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Hucmumym zeoghuszuueckux uccnedosanuii Munucmepcmea snepzemuku Pecnyonurku Kazaxcman, Kypuamos, Kazaxcman

[IpuBonsarcs nanusle no tepputopuu LlentpansHoro Kasaxcrana, paHee cuuTaBIIelcs acEHCMUYHON, KOTOPBIE U3MEHS-
0T TIPEJICTABIEHHE O €€ CEHCMUYHOCTH M 000CHOBBIBAIOT HEOOXOIMMOCTh IIPOBEACHUS 3/1€Ch CUCTEMAaTHUECKOTO CeHC-
Mu4eckoro MoHutopusra. 3emuerpscenus Illanrunckoe 2001 r. u Kaparanaunckoe 2015 r. 1eMOHCTPUPYIOT aKTHUB-
HYI0 TNPUPOJHYIO CEHCMUUYHOCTb. TEeXHOreHHas aKTUBHOCTh, IPOSIBICHHAs BBICOKOI CEMCMUYHOCTBIO, MOKa3aHa Ha

npuMepe MectopoxaeHuit JKeskasran u XKomasimoer.

BBEJIEHUE

I'eonornueckoe crpoenue Llenrpanpnoro Kasaxcra-
Ha OTIMYaeTcs OOJBIIMM pPa3HOOOpa3HeM IeosIorHyec-
KHX CTPYKTYp, TOPHBIX MOPOJ C Pa3lIUIHBIM MEPHOAOM
(OpMHpPOBaHUS OT NPEBHHX ApPXCHCKUX OOpa30BaHUH
JI0 MOJOABIX YETBEPTHUUYHBIX OTIOXKEHUH. DTO Mperon-
penenser HaM4Iue OOIBIIOr0 MHOKECTBA MOJIE3HBIX HC-
KOIIaeMBIX Ha MaHHOM Teppuropuu. LlenTpansueni Ka-
3aXCTaH SBJIAETCS OCHOBHBIM IIOCTaBIIMKOM MEAH H
Maprania B PecryOnuke. 37ech UMEIOTCS 3HAUUTENb-
HBIE 3a1achl BOJILGPaM-MOIHOIEHOBBIX, CBUHIIOBO-1IHH-
KOBBIX U OapUTOBBIX PY/I, & TAKKe OOJBILINE 3aachl BbI-
COKOKAaYEeCTBEHHBIX KOKCYIOLIUXCSI U JHEPreTU4eCKUX
yriei. B kpaiineii roro-3anagHoit yactu LlenTpansHOTrO
Kazaxcrana B FOxHo-Typraiickoli He(TEHOCHOH Mpo-
BUHIINY BBISIBIICHBI MECTOPOXKICHUS HeTH 1 Ta3za.

HenTpaneueiii KazaxcraH TpaIuUMOHHO CUHTANCS
aceiicMUYHBIM Ha Tepputopun PecnyOnmku. B neficTBy-
IoIIeH B HacTosAIIee BpeMs KapTe o0IIero ceiicMuuecko-
ro paitonupoBanus PK, Bxoasmell HeoThemieMol 4a-
cthio B CTpouTenbHble HOPMBI U IpaBuia «CTpouTesns-
cTBO B ceiicMudeckux paiionax» CHull 2.03-30-2006
[1], Becy LlenTpanpHblit KazaxctaH oTHECEH K aceHcMu-
YHOMY PETHOHY, IIe He 0KHIAI0TCsA CeliCMUYecKue co-
OBITHS C HMHTEHCUBHOCTHIO 1o mmkane MSK-64 Goiee 5.
MHorue fecaTuneTus Takoil BbIBOJ HE BBI3bIBAJI COMHE-
HuM, cericMuuHocThiO LlenTpansHoro Kaszaxcrana crne-
LUAJIbHO MCCIEJ0BATENN HE 3aHUMANNCh. JlaHHBIE IO
3TOMY paiioHy HE aHAIN3UPOBAIMCH M He 0OpadaThIBa-
muck. B Kazaxcrane cOCTaBIISINCh B TEKYILEM PEXHME
KaTaJoTu 3eMJIETPSICEHUH TosbKko 1o Teppuropuu Ce-
BepHOro Tsanp-lllans u JIxyHrapuu, a Takxe 4aCTUYHO
o teppuropuu Bocrounoro Kaszaxcrana [2]. Pacnoso-
JKEHHE CEeUCMUYECKHX CTaHIui Ha Tepputopun Kazax-
cTaHa OBUTO HANPSMYIO CBSI3aHO C apUOPHON HH(Op-
MalMeHd MO0 CEMCMUYHOCTH O TOM, UTO CHJIBHBIC 3eMJie-
TPSICEHUSI TIPOUCXOJAT TOJIBKO B FOXKHOM, FOT0-BOCTOY-
HOM U BocTouHOM Ka3zaxcrane. [ToatoMy ceTb cTaHnuil
Oblsla CKOHIIEHTPHPOBAaHA UMEHHO B 3TUX perrnoHax Ka-
3axCTaHa.

Bsrmsan Ha celicMuuHOCTh Beeil Tepputopun Kazax-
craHa, B ToM uucJie u LlenTpansHoro Kazaxcrana, usme-
HUJICS B CBSI3U C OTKPBITHEM HOBOHW CHCTEMBI HaOroe-
HUI 32 3eMJICTPSACCHUAMH U B3pPBIBAMH, OTIEPATOPOM KO-

TOpO#t siBisiercst IHCTUTYT reo(U3HyYecKux HccieoBa-
auit MO PK. Kak nmokasanu maHHBIE ITOCIIEAHAX AECATH-
JIETHH, 3a MpeJelaMH CUUTABIIMXCS CEMCMUYECKH aK-
TUBHBIMH palioHOB Ka3axcTaHa TakxkKe MPOUCXOIAT 3€M-
JIETPSICEHHUs, CPEN KOTOPBIX HAONIOAAIOTCA M JOCTATO-
YHO CHJIbHBIE, MHTEHCHBHOCTb KOTOPBIX MPEBOCXOAUT
wm paBHa 5 Oamram mo mkane MSK-64. B gactHOCTH,
oOHapyxeHa celicMuYeckasi akKTUBHOCTb B lleHTpaib-
HoMm Kazaxcrane. Hecmotps Ha To, uTo B «cnaboceiic-
MUYHBIX» paloHaxX perKko pPEerucTPUPYIOTCS cliabbie
TOJTYKH, TaM MOTYT IPOHCXOJUTh JOCTATOYHO CUJIbHBIE
3eMJICTPSICEHUs, HaHOCSIME YIepd CylecTByomei
BONIM3M UX ouyaroB uHdpactpykrype [3].

B memsx wuneHTHQUKAMM TNPUPOABI Pa3IUIHBIX
CEWCMHMYECKNX COOBITHI NMPOBOISTCS CIICIMANbHBIE Ha-
YYHBIE HCCIIEJOBaHUs, HANpPABICHHbIE HA PACIO3HABA-
HUE KJIACCA MCTOYHHMKOB, B OCHOBHOM, B3DBIBOB U 3€M-
neTpsiceHui. I 3TOro UCHONB3YIOTCS CaMble pa3HbIE
MIPU3HAKH -OCOOCHHOCTH BOJHOBOI KapTHHBI 3aIMCeH,
KOPPEJSILIMOHHBINA aHaIu3, CIIEKTPAJIbHbIM aHalu3, He3a-
BUCHMEBIE aHHbIE O Kapbepax B3PbIBaHMSA, KOCMOCHHUM-
ku u ap. g Kazaxcrana Takue ucciaeI0BaHus 0COOEH-
HO Ba)XHBI, TIOCKOJIBKY €XET0THO CeCMUYECKUMHU CTaH-
usiMu peructpupyrores 10 4 000 IpOMBIIITICHHBIX H
JPYTUX B3PHIBOB, CBSI3aHHBIX C aKTUBHOM pa3paboTKOM
MECTOPOXKJICHHHI TOJIE3HBIX HCKOIAEMBIX, CTPOUTEIbCT-
BOM JIOpOT, IUIOTHH U T.J. Takoe Bo3felcTBUE HA HeApa
U OKPYXAMOIYI0 CPeAy CYILECTBEHHO OCIOXHSAET H3Yy-
YEHHE MPUPOAHBIX N€OJUHAMHYECKHX M CEHCMOTEKTO-
HUYECKUX MIPOLECCOB.

B HacTosmelt paboTe nMpUBeneHB! JAHHBIE O 3eMJle-
TPSICEHUSIX, 3aPETUCTPUPOBAHHBIX cTaHImsMu T MO
PK na tepputopun LlentpansHoro Kasaxctana u BKITIO-
YeHHBIMH B CEWCMHUYECKHe OOJUIETCHH HAaMOHAJIBHOM
n riobanbHBIX ciryk0. Kak moxaspiBaeT mpakTHKa U
NpoBeJieHHbIe uccienoBanus, B llenTpanbHom Kazax-
CTaHE MPOUCXOMAT pasHbIe MO MPUPOJAE CEHCMHUYECKUE
COOBITHS. DTO MOTYT OBITH JINOO NMPHUPOAHBIE TEKTOHU-
YecKue 3eMJIETPSCEHHUs, JINOO TPHUPOAHBIE 3eMileTpsice-
HUSl, CIPOBOLUPOBAHHBIE MPOIOIKUTEIIBHOW TEXHOTEH-
HOH JIeATEIHHOCTHIO Ha ONM3JISKAIUX Kapbepax, JIM0o
TEXHOTEHHBIE 3eMJIETPSICEHUS] HEMOCPEICTBEHHO Ha Me-
CTOPOXKIICHHUSAX ITOJIE3HBIX HCKOMAeMBbIX.
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Pucynok 1. Pacnonoscenue cmanyuti ha meppumopuu Kazaxcmana,
Odanuvle kKomopwix nocmynaiom 6 L{enmp dannvix KNDC

1. XAPAKTEPUCTUKA CUCTEMBI CEMUCMHUYECKO-

I'O MOHUTOPUHI'A TEPPUTOPUU KA3ZAXCTAHA

3a nocneanue 20 ner B Kazaxcrane cozgaHa HOBast
COBPEMEHHAsI CETh BBHICOKOTEXHOJIOTHYHBIX cedcMuyec-
KHX CTaHIUA, WHTETPUPOBAHHBEIX B MeXIyHapOIHEIC
rmo0OanbHBIE CETH MOHHTOPWHTA. JTa CHCTEMa, B Mep-
BYIO OUYe€pelIb, CO3/IaBANIACH IJIsl 00eCTeUeHUs] KOHTPOIIS
3a BbINOJIHEHHEM JloroBopa o BceoObeMITIONEM 3aripe-
IIeHUHU AAepHbIX ucnbslTanui ([AB3M) u BeImonHeHUS
o0s3arenscTB Kaszaxcrana, mojmucasiiero B 1996 r. u
parudunuporasiiero B 2001 r. ator [Jorosop. B Teue-
HHe1994-2006 rr. o psity MeXIyHApOAHBIX COTJIale-
HUU NIOCTPOEHBI U BBEJICHBI B CTPOM HOBBIE CEliCMUYEC-
KH€ TPYMIbl UTPEXKOMIOHEHTHBIE CTAHLMM, PACIOJIO-
JKEHHbIE B OCHOBHOM II0 Nepumerpy teppuropuu Ka-
3axctaHa [4, 5]. Takas ceTb MO3BOJISIET BECTH MOHHUTO-
PUHT Kak BHYTPHU CETH Ha Ka3aXCTaHCKOM TEppPUTOPUH,
Tak U BHe ee. OTMETHM, YTO BCE JIaHHBIE 3TOH CETH B
peXxuMe peanbHOro BpeMeHH nocTymnaioT B LlenTp naH-
ueix (KNDC) B . AnMaTsL.

Ha pucynke | mokazaHa cxema pacrioyioKeHHUs CTaH-
muit UI'M PK MD, nmaHHBIE KOTOPBIX IOCTYNAlOT B
LleHTp 1aHHBIX B T. AIIMaTHI.

O0001IeHNE BCEX CEMCMOJOTMYECKUX MAHHBIX II0
[IPOUCHIEIIIUM 3EMIIETPSICEHUSIM, COMOCTABIECHHE STOU
HHPOPMALIUU C TEOJOTUYCCKHUMH H TEKTOHHYECKUMHU

JNAHHBIMHU, TIO3BOJIUT YCTAaHOBHUTH CBSI3b KOHKPETHBIX
04aroB C TEKTOHUYECKUMU IPOLECCAMH B KaX /101 ceilc-
MOT€HEPUPYIOLIEH 30HE, a TAKXKE ONPEIEIIUTh XapaKTep
JIEHCTBYIOILMX B PETHOHE HanpshkeHUH. BrlsiBiaeHue Ta-
KHX CBS3€H OYEeHb Ba)KHO JUUIS HMCCIIEJOBAHWS CUHTAB-
IMXCs paHee aceiCMUYHbIMU pailoHOB KazaxcraHa.

2. CBEJIEHMS O HAUBOJIEE CUJIbHBIX 3EMJIE-

TPSACEHUSAX B LIEHTPAJTLHOM KA3AXCTAHE

Ha HmkenpuBeneHHBIX KapTax SMHUIEHTPOB TeppH-
topnn KazaxctaHa mpencTaBieHbl JaHHBIE 3a JBa Bpe-
MEHHBIX MHTEpBaJa: MEPUOJ] C MCTOPUYECKUX BPEMEH
1o 1993 roga (pucyHok 2, a) u ¢ 1994 ronma mo 2018 r.
(pucyHok 2, 6). [laHHble 3a MepBbIil eproa ObLTH CO0-
paHbl IO UMCIOMIUMCA JUTEPATYPHLBIM HMCTOYHHUKAM H
MaTepualaM MHPOBBIX CEWCMOJIOTHYECKHX IIEHTPOB
JAHHBIX. 3a MEepBBIM MepHox ObUTH OTMEYEHBI TOJBKO
CHIIBHOE 3emileTpsiceHre B 1925 roay ¢ snmmeHTpoM B
xpebTe Mypxuk 6113 CeMHUIanaTHHCKOTO HCIBITATEIb-
HOT'O MOJIMIOHA C MarHUTyJoM 5,8 u aBa Oosee crnabbIx
3eMIICTPSICEHUSL.

3a BTOpOIi eprox 3apeructpupoBano 6oiee 40 3em-
JeTpsCeHUH, Hanbosee cuiIbHOE M3 KOTOophiX Lllanrun-
ckoe 3emierpsicenue 2001 roma ¢ MarHuUTyIoOM
MPV=5,4, KaparannuHckoe 3eMJIETpSICEHUE C MaTHUTY-
ol mpv=>5,2, TPYIIIBI 3eMJICTPSICEHUI Ha MECTOPOXK/Ie-
Husx JKeskasran, XKomapt u jp.
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1 - TPeXKOMMOHEHTHas ceficMMYeckas CTaHuus; 2 - ceicMuyeckas rpynna; 3 — 7 3HepreTUYeCckuin Knace 3eMrneTpsiceHuiA.
[MpsiMoyronbHo pamkon OTMeYeHa u3yyaemas obnactb LieHTpansHoro Kasaxcrara.
BHyTpu 0BnacTy BbifeneHsl ABa mectopoxaeHns: 1 — Xeskaaran, 2 — omapTt

Pucynox 2. Kapmer snuyenmpos semnempscenuii Llenmpanvrnoeo Kazaxcmana

Cpeny perucTpupyeMbIX COOBITHH MMEIOTCS 3emile-
TPSCEHMSI PAa3HOW MPHUPOIBI — 3TO TEKTOHWYECKHE 3eM-
JIETPSICCHUS, TEXHOTEHHBIE 3eMIIeTpsCeHHs (0OpyIIeHns
B IIAXTax W JAp.) U 3€MIICTPSACCHHS, IMPOU3OIIEAIINE B
pe3ynbrare NpOAOKUTENbHON B3pPBIBHOW aKTUBHOCTH
pH T00BIYE TOIE3HBIX HCKOMAEMBIX BOJIIM3U MECTOPOIK-
JeHu# (MpUpOIHO-TEXHOTeHHbIe). Hanbomnee cuibHbIE
npupoHbie coObitust — IllanruHcKoe 3emueTpsiceHue
2001 r. u Kaparannunckoe 3emnetrpsacenue 2014 r.

IManrunckoe 3emuerpscenne 2001 r.

OcHognvle napamempuvl 3eMIeMPACEHUS U €20 Mec-
MONON0JHCEHUE 8 CeliCMOMEKMOHUYeCKoM naaHe. DIH-
nentp lanruHckoro 3emunerpsicenus (tabmmma 1) pac-
roJyiaraetcsi Ha 3amajgHou rpanune llenTpansHo-Kazax-
CTaHCKOTO CBOja BOMM3M mepeceueHus: Kamamp-Haii-
MaHCKOT'O C/IBHTA C MOTIEPEYHBIM PErHOHAIBHBIM pa3io-
MOM, C KOTOPBIM CBSI3aHBI M SMHUIEHTPHI aTEPIIOKOB
[6]. MomHOCTb 3eMHOM KOpBI B paliOHE AMHLEHTPA CO-
CTaBJIsIeT NPUMEPHO 50 KM.

Tabnuya 1. Oxonuamenvhvie uHcmpymenmanshvie napamemput Lllaneunckoeo 3emaempscenus

Mata, pa/mmirrrr | Bpems B ovare to, yu:mm:ce | Wupota ¢°, c. w. | fdonrotaA°, B. A. | Fny6buHah,km | Ms | MPV | K

22/08/2001

15:57:57,7 47,20

70,20 19 50| 54 | 132
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Maxpoceticmuueckue napamempul

VIHTEHCHBHOCTB COTPSICEHUI ONpeIesIsIach 1o IIKa-
ne MSK-64. 3emierpsceHne BBI3BAIO 6-0alUIbHBIC KO-
nebGaHus B SIMIEHTPAILHOM obnactu. B 43 kM Ha ceBe-
po-3amaji OT HUHCTPYMEHTAIbHOT'O SIHULEHTPa B MOCEKe
anruHCKUH 3eMIIETPSCEHHE OIIYTHIN OOJBIIMHCTBO
KUTENEeH, HaXOAUBIIUXCS KaK B IOMEIEHUSX, TaK U BHE
nX. BonpImMHCTBO MOCTPOEK B IOCEJIKE MPEACTABICHO
JICPEBSIHHBIME COOPHO-IUTOBBIMH, PYyOJIEHBIMH, IIIA-
KOOJIOUHBIMH OJHO3TaKHBIMH JOMaMH. B momemennsx
oIIyImagach CHIIbHAs BHOpaIus, Kadajach MeOenb, 3Be-
Hella MOoCyZa, Kadaluch JIOCTPBI, B HEKOTOPBIX JOMax
Ka4yaJHCh CTEHBI, TIOJIbI, HAa KPBIIIaX HEKOTOPHIX JIOMOB
crydan mudep. B HekoTopeIx mocTpoiikax oOpa3oBa-
JIMCh TPEIUHBI, KaK MPaBUIIO, HA CTHIKE IBYX CTeH. Bu-
Opauus ObUIa CHIIBHOM, COIIOCTaBUMOM ¢ paboTOMH TshKe-
JIOTO TPY30BHKA, TOJKAIOLIEro oM. Bubparus mnnach
5—-15 cekyna. Jlroau chplianu Ty, KOTOPBIH COMPOBO-
XKJIaJl BUOPAIMIO U IPEKpaTHIICS ¢ OKOHYaHNUEeM Koureba-
HUH. ['yn v KkosrebaHus, IO CII0OBaM OYEBHALICB, MPUIIIIH
B TIOCENIOK C OTr0-3amagHoro HampasieHus. Jlronu, Ha-
XOAMBIIKECS BO JBOPE J0OMa, BUICIU BOJHY, Paclpo-
CTPaHSBIIYIOCS 110 3€MJI€, BBICOTOM 5—6 cM, TakxKe MpH-
HIEAMIYIO ¢ I0ro-3aIa{Horo HampasieHus. B psae Hace-
JICHHBIX MYHKTOB (Aransipb, Kei3puitay, Kapaxan) sem-
JICTPSICCHUE BBI3BAIO S-OayuibHble KojeOanus. [lo pe-
3yJbTaTaM oOcCiIeoBaHUs Obllla MOCTpPOEHA KapTa H30-
celcT aToro 3emierpsiceHus [6] (pucyHox 3).

Habmnromaercst yeTkas BBITSHYTOCTh M30CEHCT B ce-
BEPO-BOCTOYHOM HAaIpaBJIeHHH. DTO HAIIpaBJIeHUE COT-
JlacyeTcsl ¢ HAallpaBJICHUEM Pa3jioMa CEBEPO-BOCTOUYHOTO
MIPOCTHPaHUs, KOTOPBIH SBJISETCS OPTOTOHAJIBHBIM K
pasyioMaM TJIaBHOTO CEBEPO-3aIlaJIHOTO HAIPABJICHHS B
peruone. B pesynbrare MakpoceiicMuueckoro oocieno-
BaHWs IPHUMEPHOE IIOJIOKEHHE MaKpOCEHCMUUECKOTO
SMHIEHTPAa MOXKET OBITh OMHMCAHO CIIEAYIOIIMMHU KOOp-
nuHatamu: 47,17° ceBepHoit mupotsl u 70,30° BocTOuU-
HOM TONTOTHI (PUCYHOK 3).

O0pariaer Ha ce0s BHUMaHKE CHIIbHAs BBHITSHYTOCTb
H30CEHUCT ITOrO 3EMIICTPSACEHHS MO CPABHEHHIO C M30-
ceifctamu 3emileTpsiceHUH B ropHbBIX oOmacTsax Kasax-
cTaHa. JTO MOXET OBITh CBUAETEIHCTBOM TOTO, YTO B
wiatopmerHol yacTn Kazaxcrana umeer Mecto Gosee
cnaboe 3aTyxaHne CeHCMHUIECKUX BOJIH, 00yCIIOBIEHHOE
GoJbIIe KOHCOJIMINPOBAHHOCTBIO MOPOJ. JTOMY (hak-
Ty HMMEIOTCSI TIOATBEPXKICHUSI M 110 HE3aBUCHUMBIM HC-
CJICZIOBAHUSM 3aTyXaHUsI CEHCMHYIECKUX BOJIH B Pa3HBIX

paiionax Kasaxctana. [{is 3TOTO 3eMIiIeTpSCEHHS OBLI
OIIpeZieIeH MeXaHU3M ouara, OIyOJIMKOBaHHBINA B pabo-
Te [7]. [To HeMy MO>KHO clieNiaTh ClieIyIOIIHe BHIBOIBL:

— HlanruHckoe 3eMIIETpACEHHE Ppealn30Bajoch B
YCIIOBUSAX HANpPSKEHHs FOPU30HTAIBHOIO CXKATHs B ce-
BEpPO-BOCTOYHOM HANpPaBICHHM U TOPU3OHTAIBHOTO
CYOLIMPOTHOTO PACTSIKEHHUSL.

— B ouare npownsonuio cMemeHne GJIOKOB B BHIE
MIPaBOCTOPOHHETO CABHIA MO MPOCTHPAHUIO TIOCKOCTH
CEBEPO-BOCTOYHOTO HAIPABICHUS, UTO COTJIACYETCS C
OpHEHTAIEH pa3ioMa, K KOTOpOMY IPHYpPOUCH Odar.

D INuHuwm usoceicT
3-6 - bannel no wkane MSK - 64

Pucynox 3. Kapma uzoceiicm Llaneunckoeo semnempscenusi
22.08.2001 e.

[MoneBbiMu cranumsimu MU' Obuin 3apeructpupona-
HBI 1IeCcTh cnadbix adrepuiokos. Mx mapaMeTpsl npen-
CTaBJICHBI B Ta0OIHIIE 2.

OTo 3emieTpsAceHHe TO0Ka3ajo, YyTo KapTa oOIero
CEICMHUYECKOr0 PallOHUPOBAaHUS HE JAET IOJIHOM Kap-
THHBI CelicCMUYecKol onacHocTu B peruoHe LleHTpanb-
Horo Kasaxcrtana. Ouar ¢ MHTEHCHBHOCTBIO 6 0OasoB
He OBLT Ipe/cKa3aH 3TOH KapTod, Ha Hel He ObLTH TIOo-
Ka3aHbl CEMCMOTeHEPUPYIOLIUE 30HBI C TAKUM CEHCMO-
MMOTEHIMAJIOM. JTa MH(pOpPMAIU TOCTYXHIa MaTepHa-
JIOM JUTS y9eTa B HOBOH pa3zpabaTriBaeMOi KapTte oOrie-
ro CeCMUYECKOro 30HUpOBaHus Tepputopun Kazaxcra-
Ha.

Tabnuya 2. Ocnosuvie napamempel agpmepuioxos Lllaneunckozo 3emnempscenus

Ne n/n | Qara, pa/mmirrrr | Bpems B ovare to, yu:mMm:cc | Lupora, °, ¢. w. | fonrota A°, B. A. | Fny6uHa h, km | Mpva | K
1 22/08/2001 18:37:01,0 47,18 70,24 15 30 |68
2 31/08/2001 05:18:21,4 47,1754 70,2631 11,5
3 31/08/2001 22:53:59,8 47,1648 70,2264 5
4 01/09/2001 19:53:47,6 47,1782 70,4873 15
5 04/09/2001 22:35:56,4 47,1711 70,1780 7
6 07/09/2001 08:53:24,8 47,1273 70,1393 10
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Kaparanaunckoe 3emiierpsicenne 2014 roga

OcHogHbvle napamempuvl 3eMAempsAcenus U e2o Mec-
mononodcenue 8 celicmomexmonuyeckom naane. 21
ntoHs 2014 roga Bce ceficMuueckue ctaHuuu cetu VH-
ctutyTa reodusnueckux uccienosanuii PK 3aperucr-
pHUpPOBAJIM JOBOJIBHO CHJIBHOE 3eMieTpsiceHue B LleHT-
paneHOM Kazaxcrane. 3eMieTpsiceHue ¢ SMULEHTPOM Ha
ceBep oT AJMaThl — cOOBITHE peaKoe, a 0COOEHHO, eCIi
3TO OLLYTUMOE CUJIbHOE 3emieTpsicenue. Yame B LleHT-
pampHoM u CeBepHoM Kazaxcrane peructpupyrorcs
IIPOMBIIIUICHHBIE KapPbEPHBIE B3PBIBBI, CBSI3aHHBIE C pa3-
paboTKO# TOJIe3HBIX NCKoMaeMbIX. Hamboree Oimskas x
snuneHTpy cranuus UI'M Opray Haxoguimach Ha pac-
CTOSHUM NpuMepHO 160 KM OT 3nuLeHTpa. 3amucy Mo-
JydeHsl Takke Ha ctaHusx bopooe (432 kM), Kypua-
TOB (426 kM) 1 Opyrux Oojiee NajJeKux CTaHLMUIX, KOTO-
pBIe BXOAAT U B MMPOBbIE INIOOANbHBIE CETH CTaHUUN
IIpeJCTaBIICHbI HA PUCYHOK 4. VX TaHHBIE aBTOMaTH4YeC-
K{ TIepeslaloTesl B MEXKAYHApOAHbIC IIEHTPHI — EBpomnei-
ckuit EMSC B Ilapuxe, B Amepukanckuii NEIC, B Me-
JKAYHApOIHBIA CEMCMONIOIMYECKUA LIEHTp B AHINIUU
ISC.

3emmerpsicerne O0p10 obpadorano B KNDC u B
Ipyrux MexXIyHapoIOHBIX IEHTpax HAaHHBIX. PemeHus
Pa3HBIX LIEHTPOB IO OMPEENICHHIO SIUICHTPA MPAKTH-
YeckH coBMafaloT. KoopIuHAThI 3MUIIEHTPpa BapbUPYIOT
B MpeJeNiax COThIX JOJIeH rpaayca, MarHuTyaa mb=4.8—
5.2, rmyouna h=9-20 km.

OCHOBHBIE TTApaMETPHI 3eMIICTPSCCHHS TPHBEICHBI
B TabmuIe 3.

Cpasy ke mocje COOBITHS CTalM MOCTYIaTh CBEJC-
HHUSL O TOM, YTO 3€MJIETPSICEHHE OIYILAJIOCh B psJie Ha-
CEJICHHBIX MYHKTOB. 3eMJIETPACEHHE OLIyIaloCh B T.
Acrtana ¢ MHTEHCUBHOCTLIO 2 Oamna. Haubomee Omms-
KHM K JMHLEHTPY MO MPEIBAPUTECIBHBIM JaHHBIM OKa-
3ancs 1. Abaii, pacronoxeHHbi B 10 kKM Ha ceBepo-3a-
nag ot snuueHtpa. I'opox Kaparanga naxomuics B 33
KM OT SMIHIIEHTpa. PacueTHass HHTEHCUBHOCTP B STIHIICH-
Tpe cocTaBisieT 4—5 6aioB.

ONUIEeHTp 3eMIICTPSCEHUSI PacHoJOXKEeH Ha ceBep-
HOW IpaHUIle Ka3aXCKOTO IIUTa BOJNU3U I0KHOU TpaHu-
bl KaparaHIUHCKOTO KAaMEHHOYTOJILHOTO OacceifHa.
Beran Bompoc o mpHpojie 3TOTO PEarbHOrO COOBITHS.
He sBistmock mu 310 coObiTue B3phiBoM? He cBsizano 1
OHO C HMHTEHCHUBHBIMU B 3TOM pailoHe paboTaMu Ha
YTONBHBIX IaxTax? SBiseTcs OHO TEKTOHUYECKUM HIIH
TEXHOTCHHBIM?

[IpenBapuTensHOE pPacCMOTPEHHE TEKTOHUYECKOM
00CTaHOBKH paiiOHa O4ara 3TOTO 3eMJICTPSICEHHUS TTOKa-
3BIBACT, YTO OYar 3€MIICTPSCEHHS PACIIONIOKEH Ha ce-
BEpHOI rpaHUIle YCIIEHCKOW 30HBI CMATHS CEBEPO-BOC-
TOYHOTO NMPOCTUPaHUsI IHUPUHON 10 90 KM, OrpaHHUYEH-
HOW cyOmapaie/IbHBIMA TEKTOHHYECKAMHU Pa3IOMaMHu
(pucyHoK 5).
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Pucynox 4. 3anucu Kapazanounckozo semnempsicenus na cmanyusix UTH (sepmuxanshoie komnonenmot)

Tabnuya 3. Ocnosnvie napamempwvl 3emiempsicenus oau3 . Kapaeanowi

UcTouHuk Lupota ¢°, c.w. | Oonrotal®,B.A. | Bpems B oyare to, yu:mm:icc | mb | K | Fny6una h, km
EMSC(®paHuus) 49,57 729 6:30:04,3 48 17
'C PAH (Poccus) 49,53 72,98 6:30:02,8 50| 12 20
PK (KNDC+COM?3) 49,56 72,97 6:30:03,4 52117 9
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@ 1 ® — 5NVLEHTPbI paHee NPOM3OLLEALLINX 3eMNETPSICEHNN.
B GonbLLom kpyxke — anuueHTp 21.06.2014 1. N0 faHHbIM Pa3nnyHbIX LEHTPOB.
KpaCcHblit KOHTYp — rpaHuLbl CemMUnanaTiHCKoro MCrbITaTenbHOMo NONMIoHa

Pucynox 5. IHonoscenue snuyenmpa 3emiempsicenus Ha meKmoHu4ecKol cxeme

Makpoceiicmuueckue ucciedoganus. MakpoceiicMu-
4yeckoe 00cieJOBaHHE SIUIEHTPAIbHON TEPPUTOPHUH 3e-
MJICTPSICEHUS. TPOBEACHO COTpynHUKaMu HMHcTUTyTa
reopusndeckux wuccrenoBanmii BemmkanoBeiM ALE. 1
V36exoBeiM A.H. "epe3 Hepemo mocie 3eMIICTPSICCHUS
¢ 28 utons no 3 uronst. ObcnenoBaHUe OBLUIO MIPOBEACHO
myTéM 00be3ma 34 HaceNnEHHBIX ITyHKTOB Ha TEPPHUTO-
puH, paguycoMm uyTh 6ompmie 100 KM BOKpYT 3MHUIEHTpa
MIPOU3OIIEIIECT0 3EMIICTPSCCHUS M COCTABJICHUS aHKe-
THUPOBAHHBIX OMPOCOB JJIsl yCTAHOBIIEHUST (PaKTHUECKOM
0a/UTBHOCTH B MOCCHIEHHBIX MYHKTaX IO MIKAJE CeHc-
MHUYeCcKO# nHTeHcuBHOCTH MSK-64. MapmipyTsl 00be3-
aa HaceJIEHHBIX ITYHKTOB COBIIagaj ¢ OCHOBHbBIMU Ha-
MpaBJICHUAMHU ABTOJOPOKHBIX TPACC, paCXOoIAINXCSA B
Pa3IMYHBIX HANpaBICHUSAX OT OOJACTHOTO IIEHTpa
r. Kaparannel. B Havane uccienqoBanuii OCHOBHOE BHHU-
MaH#e OBUTO yJeNIeHO SMUICHTPaIbHON 00JacTH B paii-
one noc. Kapabac, T1e B HEMOCPEICTBEHHOW OJIIM30CTH
OT 3MHIEHTPA OBLIO MOCEIIECHO MATh 00BEKTOB, Ha KOTO-
PBIX TIPOBENEHBI OMPOCHI JIFOJIEH, OCMOTP MECTHOCTH C
¢dororpadupoBanneM 00bEKTOB ocMmoTpa. Beero moce-
meHo 38 myHkTOB, mpoBeneHo 50 ompocos. [lo pe3ynb-
TaTaM MaKpOCEHCMHUYECKOro 00CIIeI0OBaHNs COCTaBICHA
TabIMUI[a MaKpPOCEHCMHUYECKUX JaHHBIX M IIOCTPOCHA
KapTa U30CEUCT (PUCYHOK 0).

B pesynbraTe MakpoceicMHUecKoro o0cie0BaHHs
OBUIO YCTAHOBJICHO, YTO JAHHOE CEHCMHYECKOE COOBI-
THE HE SBJISIETCS IIPOMBIIUICHHBIM B3PBIBOM.

Hamee miast 3TOoro 3emiieTpsceHus ObLI OomperiesicH
MexaHu3M ouara. [1o pe3yipTaTaM pemeHus MeXaHu3Ma
ouara, nosyyeHHoro Ilonemxo H.H., 3emnerpscenue
pearn30Baloch B YCIOBUSAX OJM3rOPU3OHTANLHOW U
CyOMepUAMOHANILHON OpPUEHTAlMM OCH HAMPSOKEHHS

CKaTHs, U CyOIIMPOTHOM, TIOJIOTO MOTPYKAIOUIEHCS OCH
HanpsKEeHUA pacTspkeHHs. Takas cucTeMa HamnpshKeHUi
xapaktepHa ajs peruona LlentpanbHoii Asun. Tun noa-
BIDKKM B Odare XapakTepu3yeTcs TOPHU30HTAIHHBIM
CIOBUTOM C HEOOIBIIONW B30POCOBOH COCTABIIOMICH ITO
00erM BO3MOXKHBIM IUTOCKOCTSIM pa3pbiBa. OpHeHTaIs
OJHOM M3 IJIOCKOCTEH COINIacyeTcsl C PErHOHaJIbHBIM
Pa3IoMOM CEBEPO-BOCTOYHOTO HAINpPABIECHHS, OTMEUYEH-
HOIO Ha CXEMe€ K IOTy OT 3MHLEHTpa. Jpyras BO3MOX-
Has IJIOCKOCTh pa3phlBa COTJIACYETCS C OpHUEHTauueit
JIOKAJIBHBIX PA3JIOMOB, CEKYIIUX CTPYKTYpPHI B CEBEpoO-
3amajgHoM HarpasieHud. OTMETHUM, YTO MOJO0HBIN THII
MEXaHU3Ma o4ara SABJICTCA XapaKTCPHBIM [JIA1 O4aroB
3eMieTpsiceHuil kazaxckoro mura ([llanrunckoro, Xes-
Ka3raHCKHX, 0sn3 CeMUIaaaTHHCKOTO TOJIMTOHA).
[TockonbKy M3 NpHUBEIEHHBIX JaHHBIX CIEAYET, U4TO
3eMieTpsiceHue 21 HIOHA HEe SBISETCS CIEACTBUEM
B3pBIBa WM IIPOCTOTO OOPYIICHMS OPOJ, a PEeaIN30Ba-
JIOCh B YCIOBHSAX PErHMOHAIbHOIO IOJS HANPSKEHHUS,
oJ{ ACUCTBHEM KOTOPOIO B O4are MpOU3OLIEN pas3phIB,
COIJIaCYIOLIUICS C JMHAMUKON U OPUEHTALMEN ITIABHBIX
JIMHCaAaMCHTOB PEruoHa, MOXXHO CJCJIaTh BbBIBO/, YTO 3TO
TEKTOHWYECKOe 3eMJeTpsiceHue. B momp3y 3Toro roso-
PHUT U TOT (aKT, YTO BCJIET 32 OCHOBHBIM 3eMJIeTpsice-
HUEM IIPHMEpHO 4yepe3 |7 MHHYT B TOM jk€ o4are mpo-
u3omen apTepiiok. BTopoil Toa4oK ObLT OYEHb Clia-
OBIM, €ro PHEePreTHYCCKUI KJIACC COCTAaBHJ Bcero 5,2.
B o xe Bpems, ciemyeT ckasaTb, YTO HE HCKIIOUEHA
BO3MOKHOCTh NPOBOIIMPOBAHUS TAKOTO 3€MIIETPACEHUS
AKTUBHOM B3PBIBHOW JIEATEIBHOCTBIO B PSLIOM PacIolio-
KEHHOM Kapbepe. Kiacc Takux MHIyIHUPOBaHHBIX 3€M-
JIETPSICEHUI €Ille HA3bIBAIOT MPHPOJHO-TEXHOI€HHBIMU

[8].
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Pucynox 6. Kapma uzoceticm semnempscenus 21 uions 2014 2. (cocmasunu Benuxanoe A.E., Y36exos A.H.)

TexHorennble 3emiieTpsicennsi B LienTpaabHom

Ka3zaxcrane

Texnorennsle 3emierpsicenust B Llentpansaom Ka-
3axCTaHe CBs3aHbl C MHTEHCHBHOW pa3paboTKoil MecTo-
POXIICHNI TBEpABIX MOJIE3HBIX HCKOmaeMbIX. [Ipmme-
POM TakHMX 3eMJIETPSICEHHH MOTYT SIBISATBHCS 3eMIIETps-
ceHus Ha MecToposkieHusx JKeskasran n Komapr.

HnurensHas pazpadoTka JKe3ka3raHckoro mMecropo-
xneHust Mexu (Oomee 160 net) mpuBena K CyIIeCTBEH-
HBIM TCOJUMHAMHUYCCKHUM HU3MCHCHUAM B re0JIOTHYECKOM
Cpe€ac, KOTOPBIC MPOABUIIMCH MOITHBIMU TCXHOT'CHHBIMU
semuieTpsicenussMu. Camoe CuilbHOE W3 HuX, ¢ Mb=4.8,
Ms=4.5, npouzonuto 1 asrycra 1994 r. Ha TeppuTopun
Kapeepa 3matoyct-bemoBckuii BOMm3n r. JKeskasran
(pucyHok 7).

Orto OBUIO KpyMHOMAacIITaOHOE OOpyIIeHHe, KOTO-
poe yHeclo KM3HM 6 4YelOBEK, BBI3BAIO pa3pylIeHHUE

MHOXKECTBa JISHCTBYIOIINX IOJ3EMHBIX BbIPAOOTOK H
3laHUil Ha NOBEpPXHOCTH. IIposiBieHus 3eMieTpsceHus
OBUTH CTOJIb MAaCIITAOHBIMH, YTO MPAKTUYECKU TPHUBEIH
K MOJIHOI OCTaHOBKE PabOT Ha OJHOM U3 PYJHHUKOB, 3a-
KPBITHIO PsAJia MIAXT ¥ MEPEHOCY MMOBEPXHOCTHBIX CTpOe-
HUH M3 OMacHOM 30HBI. BBIIM MCKOpEXEHBI PelIbCcOBbIC
MyTH, ONPOKKHYTHI Barowsl [9, 10].

Hpyroe coOwitie, npousomenmee 23.06.1996 r. B
paiione JKeskasranckoro wmectopoxaeHus (Ms=3.7),
ourymaiocs B 1. Kapaxan (3muiieHTpaibHOE paccTosi-
Hue A=243 kM), 1. Aragsipb (A=398 kM) ¢ UHTEHCUBHO-
cteio 3 Oamma. Cranmusmu WIU 3apermctpupoBaHBI
Takke coobiTus 09.09.2002 (Ms=4.4) u23.06.2005
(Ms=4.0). B tabsurie 4 mpuBeneHbI TapaMeTpbl HAU00-
Jiee CHIIBHBIX CeHCMIYecKuX coObITuit (MPV>3.7) BOIM-
31 r. JKe3kasra.
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Pucynox 7. Pation XKeskazeana. Celicmuueckue 3anucu coovimus 1 aseycma 1994 2. t0=04:15:39,7,
@=47,833 % 1=67,451 ° mb=4,8, K=12,2. Cmanyuu UT'U. Z-xomnonenma

Tabnuya 4. Hapamempor celicmuueckux cobvimuii 6oauzu 2. JKesxazean

Mata, pa/mmirrrr | Bpems B ovare fy, yu:Mm:cc | LLupota @°, c. w. | Jonrotal®, B. A. | Fny6una h,km | mpva [ Ms | K
01/08/1994 04:15:39,7 47833 67,451 0 48 (45122
17/07/1995 19:08:30,9 47,973 67,699 0 3,9 10,4
23/06/1996 18:28:25,8 47,8643 67,618 0 43 10,9
01/08/1996 00:06:04,5 47,9284 67,6856 0 4 10,4
09/09/2002 22:27:01,3 47873 67,573 0 46 (138|110
23/06/2005 18:00:07,6 47,9059 67,4092 0 41 (35(104
16/01/2009 22:18:29,8 478672 67,4203 0 37 9,4
19/03/2009 19:08:46,6 47,934 67,6777 0 43 10,4
11/06/2009 06:05:49,9 47,8672 67,5424 0 3,9 10,3

W3 Tabmuusl 4 BuaHo, uro nociae 2009 r. cIIBHBIX
coOpTHii B paiioHe JKe3Kka3raHCKOTO MECTOPOKICHUS
He ObLI0. DTO CBsA3aHO C TeM, 4yTo, HauuHas ¢ 2010 r.
HM3MEHWIIACh TEXHOJOTHS TOI3EMHON TOOBIYH PYIBI C
HCKJTFOUYEHHEM OIacHON OTpabOTKH OOraThIX cojaepika-
HUEM MeTallyla TOPHBIX IEJIMKOB, OCTABIIUXCS CO Bpe-
MeH CCCP, xoTopsle K TOMy BpeMEHH OBUIM BCE OTpa-
6oTanbl. B HacTosIee Bpemsl MoA3eMHas A00bI4a mMpo-
BOJIUTCS B MEHBIIIMX OO0BbeMax, OOJbIIas 4acTh JTOOBIYU-
HBIX PabOT BEAETCS C MOBEPXHOCTH B OTKPBITHIX TOP-
HBIX BBIPa0OTKax (Kapbepax).

B mocnenHuit ro Hayano akTUBHO MPOSBISTE ceOs
B CEICMHUYECKOM OTHOILLIEHUU MecTopoxaeHue Komapr.
Tosbko 3a MmocieqHue MoJroia MPOU30UUIO TPH J10CTa-
TOYHO CHUJIBHBIX 3€MJIETPSICEHHUSI Ha MECTOPOKICHUH
JKomapr. Ilocnennee u3 Hux 24 mapra 2018 roga sBius-
eTcst ¥ caMbIM cuibHBIM. Ero Mmarautyna pasHa 4,0. Ero
3apErUCTPUPOBATIM TIPAKTHUECKH BCE CEHCMHUYECKHE

craniuu UT'N. Ha pucynke 8 nokasaHnsl celicMHUYeCKUe
3aITFCH 3TOTO COOBITHS.

Celicmuueckas xu3Hb B Llentpanbnom Kazaxcrane
nposopkaercs. [ JeTalbHOrO aHaiIM3a IMPOMCXO/s-
KX 37IECh MPOIECCOB M BO3MOKHOTO MPOTHO3a TEXHO-
TeHHBIX ABJICHUNA HEOOXOIMMO CO37aBaTh CIIEIHAIbHBIE
CeTH MOHMTOpPHHTA CEHCMUYECKHX COOBITHH Ha MECTO-
poxxaeHusx. UtoObl M3y4IHTh 3aKOHOMEPHOCTH IIOATO-
TOBKH CHJIHBIX TEXHOTCHHBIX 3eMIICTPSCEHUH, a TaKkxKe
JUIS YCTICITHOM PETUCTPAINK CIa0BIX COOBITHH, TIPOBO-
JSIIUICS 31€Ch KapbepHbIX U INAXTHBIX B3pbIBOB WH-
CTUTYT reo(pU3NUECKUX HCCIICJIOBAHUM MTPOBET IIEPBHIH
9Tan paboT 10 CO3/IaHMIO TIPOEKTA TAKOI CEeTH B cOCTaBe
40 cranuui. Ha pucynke 9 mnokasana mnpeznnaraemas
CETb MOHUTOPHHTA.

Tonbko npu B3auMOJEHCTBUM PETUOHANBHON U CIIe-
UAIBHBIX CETel MOHWTOPHMHTa HAa MECTOPOXKICHHIX
MOHO 00€CIeUNTh CEHCMHUECKYI0 0€30TacHOCTh MPo-
BOJMMBIX paboT.
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3AKJTIOYEHUE

B mpotiecce nmpoBeeHHBIX UCCIEA0BAHNN TTOTYyYEHBI
CJIeIyIOIIe OCHOBHBIE Pe3yIbTaThI:

— HoBas cetp celicMuuecknx HaOmomennit MI'M
[103BOJIMJIA MIOJYYUTh HOBBIE JIAHHBIEC TI0 CEMCMUYHOCTH
psana paiionoB Kazaxcrana, paHee cuuTaBIIMXCS aceiic-
MUYHBIMA. BBISBICHBI 0COOCHHOCTH TMPOSBICHUS OYa-
TOB B IUNIATOPMEHHBIX CTPYKTypax M OCBEIIEH BOIPOC
0 TIPHPOJIE CEHCMHYECKIX COOBITHH.

HOCTb IOJTy4YUTh NPEACTABUTENBHYIO CTATUCTHKY IIO 3€-
MJIETPSICEHUSIM, B3pbIBaM Ha Kaphepax M B IIaXTaxX, TeX-
HOTCHHBIM COOBITHSIM.

— Iloka3zaHo, 4TO, HECMOTpPS Ha OLIYTUMBIH IpO-
rpecc B U3y4EHUHM CEHCMUYECKHX COOBITHIl B ciaboak-
TUBHBIX paifoHax Ka3axcrana, B 3TOil HOBOM aJs celic-
MOJIOTOB 00JIaCTH OCTAIOTCSI HEPEIIEHHBIMU MHOTHE BO-
IIPOCHI, OTHOCSAINUECS KaK K TEXHHYECKHM, TaK U K Me-
TOANYECKUM 00JIaCTAM.

— Jna mHorux pailonoB KazaxcraHa HOBBIH MHCT-
PYMEHTaIbHBIH ypPOBCHb MOHHTOPHHIA Jal BO3MOX-

JIUTEPATYPA
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OPTAJIbIK KA3AKCTAHHBIH CECMUKAJIBLIBIFBI 5)KOHE OChI
AMMAKTBIH MOTUTOPUHTTHIH IAMBITY BAFBITTAPBI

A.H. ¥Y30exoB, H.H. MuxaiiioBa
Kazaxkcman Pecnyonukacel Inepzemuxa munucmpaniziniy I'eoghuzuxanvix zepmmeynep uncmumymot, Kypuamos, Kazaxcman

Bypbia aceiicMukaiblK Oonbin caHamaThiH OpTanblk KasakcTaHHBIH aymarbl OOHMBIHINA JEPEKTEpl KENTIpuIedi, O
JIEpeKTep aiMaKThIH CEHCMHKAaJbUIBIFBl Typalbl YFBIHBIMIAPABI ©3repTell A€ OChIHIa XKyiedl CelCMHKabIK
MOHHTOPHHT JKYPri3y KaxertimiriH Herizgewai. 2001 x. [anrsr xore 2015 x. Kaparanas! sxepcinkinyiepi 0eiceHmi
TaOWUFU CEHCMUKAIBUIBIKTH kKopceTe . JKoFaphl ceiCMUKaIBUIBIFRIMEH KOPIHETIH TeXHOTEHIIK Oencenainiri XKe3kasran
xoHe JKonbpIMOeT KeHOPBIHIAPHI YITUIepiHAe KOPCETUITEH.

SEISMICITY IN CENTRAL KAZAKHSTAN AND DIRECTIONS
OF MONITORING DEVELOPMENT OF THIS REGION

A.N. Uzbekov, N.N. Mikhailova

Institute of Geophysical Research of the Ministry of Energy of the Republic of Kazakhstan, Kurchatov, Kazakhstan

The data are presented on the territory of Central Kazakhstan, which earlier was considered as aseismic one. These data
change the perception about its seismicity and justify the need for the systematic seismic monitoring here. Shalginskoye
earthquake of 2001 and Karagandinskoye of 2015 show active natural seismicity. Man-induced activity manifested by
high seismicity is shown at the example of Zhezkazgan and Zholymbet fields.
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