM B pacueT mnporpammbel OpenQuake Engine permoHanbHbIe
IIapaMeTPBbl, YTO MO3BOJIMIIO IPUMEHHUTENBHO K MECTHBIM YCIIOBHSM.

4 C yd4eToM YKa3aHHBIX BbIIIE JIOMOJHEHUW (B TOM YHCJIE IMApaMETPOB
IUIOIIA/IHBIX W JIMHEWHBIX HMCTOYHUKOB, PACCMOTPEHHBIX BBIIIE) U C MOMOLIBIO
nporpaMmmHoro obecneuenusi OpenQuake Engine Oblu paccUMTaHbl M MOCTPOECHBI
BEPOSITHOCTHBIE KapThl OLIEHKU cercMuuyeckor omacHocth sKoHrap-banxamickoro
peruoHa Juis AByX ypoBHer BepositHOCTH 10 % um 2 % 3a 50 mer B Oajyurax MIKaibl

MSK-64(K), kotopsie mpeactaBnens! B macirade 1:1 000 000.

INPAKTHYECKHUE PEKOMEHIAIIUN
Moryt 0bITh yuTeHbl Tipu pa3zpadbotke CHHUIIoB st Tepputopun PecryOnuku
Kazaxcrtan, otBercTtBeHHass opranuszaiusi (KasHMUCA) wucnonb3yer kak Kaptel
BEPOSITHOCTHOW OLIEHKM CEMCMUYECKON OIMACHOCTU B MUKOBBIX YCKOPEHUSAX T'PYHTA,

Tak 1 KapTbl BEpOSITHOCTHOM OLIEHKHM CEMCMHUYECKOW OMAacHOCTH B OajiaxX ILIKaJIbl

MSK-64 (K)
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CIIUCOK UCITOJIb30BAHHBIX HCTOYHUKOB

Ceiicmuueckoe paitonupoBanue teppuropun CCCP [Tekct] / otB. pen. B. W.
bynrs, I'. I1. 'opmkos. — M.: Hayka, 1980. — 307 c.
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ceficmuueckoro paitona [Texcr] / I'. B. IlonoB. — TamkenTt: I'oc. Hay4.-TexH.
3., 1939.

NHCTpyKIMS O MTPOSKTUPOBAHUIO TPAXKIAHCKUX W MPOMBIIUJICHHBIX 3aHUNA U
COOPY’KE€HUH, BO3BOJMMBIX B cedcMuyeckux panoHax [Tekcr]: BHeceHa
Ceiicmou. un-tom AH CCCP. — M.; JI.: T'occtpoiiuzaar, 1940. — 28 c.
TexHuyeckue yClaOBUS NPOCKTUPOBAHUS 3JAHUM W COOPYKEHUU  JUIA
cericmuueckux paiioHoB [Tekcr]: yrB. 30/XII 1948 r. — M.: U3n. u Tum.
Crpoitnznata Bo Bnagumupe, 1949. — 41 c¢. — (M-Bo cTp-Ba mnpeAnpUATHIA
Tsokenor uaycrpun CCCP. Texn. ymp.; TY-58-48).
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