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IMEPEYEHDb COKPAIIIEHUHN 1 OBO3HAYEHUN

CHulI PK -
MHTI] -

KHP -
NERC-ESRC-

COMET -

INQUA -
EGU -

NATO -

KC3 U®3 AH
CCCP -

NI'H AH
Ka3CCP -
HHIICHHU -

MYC PK -

WTY HAL] PK
JIB3SIU -
MCM -
LICOCCH -

REB -
ISC -
EMSC -
I'C PAH -

CTpOUTENbHBIE HOPMBI U TipaBuia PecnyOnuku Kazaxcran;
MexayHapoaHbIM HAYYHO-TEXHUYECKUMN LIEHTD;

Kwuraiickas Hapognas Pecny6iuka,;

CoBert 1o UCCiIeq0BaHUIO PUPOTHON CPEABI

CoBeT HKOHOMUYECKHUX U COLIMATBHBIX UCCIICIOBAHMIA;

[enTpa HabMIOACHUS U MOJEIMPOBAHUS 3EMJIETPSICEHUI,
BYJIKAHOB M TEKTOHUKU;

MexayHapoaHbINA_COI03 M0 U3YUYEHHUIO YETBEPTUYHOTO MEPUO/IA;
EBponelickuii coro3 HayKk 0 3emiie;

Opranuzanus CeBepoaTiiaHTUUECKOTO I0TOBOPA;

KommnnekcHast ceiicMonornyeckast SKCeIuius UHCTUTYTa GU3UKHU
3emnu Axanemuii Hayk CCCP;

NuctutyT reonorndeckux Hayk Axagemuid Hayk Kazaxckoro CCP;

HarmmonanbHbIil HAy4YHBIA LHEHTP CEMCMOJIOTHYECKUX HAOIIOICHU I
W UCCJIEIOBAHUMN

MHUHUCTEPCTBO IO YPE3BBIYANHBIM CUTYALUAM

Pecny6nuku KazaxcraH,;

NuctutyT reodusndeckux uccieaoaHuu HarmoHanbHOTO siIepHOTO
nentpa Pecnybnuku Kazaxcran;

JloroBop 0 BCeoObEMITIONIEM 3aMPEIICHUU SAEPHBIX UCTIBITAHUH];
MexayHapoaHasi cucTeMa MOHUTOPHHTA,;

[lentp cOopa u 00pabOTKHU CrieNUATbHON CEHCMUUECKOMN
Nudopmanuu;

[TepecMoTpeHHBIN OIOJIETEHb COOBITHI;

MexayHapOIHbIA CEHCMOIIOTMYECKUMN LIEHTD;

EBponerlickoro Cpein3eMHOMOPCKH CEHCMOIOTUUECKHU LIEHTP;
I'eoduznueckas cimyx6a Poccuiickoit Akanemuii Hayk;
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IRIS/DMC/ OO0beTMHEHHBIC UCCIIEA0BATENECKIE HHCTUTYTHI MO CEHCMOIOTHI/

GSN - Hentp ynpasnenus nanubimu/ ['mobansHas celicMorpaduieckas CeTh;
AFTAC - HenTpa npuknaaueix Texnonoruid BMC CIIIA;

ECCH - Ennnag cucreMa ceicMOIOTrMYECKUX HAOIIOAECHUM,

CASRI - Ouenka ceiicMmuyeckoi onacHoctu B LlenTpansHoit A3uu;

EMCA - Mopens 3emnerpsacennii LlentpanbHoil A3uu;

GEM - ['noGanbHast MOJIEb 3€MIIETPSICEHUI;

CASHA-BU- EnuHEbINA OrOJIETEHD U OIIEHKA CEHCMUYECKON OIMAaCHOCTH

Tepputopuu L{eHTpanbHON A3nu;
CMT/GCMT - TeHn3op MOMeHTa IEHTpouIa/
['oGanbHbBIN TEH30p MOMEHTA LIEHTPOUIA;
NEIC - HanmonanesHeiil nHGOpMaIMOHHBIN 1IEHTp 110 3emiieTpsiceHusiM CIIA;
DEM HMA - Tludposas moueis peiabeda (High Mountain Asia) BeicokoropHoi
Aznn,
NASA - HanuonansHoe ynipaBiieHHE 110 adpOHABTUKE U UCCIIEIOBAHUIO
KocMmuueckoro npocrpancrsa CIIIA;
DGPS - Cucrema nuddepeHnanbHON KOPPEKIUU TI100aTbHbBIX

HAaBUT'allTUOHHBIX CIIYTHUKOBBIX CUCTEM,

BIUJIA - becnuitoTHBIN neTaTENbHBIN anmnapar,

PDF - BepositHocTHast GyHKIIHS TIIOTHOCTH;

COPD - BepositHocTHast GhyHKIIUS pacnipeeNieHrus KyMyJIsSTHBHOTO
CMEIICHUS,

IRSL - JatupoBanue 1no uHppaKpacHO CTUMYIUPOBAHHON
JIFtOMMHECIIEHIINH

OSL - JlaTupoBaHue 10 ONTUYECKH CTUMYJIMPOBAHHOM JTIOMUHECLICHIINH;

CC3 - Cesep, ceBepo-3anaf;

IOIOB - IOr, 1010-BOCTOK;

J33- JlucTaHIMOHHO 30HAMPOBAHUE 3EMITH

[IMP- Hudporas Moaens Penseda



BBEJIEHHUE

AKTYaJlbHOCTh HCCJICI0BAHMS. Kak w3BecTHO, HU3y4eHHE aKTHBHBIX
TEKTOHUYECKUX TIPOIECCOB TMPEJICTABIsAECT BaXKHEHIIYI0 4YacTh (yHAAMEHTAIbHBIX
UCCIIEIOBaHU B Haykax o 3emiie. M3ydeHHWe AaKTUBHBIX pPa3jioOMOB, KOTOpbIE
OTUETIIMBO MPOSIBICHBI B pelibe(e, B CHIIy UX T€0JOTHYECKON MOJIOJOCTH, TO3BOISET
HE TOJIbKO KOJIMYECTBEHHO OXapaKTEepU30BaTh MapaMeTpbl pa3jioMOB, HO Haubosee
NOJIHO M BCECTOPOHHE MPEACTaBUTh OOIIME M YacTHbIE 3aKOHOMEPHOCTH
pacnpesnenenus AeQOPMAIMOHHBIX CTPYKTYpP pa3HOTO TWIa M Pa3HOM CTENEHH
HaIpPsSHKEHHOCTH Ha MOBEpXHOCTH 3emuH [ 1, 2].

Ha tepputopuu Kazaxcrana paiion /[xyHrapckoro Anaray siBASI€TCS OJJHUM U3
Haubosee ceicMuUeck akTUBHBIX. OJTHAKO, KaK TOKa3bIBAlOT COBPEMEHHbBIE JaHHBIE,
OIICHKa CEHMCMHYECKON OMacHOCTH MO psiay NMpUYWH, Oblia 3aHuxkeHa. Hampuwmep,
COTJIACHO KapTe ceiicMuueckoro parioHupoBanus Pecryonmku Kazaxcran 1998 roga
(CHulIT PK 2.03-04-2001) [3] B pernone Boctounoro KazaxcraHa TeKTOHHYECKHE
CTPYKTYPBI CEBEPO-BOCTOUHOI'O HAMPABJIECHUS HE BBIICISIIUCH U, COOTBETCTBEHHO, X
cericMoomnacHoCTh He oneHuBanack. B 2003 rony Obuta cocTaBieHa cienyronas kapra
ceiicMuyeckoro paiionupoBanus tepputopun Kazaxcrana (CHull PK 2.03-30-2006)
[4], rne Takue CTPYKTYpBI MOSBIWIMCH (32 HCKIIFOYCHHEM JIETICHHCKOTO pa3jioma), HO
UX OMACHOCTH TaKK€ HEAOOLEHUBAJIACH.

M3BecTHO, U4TO OLIEHKHU CEHCMUYECKON OMAcHOCTH 0a3MpYyIOTCS Ha JI€TalbHbBIX
UCCJIEIOBAHNUSIX OCHOBHBIX AaKTHUBHBIX pa3jIOMOB, a TaKXe COBPEMEHHON H
UCTOPUYECKOM  CEMCMHUYHOCTM  peruoHa. [IpuBiekarorcs  Takxke  JaHHbBIE
WHCTPYMEHTAJIbHBIX HAOMIOJEHUH B HM3y4aeMOM pPETHMOHE, KOTOphI€ IOMOTAIOT
CHEAUTH 3a TCHACHIMSAMU Pa3BUTUS CEHCMHUYECKOTO MPOLEcca U AENaTh 3aKIHOUYCHUS
0 CPEIHECPOYHOM U JOJITOCPOYHOM ITPOTHO3€E CUIIBHBIX 3EMJIETPSACEHUI.

JUist yaydiieHus: MMEIOLIUXCS MCTOPUYECKUX KaTajJoroB 3eMIIETPSICEHU B
LEJSX MOBBIIIEHHUS JTOCTOBEPHOCTU OLIEHKHM CEHCMUYECKOM OMACHOCTU TEPPUTOPHH
JIKyHrapuu, a Takke 00ecreyeHust BO3MOKHOCTH JIy4Ile IOHATh TPUPOILY HEKOTOPBIX

Ha6J'IIOI[a€MBIX I'€OAMHAMHNYCCKUX HpOHBJ’IeHI/Iﬁ B 3TOM PCTUOHE, UCITOJIb30BAHBI HOBBIC
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JAHHbIEC, TIOJYYECHHbIE B IIOCIEAHUE TOJAbl Pa3HBIMH HUCCIEAOBATEISIMU O
NaJe03eMIIETPACCHUSAX U pe3ysibTaTax MEPENOKaIN3alui TUIIOLEHTPOB HU3BECTHBIX
3EMJIETPSACEHUM.

Heo06xoaumMocTh NMpoBEICHHS UCCIICIOBAHUN 110 BBISBJICHUIO U KAPTUPOBAHUIO
AKTUBHBIX PA3JIOMOB SIBJISICTCSI BECbMa aKTyaJlbHOM B CBSI3M C IUIAHAMU OCBOCHUS
TEPPUTOPHIA, IIPEIK/E BCETO, B OLICHKE CBA3AHHON C HUMH CEUCMUYECKON ONTACHOCTH C
Henplo  o0ecmevyeHus  HOpPMalbHOTO — OecrepeboWHOro  (DyHKIIMOHUPOBAHHMS
UHDPACTPYKTYPHBIX 0OBEKTOB M, IPEXK]IC BCETO, 0€30MACHOCTH JIFOCH.

CBa3b TeMbl IUCCEPTALIMM C TNPUHOPUTETHHIMH HAayYHBIMH HalpasBJie-
HUSIMH, KPYNHBIMM Hay4YHbIMH @porpaMmmaMu (IIPOeKTaMH), OCHOBHBIMH
HAYYHO-HCCJIeI0BATEILCKMMHU Pad0TaMu, MPOBOJAMMBIMHI 00pPa30BaTEJIbHBIMH U
HAYYHBIMH Yy4pe:kIeHusiMU. Pabora BBINIOJIHEHa B COOTBETCTBUU C OCHOBHOM
Hay4YHO-HCCJIEOBATEIbCKOW TEMOW, BBIIOJIHAEMOM B HMHCTUTYyTE CelcMOIIOruu
HaunonansHoit Axkagemun Hayk Keipreizckoid PecnyOmuku. ABTOp HpUHUMAN
HETMOCPEJICTBEHHOE yYacTHE B peau3alliu CJICIYIOMMNX HAy4YHBIX HCCIICIOBAHUSX:
«OneHKa CEUCMHYECKOM OMacHOCTM M CEMCMHUYECKOro pUCKa Ha TEPPUTOPUU
Keipreizckoit Pecniyomuku» (2012-2014 rr.) mo pazneny: «OneHka ceicMuuecKoit
OMAacCHOCTU U CEHCMHYECKOTO PHUCKA IO TE€OJIOTMYECKUM JIaHHBIMY»; TMPOEKT 10
co3nanuto mozaenu 3emiuerpsicenuid Lentpansaoin A3un (EMCA), cocraBHas 4yacThb
rio6anbHOro npoekra GEM — «['nobanbnas monens 3emnerpsacenunin» (2011-2014 rr.);
npoekt MHTIL] KR2398 «YuudummpoBaHHbiii OI0JUIETEHh U OIIEHKA CEMCMHYECKOM
omacHoctr Ttepputopun llentpanproii Asum» (CASHA-BU) (2018-2023 rr.);
Co3nanue wuHGOPMAIMOHHONW OCHOBBI CEUCMOJIOTMYECKOM 0a3bl JIaHHBIX IS
COCTaBJICHMS: KapT OOIIEro CEMCMUYECKOr0 30HUPOBAaHUS TeppuTopun PecnyOivku
Kazaxcran (2013-2014 rr.), KapT JeTaJbHOIO CEHCMHUYECKOTO 30HUPOBAHUS
TeppuTopuil Boctounoro Kazaxcrana (2021-2022 rr.).

Henu u 3agauum ucciaenoBanusi. OCHOBHOW IIENBI0O HACTOAIMIECH PAOOTHI
SIBJISIIOCH NIEPEOLIEHKA CEMCMUYECKON ONACHOCTH TeppUTOprHU J[>KyHTapru Ha OCHOBE
JTAaHHBIX 00 aKTUBHBIX pa3IoMax.

3agaum:



1) Coop naseocericMoJOrHuecKoi nHpopmaruu 00 04aroBbIX 30HaX
CUJIbHEUIIINX 3€MIIETPSICEHUN, UMEBIIMX MECTO B 30HE J[)KyHrapckoro u
JlenicuHCKOro pa3jioMOB C YYETOM JaHHBIX O COBPEMEHHOM CEUCMUYHOCTH
paioHa,;

2) Onenka ceicMUUYECKOM OMmacHOCTH 30HbI JPKyHTapcKoro paszjioma,

3) BrisiBiieHHE MOTEHIMATBHBIX CEHCMOTEHEPUPYIOUIUX CTPYKTYp Ha OCHOBE

MOJYYECHHBIX JAHHBIX.

Hay4yHasi HOBU3HA MOJIyYE€HHBIX Pe3yJbTATOB:

- BriepBbie mist tepputopun Boctounoro Kazaxcrana oreHena cericMuueckast
ONaCHOCTBH IVIaBHEMIIMX PA3JIOMOB 3TOT0O peruoHa J[xyHrapckoro u JlerncuHckoro.

- YCTaHOBIIEHO, YTO [[P)KyHrapCKuii U COCEIHHUM ¢ HUM JIEIICUHCKUN Pa3IOMBbI
«BCHAPBIBAJIMCH» BMECTE, YTO MPUBEIIO K HEOOBIYHO BHICOKOMY OTHOIIICHHUIO BETUYUH
CMEIIICHUS K IJIMHE, KOTOPOE paHee MPEeAnoaraioch U3 NOBEPXHOCTHOTO pa3pbiBa Ha
JlencunckoM paznome. OlLEHEHbl NOTEHIMAIbHBIE MAaKCUMAJbHBIE MAarHUTY/IbI
semnetpsacennid Mw 8.2 u Mw 8.4 mns [[kyHrapckoro paszioMa OTIENbHO WIH B
coueTaHuu ¢ JIENMCHHCKUM, COOTBETCTBEHHO, KOTOPhI€ ObUIM BO3MOXKHO, OJHHM M3
CaMbIX CHJIbHBIX BHYTPUILUIUTHBIX 3€MJIETPSICEHUMU.

- Ilomy4yeHHbIE AaHHBIE MO3BOJISIIOT MEPECMOTPETh OTHOLIEHHE K BOIPOCY O
BO3MOKHOCTH BO3HUKHOBEHHUSI CHUJIbHBIX 3€MJICTPSCEHHI B PAaBHUHHBIX YacTAX
Ka3axcrana. Kak 1moka3sIBarOT Halll JJaHHBIE, B IIpEJeiax PalOHOB PAaBHUHHOM YaCTH
Kaszaxcrana, mnpunerarommux K Taap-lllaHro, MoOryr BO3HHMKAaTh CHJIBHBIE
3EMJIETPSICEHUS], C TPOJOJKUTEIBHBIM MEPHOJIOM NOBTOPSEMOCTH. DTO O3HAYAET
HEOOXOJMMOCTh HOBOM  OIIEHKHM CEHCMHMYECKOM OMacHOCTM B  Mpejaesiax
paccMaTtpuBaeMoi B paboTe TEPPUTOPHHU.

IIpakTnyeckass 1 IKOHOMHUYECKASA 3HAYMMOCTDH MOJY4YEHHbIX Pe3yJbTATOB
3aKJII0YAeTCsl B CHIDKEHUM TMOTEHIMAIBHOTO yiiepda OT  pa3pyHIUTEIbHBIX
3eMJIETPSICEHUN, YUYTEHHBIX TPU OOHOBIEHHOM OILIEHKE CeiicMUYecKoi omacHocTH. B
ClIy4ae CHJIBHBIX CEMCMHMUYECKHX cOObITUN (MarHuTymon Mw 7.5-8.4) B paBHUHHBIX
paiionax, npuierapomux K TsHb-Illanro, mpsiMoil 3KOHOMHYECKHH yIepd MOKeT
cocTtaBiATh OT 100 MIH 10 HECKONBbKUX MULIHAPIOB nouiapoB CIIIA — Bkiroyas
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paspy1ieHue xuaoro GoHaa, 00beKTOB HHPPACTPYKTYPHI, COIUATBHBIX YUPEKICHUH,
a Tak>Ke 3aTpaThl HA BOCCTAaHOBUTENbHBIC pa0O0THI. [IpMeHeHne pe3ybTaToB OLEHKH
MO3BOJISIET CYIIECTBEHHO COKpPAaTUTh JTHU TMOTEpU 32 CUET MPOCKTUPOBAHUSA
CEHCMOCTOMKUX 00BEKTOB, TPAMOTHOTO 30HUPOBAHUS TEPPUTOPHUH.

OcHOBHBIE M0JI0KEHUS, BBIHOCUMbIE HA 3AIUTY:

1. OcHoBHbIe pazioMbl [xyHrapun (TaBHbii JKyHrapckuu u JISICMHCKUH Pa3ioMbl)
TeHEPUPYIOT CUIIbHBIE 3€MIIETPSICEHHS C MarHUTy o 8.2—8.4;

2. YcraHoBieHo, uTo B JxyHrapuu okojo 400 jieT Hazaa UMeITd MECTO JBa OTSIbHBIX
CUJIBHBIX 3emuieTpsicenus — JlencuHackoe n Tekecckoe — ¢ MarHurygamu 7.5-8.2
u 7.5, 310 ompoBepraeT (HakT 0 eAMHCTBEHHOM COOBITHH, KOTOPOE paHee OTHECEHO
Ha TeppuToputo Kokmanbsckoi 30861 FOxHOTO Tanb-1aHs;

3. Ilpu oueHke ceWcMUYECKOW OMAaCHOCTH HEOOXOAMMO YUYUTHIBATh JaHHBIE,
OXBaThIBAIOIINE 3HAYUTEIBHO UIMTEIbHBIA MEPUOJA, YEM HHCTPYMEHTAIbHBIE
HaOJI0/ICHHS, TOCKOJIbKY B CTAaOWJIBHBIX PETMOHAX, KakK I[OKa3bIBaeT IpUMEp
JlericuHCckOro paziaoma, MOTYT ObITb AaKTUBHBIE W TMOTEHI[MAJIBLHO OINACHBIC
CTPYKTYPBI;

4. BoisiBieH (akT CXOJHOTO CIEHApHsl B TMPOSIBICHUU IVIABHBIX TOJYKOB U HX
aTEepIIOKOB Y 3eMJICTPSACEHHI B pa3HbIX obOnacTsax [[yHrapuw;

5. AHamu3 CENCMHUYHOCTH 30HBI Pa3jioMa M CErMEHTAalMs SMUIEHTPOB MO3BOJISIOT

BBIACIIMTD HanOosIee aKTUBHBIC Y4aCTKH.

Metoauka uccje 0BaHUI M J0CTOBEPHOCTH pe3yabTaToB. Jlucceprauus
BBITIOJIHEHA HA OCHOBE PE3YyJIbTaTOB HAYYHBIX UCCIICIOBAaHUH, BHITIOJIHEHHBIX B IEPUO]T
¢ 2015 mo 2023 roma. B 3TOT mepuos AUCCEPTAHT MPUHUMAJ YYacTUE B IMOJIEBBIX
UCCJICIOBAHUSIX, TIPOBEICHHBIX B 30HAaX OCHOBHBIX pa3ioMoB BoctouHoro
Kazaxcrana.

UccnenoBanust mpoBeneHbl mipu  mojajaepkke mporpammbl NERC-ESRC
«IloBbIllIEHWE YCTOWYMBOCTH K CTHXUHHBIM O€ICTBUAMY» «3emieTpsiceHus 0e3
rpanuiy (NE/J02001X/1), COMET, d¢unancupyemoit NERC (GA/13/M/031),
nporpammoit  NATO «Hayka pamu wmupa». IlomeBbie pabGotrer B 2019 romy

NPOBOAWINCH Mpu noaaepkke Mccnenoparenbckoro pona Hayk o 3emie Bragumupa
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[Toranuna B Cent-OamysHa-xomie, Oxchopa. CHyTHUKOBbIE CHHUMKA ObLIH
npenocTaBiieHbl 3a cueT cpeactB lLleHTpa HaOmoAeHUS W MOJEIHPOBAHUS
3emiieTpsiceHuid, ByJikaHoB U TekToHuku (COMET).

JIns  BBIABJICHUST OCOOCHHOCTEH  aKTHBHBIX  Pa3jiOMOB  HCIIOJb30BaHa
Mopdororus ycrynoB JIemcMHCKOro pasjiomMa W H3Y4Y€Hbl J0Ka3aTeiabCTBa €ro
NPOAOJDKEHUA Ha cocenHud JKyHrapCKuil pasioMm. [IpousBenena oueHKa
pacrpeieNieHUs] CMEIICHHUS B OJJUHOYHBIX U KyMYJISTUBHBIX CMEIICHUSX COOBITHINA 1O
mHe J[PKyHTapcKoro pasiioMa, MCIOJb3ys KOMOWHAIMIO CIYTHUKOBBIX CHHUMKOB
Pléiades, mudpoBeIx Momenel, MOTyYeHHBIX U3 CITyTHUKOBBIX CHUMKOB M TIOJIEBBIX
MCCJICIOBAHMM, a TAK)Ke TOJIEBBIX M3MEPEHUN U 0TOOpa 00pa3IoB ISl OMPEACIICHUS
Bo3pacta 3emueTpsiceHuid. IIpou3BeneHa OIEHKa BEKTOpAa CMEUIEHUS U YUCTOIO
CMEIICHUS TOCIEAHEr0 COOBITUS M3 3aKapTUPOBAHHBIX Pa3pbIBOB IMOBEPXHOCTH, U
NPEVIOKEHBl BO3MOXHBIE CLEHApPUM pPa3pblBa MAIECO3EMIIETPSICEHUA Ha OCHOBE
CEerMEeHTalMU Pa3JIOMOB U CMEUICHUH.

JInuHbIi BKJIAJ aBTOPa COCTOUT B BHIIIOJIHEHUH BCEX 3TAIlOB paboT, BKIIIOYAS
0030p OTEYECTBEHHBIX M 3apyOEKHBIX HMCTOYHHUKOB JIMTEPATYPbl IO TEME
UCCJIEeIOBaHUs, cOOp, aHaiU3 U OOpabdOTKy CHYTHHUKOBBIX IaHHBIX, MPOBEJCHHE
noJIeBbIX paboT B 30Hax JlkyHrapckoro u JIECHMHCKOTO pa3iOMOB C 3aMepamu
BEJIMUMHBI CMEILEHUH, 0TOOpOM 00pa3IoOB AJIsl OMpEENICHUs BO3pacTa MOJIBUKEK U
T.J., TOCTPOHHE HU(PPOBBIX MOJENEH pPa3BUTHUS MPUPAZIOMHOT0 penbeda B 30HAX
OCHOBHBIX pa3ioMOB JXKyHrapuu U OLIEHKa CEUCMUYECKON OMTACHOCTH 3TOr'0 PETUOHA,
pacro3HaBaHUE MPUPOJbI CEHCMUUECKUX MCTOYHUKOB Ha Tepputopun Kazaxcrana u
npurpannyHbix paiionoB KHP, penokanus ceiicMuyeckux COOBITHHM C MPUMEHEHUEM
pPErMoHaNIbHBIX CKOpOCTHBIX Mojenel RSTT na coBpemennoii I1O ILoc, cocraBnenue
YHU(DUIIMPOBAHHOTO  KaTajora 3eMJIETPSCEHHH ¢  HOBBIMU  JIAaHHBIMH O
NaJe03eMIIETPSACEHUSX, OUU(PPOBKA U TOCTPOEHUE PA3IMYHBIX TEMATHUYECKUX KapT U
rpauKoOB ¢ MPUMEHEHUEM COBPEMEHHBIX IporpaMHbix cpenctB kak ArcGIS, QGIS,
GMT, PyGMT, Python u np.

Anpobauuss  pe3yabTartoB  ucciaenoBaHusi. OCHOBHBIE  pPE3yJIbTaThI

HCCIICAOBAHUA OOKIIAABIBAJIMCh HaA MCKAYHAPOAHBIX HAYYHO — IIPAKTHYCCKHUX
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koH(pepennusax: - "['enepanphas accambiness EGU" (Bena, ampens 2020r.); - "X
Mexnaynaponnas koH@epeHimss «MOHHUTOPUHT SAEPHBIX HCIBITAHUH U UX
nociencteuin»" (Anmatel, aBryct 2018r.); - MexnayHapoaHas KoOH(epeHIHs
«Cniurakckoe 3emiuerpsicenre 30 jeT cmycTsa: onbIT W nepcnektuBb» (Epesaw,
Apwmenus, 2018r.); - T'enepanbnas accambiies EGU (ommaitn 2020r.); - X
MexnyHnaponHast KoH@epeHuuss CeMHUNANaTUHCKUN HMCHBITATEIbHBIA IOJITOH:
Hacnieaue u mepcrieKTUBEI pa3BUTHSL HAyIHO-TeXHUYecKkoro noreHmuana. (Kypuaros,
ceHts0pp 2023r.); - XI Kazaxcrancko-Kuralickuii MeXTyHApOIHBIH CHMITO3UYM
«IIporno3 3emileTpsiCCHUM, OLEHKA CEUCMUYECKOM OIMACHOCTA M CEUCMHUYECKOIO
pucka B LlenTpanpHoii Asunm» (Anmatsl, ceHTIOps 2023T.).

IlotHOTAa OTpa:keHUsi pe3yJbTATOB auccepranuu B myOaukamusax. [lo
MaTepuaiaMm JuccepTallii OnyOJMKoBaHbl 14 HayyHBIX CTaThed B TMEYATHBIX
u3naHusax, pekomeH1oBaHHbIX B HAK KP, B ToMm uncne B u3narenbcTBax BXOASIINX B
cuctemy Scopus, WS u PUHII.

Ctpykrypa u o00bem jauccepranmu. Jluccepranmus wusnokena Ha 120
CTpPaHMIIAX MAIIUHOIKMCHOIO TEKCTa, COCTOMT W3 BBEICHHUs, YEThIpEX TIJaB,
3aKJIIOUEHUs] W CIHCKa JIUTEparypbl, BKItouatomero 196 wucrounmkoB. Pabora
WUTIOCTpUpOBaHa 5 Tadiuiamu, 44 ¢pororpagusiMu U pUCYHKaMHU.

BaarogaprocTn. Cunrtaro CBOMM J0JATOM BBIPa3UTh 0JaroJapHOCTh HAYYHOMY
PYKOBOJMTENIO  3a  IIOCTAHOBKY  3aJ1a4, KOHCTPYKTMBHBIE W  LICHHBIE
npo¢eCcCUOHANIbHBIE COBETHI U PEKOMEHJAINH: JOKTOPY r€0JI0r0-MHUHEPAIIOTHYECKUX
HayK, mpodeccopy AbnpaxmaroBy Kanatoex EpmexoBruuy, KOTOpBIN Ha MPOTSHKEHUU
BCEro mepuojia paboThl HaJ auccepTanued ObUl MOMM HAacCTaBHUKOM. OTIENbHYIO
0J1aro1apHOCTh 32 LIEHHBIE COBETHI U KOHCYJIBTALMM 110 YIYULIEHUIO COJEepKaHUs, U
CTPYKTYphl ~JHCCEepTalMu JOKTOpYy (u3.-mar. Hayk MuxaitnoBoit Haranbe
Huxonaesne, nokropy reoin.-muHepan. Hayk Koxypuny Anapent MBaHoBHuy u
NOKTOpY reon.-mMuHepad. Hayk Crtpom Aunekcanapy JleoHHmoBuuy y4eHOMY
CEeKpeTapr0 JHMCCEpPTallMOHHOTO COBETA, KaHAWJIATy reorpauyeckux Hayk
TokropanmueBy OpkunOex TopoOekoBuuy u BceMmy KoiuiektuBy MHcTuTyTa

cericmosiornn HAH KP.
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IJTABA 1. OB30OP JIMUTEPATYPbI

[lepBbie re0JIOrH4eCcKue UCCJIeIOBaHUS JIxyHrapuu HOCHWJIH
pPEKOTHOCHMPOBOUHBIA Xapakrep. K ux uuciy otHocstcs paborsl A.B. Bnanranu
(1849-1851rr.), 1.B. Mymkerosa (1874-1876rr.), I.JI. Pomanosckoro (1876-1879r.),
PM. 3akpxeckoro (1882-1885rr), B. A. OOpyueBa (1905-1909rr.) B KOTpBIX
OTMEUEHBI OOIIUE KOHTYpPhl I'€OJIOTHYECKUX Pa3pe30B U TEKTOHUKU J[>KyHrapckoro
Amnaray [5-7].

B 1906 rony A.K. MaiicTep cocTaBui NEPBYIO TI'€OJIOTHYECKYIO KapTy, B 1916
rony mnox pykooactBom H.IT KaccuHa mpoM3BOAMINCE TEOJIOTUYECKHE W
TUAPOJIOTHUECKUE WCCIIEIOBAHUS W COCTaBJICHA TeOJIOTMYeCKas KapTa MaciTad
1:420000. B Teuenue psga aer (1933-1938 rr.) B [xyHrapckom Anartay OOJBIIYIO
reoJIOTUYecKyto padboty npoBoaut M. M. HOaunueB, KOTOpbI HA OCHOBAHUH JIMYHBIX
HaOMoAeHU U paboT IPYrux aBTOPOB COCTABHJI T'€OJOTHYECKYIO KapTy Maciitada
1:1000000 w Hammcan wmoHorpaduro «Jl)KyHrapckuit Amaray», riae JIeTalbHO
OIOBEIIAIOTCS cTpaTUrpadus, TCKTOHHKA U T0JIe3HbIC HCKOMaeMble paiiona [8].

Teppuropust JxyHrapckoro Amnaray wW3ydallaCb MHOTMMH BBIAAIOIIMMUCS
uccienoBarensimMu Takue kak CapuueBckas 3. A. (1952r.), Boittosuu B. C. (1969r.),
Kyparoko K. B. (1953r.), 'amuukuit B. B. (1957r.), Adonuue H.A. (1990r.),
HMunenko-Kucnunpina JI. K. (1966r., 2006r.), HoBukoB U.C. (2014r.) [9-16]. beumn
BBISICHEHBI OCHOBHBIE OCOOEHHOCTHM TeoMOpPGOJIIOTMM W HOBEUIIEH TEKTOHUKH
YKa3aHHOTO PErvoHa, pa3padOTaHbl U COCTABIEHBI MECTHBIE CXEMBI CTpaTurpaduu
NajeoreH-HEOreHOBBIX U YETBEPTUYHBIX OTJIOXKECHHM, BBISIBICHBI OCHOBHBIE STaIlbl
pa3BuTHs penbeda u T. 1.

C 1951 mo 1955 rona H. A. Cemenos u B. 1. Hexopoies npoBoauiu paboTsl
0 U3YUYEHUIO T€OJIOTUM U METAJNIOT€HUHU TOPHBIX XpeOToB Manaiicapel, KoTypkausn u
Oaccelina p. buke, xp. AnTeiH-OMenb, rop Maraii, Jlerepec u ap. Ha ocHoBanuu 31ux
pabot, 00001IeHUs 1 aHAMHM3a BcexX nMeBImxcst MarepuanoB A. U. CemenoBbsiM B 1954
rojly Oblja cOoCTaBlIeHa IMepBasg MeTauloreHnyeckas kapra JxyHrapckoro Anaray B
maciurade 1:500 000.
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Opnoit M3 mnpumedareabHbIX ocobeHHocTer HOxHoro, IOro-Bocrounoro
Kazaxcrana (Tsaup-1llanp u JxyHrapckuii Anaray), sBISETCS HaJIU4He CEpPUU
HOBEHIIMX pa3JIOMOB, KOTOpbIE€ HAYMHAIOTCA OT OpPOreHUYECKOW o0nactu W
MPOTATUBAIOTCS B CEBEPO-3allaJIHOM HAaIpaBJICHUHU, BcHapbiBas Teno Kazaxckoit
wiarpopmsel  (Boctouno um  3amanno-J[xyHrapckue, JKamaup-Halimanckuii,
Kaparayckuii paznomsl [10, 17-19]. Ognako, HECMOTps Ha JIOCTATOYHO XOPOIIYIO
BBIPQXKEHHOCTh yKa3aHHBIX pa3jiOMOB B penbede, HMEeTCs BechMa Malio
JIOKa3aTeIbCTB TOTO, YTO OTHU PA3JIOMbl OBLIM AKTHBHBI B TEUCHHE IMO3HETO
IJICHCTOIIEHA-TOJIONIEHA U €IlI€ MEHbIIE CBHJETENbCTB TOTO, YTO B Mpelesiax 3THUX
Pa3IOMOB MPOUCXOUIH CHIIbHBIE CelicMuYecKre coObIThsA. IMEHHO MTOATOMY OICHKA
CEHCMHMYECKON OMACHOCTH ATUX Pa3phIBHBIX CTPYKTYP YacTO 3aHMKEHA, a HEKOTOPHIE

N3 TaKHUX pa3JIOMOB BOO6H_I€ HC YUYTCHBI IIpH HO,ZIO6HI)IX HCCJIICIOBAHUAX.

1.1. Cunbubie 3emierpsiceHusix Tsaub-1lans u xyHrapuu

Pacter moHuMaHWEe TOrO, 4YTO AaKTUBHBIE pa3JOMbl TJIyOOKO BHYTpH
KOHTHHEHTAJIBHBIX HEAP BEAYT ceOsl HEOKUIAHHBIM 00pa30M, yUNUTHIBAsi COBPEMEHHOE
U3Yy4YCHHUE CUIIBHEHIINX 3eMIICTPSICEHHUIA 1 pa3phIBOB pazioMoB [20-26]. HabmroneHus
3a pa3pylIUTEIbHBIMU 3eMJIETPICEHUSMU B TAKUX PETHOHAX C UCTOPHUECKUX BPEMEH
710 HEIABHETO BPEMEHH MTOKA3bIBAIOT HEKOTOPbIE CBUIETENIHCTBA MPOCTPAHCTBEHHON H
BPEMEHHOU KJIacTepU3aIliK, YTO CO37aeT MPOOJIEMbI MPU MPUMEHEHUH CTaHIAPTHBIX
MOJIe/IeH BO3HUKHOBEHHS 36MIICTPSCEHH, HE 3aBUCSIIUX OT BpeMeHu [27-32].

Pa3pbIBbI 3eMIIETPSICEHNI B KOHTHHEHTAJIBHBIX HEJIpaxX MOTYT ObITh CIIOKHBIMH,
U €CThb HECKOJBHKO MPUMEPOB, KOTOPbIE MOKA3bIBAIOT BO3MOXKHOCTh BO3HUKHOBEHUS
OUEHb CHUJIBHBIX 3E€MJICTPSICEHUH B CETH MHOXECTBEHHBIX KOPOTKUX pa3JIOMOB,
KOTOpbIE MOT'YT HMMETh 0cO0O€ 3HaueHue nJsi paspbiBa B Ju(dPy3HBIX CeTIX
KPUTHUYECKH HAIMPSIKCHHBIX Pa3lIOMOB, KaK 3TO OOBIYHO HAOIIOJACTCS B YCIOBHSX
BHyTpeHHeH wvacth 1wt [32-35]. bBoilee  NpUHIMIHAAILHO, CYIIECTBYET
HEOTpPEACNIEHHOCTh B TOM, B KaKOW CTENEHH HEJAaBHUE M HMCTOPHUYECKHE TaHHBIE O
3eMJIETPSCEHUAX OXBATHIBAIOT MAaKCHUMAJbHYIO BEPOSTHYIO MAarHutyay OyIyIiux
semiieTpsiceHnii [36-38] W B3aMMOCBS3b MEXIy JUIMHOW pa3pbiBa, CPEIHUM H
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MaKCHUMaJIbHBIM CMelleHHeM W MmarHutyzou [23, 39-42]. Hekoropwie pas3ioMbl B
KOHTHHEHTAJBHBIX HEIPaX pa3phbIBAIOTCSA TMPHU 3E€MIIETPSICEHUSX, MPU ATOM oOIiee
CMEIIIEHHE PAa3JIOMOB 3HAUUTENIBHO OOJIbIIIE, YeM OXWIAJIOCh JJISI UX JJIUHBI, B
COOTBETCTBHH C OOINMM OTHOIIEHHEM CKOJbXeHHs K muHe [43, 44, 20, 23].
Hanpumep, 3emnerpsicennie 2001 roga ¢ maraurynoit Mw 7.6 B bxymxe (Muaust)
CONPOBOXKIAIIOCH CKOJIb)KeHHEM ~ 10 M Ha pasimome, npoctuparoniemcs Ha 20-30 kM B
cropony u Ha 20 kM B riyouny [22, 24], u 3emnetpsicenue 1897 roma ¢ My, 8.1 B Accam
(Muust), compoBOXKIaI0Ch CKOIbkeHneM 11-25 M Ha pa3iome npoTsskeHHOCThIo 110
kM [21]. Bo3HMKHOBEHHE HEOOBIYHO OOJBIINX KOJUYECTB CMCIICHHUS MOXET OBITh
CBSI3aHO CO CTPYKTYPHOH 3peJoCThI0 Pa3IOMOB, ITOCKOJbKY OBLIO BBICKAa3aHO
peIoKeHNne, 4To 0oJiee He3peible Pa3ioMbl UMEIOT TEHJCHIIUIO pa3pyllaThCs MpU
Oosee PHEPTrUIHBIX pa3pbiBax [39]. Bombime ceiicMoreHHbIe TOIIN, BCTPEYAIOITUECS
B HEKOTOPBIX BHYTPUILUIMTOBBIX 00JACTAX, TAKKE, BEPOATHO, BIUIIOT HA U3MEPEHHOE
CMEIIEHHE U3-3a O0JIBIICH MIOMAU TIIIOCKOCTH pa3jioMa JJisd JaHHOU JJIMHBI pa3jioMa
[45-47]. Knaccudukaius, MOICIUPOBAHKME U BO3MOXKHOE IIOHUMAaHUE BOSHHKHOBEHUS
3€MJIETPSICEHU B KOHTHMHEHTAJIbHBIX pallOHaX OKa3bIBA€T HEMOCPEICTBEHHOE
BO3/ICHICTBUE HAa COBPEMEHHBIC ITOIX0/IbI K OLIEHKE ceficMuueckoit onacHocTH [48, 30].
OnHako CylIeCTBYEeT OrPaHUYEHHOE YHCIO TPUMEPOB 3EMJIETPSICEHHM, KOTOpHIE
JEMOHCTPUPYIOT KOHKPETHOE TMOBEICHHE WM KOTOpPbIE H3Y4YEHbl JOCTATOYHO
noApOOHO, YTOOBI MIOMOYb YTOYHUTH MaCIITAOHbIE OTHOIICHUS 1711 KOHTUHEHTAIBHBIX
UHTEepbepoB. [l03TOMY BakHO NEPECMOTPETh UCTOPUYECKUE JaHHbIE U HM3YUYUTh
najeoceiCMUUECKUE JIaHHbIC JIJIsi oOecreueHus 0a3 JaHHBIX JOCTAaTOYHO OOJIbIION
npoaopkuTeapbHocTH [49-56, 32, 36].

Tsanb-lllanp - camas npoTsKeHHas ropHas cucrema B LleHTpanbHOUW A3suw,
npoctupatommiicss Ha 2500 kM mexnay npoarorod 70°-90°. Ona nepexunia aBa
KPYIIHBIX OpPOTEHHBIX Ipoliecca, MNEPBbIA K3 KOTOPBHIX MPOU3OLIET B IMO3JHEM
majeo30o¢, a BTOPOH, IPOMOLKAIOIIMICSA, JTal Hadajcs B KaiHozoe [57, 58].
BonbIIMHCTBO MapasuieNbHbIX XpeOToB, cocTaBistomux TsHb-Ilanb, croxeHbl
JTOKeMOpUMCKUMH U TAJCO30MCKUMH  METaMOP(PUUYECKUMHU U CTPYKTYpPHO

)Ie(l)OpMI/IPOBaHHBIMI/I MarMaTU4€CKUMHU IIOPOAAMMH, 06p3,30BaBH_II/IXC$[ B PE3YyJIbTaTe
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CIIMSIHUSL OCTPOBOAYKHBIX TEPPEIHOB BO BpEMS M103/IHENATIE0301CKOI0 BAPUCKAHCKO-
repurHckoro oporenes3a [10, 59]. [Tocine OTHOCUTENBHO CIIOKOWHON TEKTOHUYECKOM
00CTaHOBKM B Me3030€ crToiikHoBeHMe WHaum u EBpasunm  akTUBU3UPOBAIIO
MO3JHENATC030CKIUE CTPYKTYpbl M MPUBEIO K 3HAYUTENbHOW Jedopmariuu
MOBEPXHOCTH TIpUMepHO 25 MiH JieT Hazan [60-64]. Cuurtaercs, 4To 3Ta MOCICAHSISA
(haza oporeHesa Hayanach B O3AHEM OJIUTOLIEHE HA 3al1aJJHOM U B HEHTPaJIbHOM T'siHb-
[ITane, Torna kak Hadago ropooOpa3zoBaHusi Ha ceBepHOM TsHb-lllane nmpouzonuio
no3xe, B Muotiene [58, 63-65]. Tsap-11lans orpannuen Ha tore TapuMCcKoO#t BauHOM,
a Ha ceBepe Kazaxcrankoit mardgopmoit u JKyHrapckoi BnaguHoi. Bioms 10xHOM
TPAHUIBI TTPOXOIUT MIUPOKUN CKJIAA9aTO-HAJABUTOBBIN mosic [66-68], Torna kak mis
CEBEPHOM OKpaWHbI XapaKTepPHbI KPyThie B3OPOCOBLIE Pa3JIOMBbI IEPBOTO Mopsiaka [69,
70]. BHyTpeHHee 4acTb COJIEpKUT HECKOJIbKO OrPAHUUYEHHBIX Pa3IOMaMH MEKTOPHBIX
BIIAJIMH, 3aII0JJHEHHBIX KAWHO30MCKUMU OTa0KeHus MU 10 10 kM (cm. puc 1.1) [65]. B
npenenax Tsaub-1llans Taxke MIMPOKO pacpoOCTPaHEHbI CIBUTOBBIE PA3JIOMBbI, IPUYEM
JIEBOCTOPOHHHUE PA3JIOMbl MapaJiebHbl XpeOTy, a mpaBocTOpoHHUE paszyioMmbl CC3-
IOKOB mnpoctupanusi mnpope3ardT €ro HauWCKOCOK. JIBa Haumbosiee 3aMeTHBIX
paBOCTOpOHHHUX paznoma — Tamac-Depranckmii u J[xyHrapckuii (cm. puc. 1.1a).
Ckopocth cMmemenns Tanac-Pepranckoro pasjaoma B 103IHEYETBEPTUUHOM NEPHOJE
cocraBisieT 2.2—6.3 mm/ron [71], JxyHrapckoro pazioma — 1.4-4.6 mm/ron [10, 72,
73].

[TocTostHHBIE M ITepuOIUUYECKHE 3MepeHns ckopoctu o GPS nokaseIBaroT, 4TO
3anaanbii Tanb-11lans uMeeT cokpanieHne 3eMHON KOpbI, paBHOE 15-22 MM/TOJ1, 4TO
B/IBO€ MEHbIIIE 001 CKOPOCTH YKOPOUEHUSI, U3MEPEHHOMN 10 BCEMY CTOJIKHOBEHHUIO
Nunua-EBpasus. CKOpPOCTh YKOPOYEHHMS YMEHbBILAETCS Ha BOCTOK, TOIJa Kak
napajuielibHoe JIeBOCTOpPOHHEE cABUraHue yBenumuuBaercs [74, 75]. Jlauusie GPS u
reOJIOTUYECKUE HCCIIEOBAaHUS IOKAa3bIBAIOT, YTO MEPHUJIMOHAIBHOE COKpaIleHUE
oOecreunBaeTcst akTUBHBIMU B30pOCamMy IMIMPOTHOTO MPOCTUPAHUS KaK Ha OKpanHax,
TaK ¥ BHYTpH oporeHa [/6]. KpynHble mpaBbie CABHTOBBIE Pa3IOMBbI, TPOPE3AOIIUE
Tsanb-11lanp Hauckock, Takue kak Tanac-Pepranckuii U JPKyHrapckuii, Takke MOTYT

UMETh HEKOTOPOE YKOPOYCHHE IyTeM BPAIICHHs BOKPYT BEPTUKAIbHON ocu [71, 73,
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77]. Okomno 1-3 MM B roa ykopoueHHs HaOmomaercs B JKyHrapckom Ajaray,
KOTOPBIM Mpe/CTaBIseT cOO0M TOpHBIM XpebeT Kk ceBepy oT Tsanb-lllans (cMm. puc.
1.16). ITpubiu3uTenbHo 2 MM B TOJ] YKOPOUYEHHUsI HAOJIIOMAETCSl K CEBEPY OT TOPHBIX
paiioHoB, B npezenax Kazaxckoii miardopmsl [ 74, 75].

3a mocneaHue ABECTH JIET B Tpeaenax u BOKpyr TsHb-1llans mpow3omren psa
pa3pyIIMTEIBHBIX 3eMJICTPICEHHH [ /8] K KOTOPBIM OTHOCSTCS 3emieTpsicenne Humku
1812 roma ¢ marauty ot Mw=8.0 [79, 80], semnerpsicenne 1906 roga Manac Mw=7.7
[ 81], mpuneraromux k bopoxopo-Illanp B BocTouHbIxX dacTsx Tsaab-Illans (puc. 1.1,
a). Ceepnas okpanHa Tsab-11lans, Bkirodas obmactu, OIu3KHe K ropojiaM bumkek u
AnmaTel, OBUTM TOJBEPKEHBI PSJIOM CHJIBHBIX 3EMJIETPSICEHHI, HauyuHas C
benoBoackoro 3emierpscenus 1885 roma (Mw=6.9) ¢ snuieHTpaJIbHOM 30HOM K
3amanay ot bumikeka [82], a 3arem BepHenckoe 3emierpsicenne 1887 roma (Mw=7.3),
YTO HAHECJIO yIepO W MPHUBEJIO K OOLMIMPHOMY OIOJI3HIO K 3amaiy ot . Aiamartsl [83],
Yumukckoe 3emnerpscenue 1889 roma (Mw=8.0-8.3) [84] um Kemunckoe
semueTpscenne 1911 roma (Mw=8.0) [85-88]. B 3anaanoii yactu Tsup-1lans B 1946
roay mnpomsonuio Yarkamsckoe (Mw=7.6) [89] u Cyycambipckoe 3eMieTpsiceHue
(1992 r. Mw=7.2) [90, 33]. 13 Bcex 3Tux 3emiieTpsiceHuid Toabko 1911 u 1992rr.
UMEIOT Pa3pbIBbl, KOTOPBIC OBLIN UACHTU(UIIUPOBAHBI U HAHECCHBI HA COBPEMECHHBIC
kaptel [88, 33], x0T Takke ObUIM HAWJIEHBI BEPOSITHBIC Pa3phIBBI 3€MIICTPSICCHHI
1812, 1889 u 1946 roxnos [89, 32, 77].

B okpectHoctsix JlxyHrapckoro Asartay OTHOCHTEIBHO Majo KpPYIHBIX
MHCTPYMEHTAJILHO 3aperuCTPUPOBAHHBIX 3eMiieTpsicennid (cm. puc. 1.1b), u Bce xe
UMEIOTCSI MHOTOYHMCIICHHBIC CBHICTEIIHCTBA 3HAUNTEIBHBIX PAa3PhIBOB HAa TOBEPXHOCTH
B jnouctopuueckoM mnponuioM [91-93, 36], B Tom umcie 120 KM MOBEPXHOCTHBII
paspbiB ¢ cMmelleHuem ~ 8-14 m Bmonw JlencuHckoro paszioma [25] u 70 kM
IIOBEPXHOCTHOTO pa3phiBa ¢ cMelneHneM 8 M B paiione Tekeca [94, 95] (cm. puc. 1.1D),
00a W3 KOTOPBIX OBUIM MPEUIOKEHBI B KA4YECTBE IMOTEHIIUAILHOTO WCTOYHUKA
CWIIBHOTO 3emuterpsiceHus B 1716 romy [96].

Tsaup-1llanp MMeeT BakHOE 3HAYCHHE KAaK €CTECTBEHHAs jabopaTtopust s

VU3y4YECHUsT BO3HUKHOBEHUS BHYTPUIUIMTOBBIX 3€MIIETPSACEHUN, a HETPOHYTHIN
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NPUPOJHBIA JaHAmadT Ha OOJIBIICH YacTH permoHa OOecreurnBaeT BO3MOXKHOCTH
pEeTHUCTpali OTACIBHBIX Pa3phIBOB 3EMIICTPSICEHUI, KOTOpPbIE HMMEIH MECTO 3a
MOCJICIHUE HECKOJIBKO ThICSY JieT (Hanmpumep, [62, 76, 97-99, 71, 80]). CymectByer
TaK)KEe HMCTOPUYECKUE JICTONMCU W PAHHUE WHCTPYMEHTAIbHBIC 3allUCH KPYITHBIX,

KJIAaCTEPU30BaHHBIX, @ MHOTI'JIA M CIIOKHBIX 3eMyeTpsicenuit [74, 76, 78, 100].

e (82
e

oy

R
s

, ot S,

Lkt ot i By
'’

Pucynok 1.1 - Tonorpadusi, akTHBHBIE pa3JIOMbI ¥ OTICIbHBIC HCTOPUUECKHE
semierpsicenns Tsub-1ans u [xyrrapun u Bekropsl ckopoct GPS [61, 75]. (a)
Mexanuzmvl 3emaempscerutl ¢ maenumyoot MW>5, ¢ ykazanuem anyoun ouaza [68];
yepHvle mouku — 3emaempscerus ¢ MW>4 onsa 1965-2019 20006 no oannvim GCMT
[101, 102/. IIponymeposannvle kpacHwvle Kpyeu - SNUYEHMPbL PAZPYULUMETbHbIX
3emaempscenuti pecuona: 1- Yamkanvcrkoe 1946¢., 2- Cyycamvipckoe 1992e., 3-

benosoockoe 18852., 4-Bepuenckoe 18872., 5-Kemuncxoe 1911e., 6-Hunuxckoe
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18892., 7-Hunxu 18122., 8-Manacckoe 19062. [101, 78, 79, 103]. (b) Kpacnovimu
JUHUAMU 0OMOOpadiceHHble UCCIe008aHHble pa3pbigbl. OXeam CNymHUKOBbIX CHUMKOS
Pléiades, ucnonvzyemuliii 6 uccneoosanuu, npocmupaemcs om mouxu X 0o Z.
Tonybwie k6adpamul - 0OCHOBHbBIE 20p0O0A 8 SMOM patioHe; 0CHO8Hble paziombsl. KTF-
Kapamaycxuu, DHF-)Kanauvip-Haiimanckuu, AKF- Axmacckuu, DZF -

Ircyneapexuu, TFF': Tanaco-®epeanckul.

B wyactHoctn, Ha ceBepe Tsaub-lllans mnpousonum cepust KpPYIHBIX
semuetpscennit (Mw 6.9-8.3), Bximouaromiux bemoBojackoe 3emierpscenne 1885 r.,
Bepnom 1887 1., UYmnmkckoe 1889 r., Yon-Kemunckoe 1911 r. m Uyiickoe
semuieTpscenne 1938 r. [82-85, 104, 105]. Yunukckoe 3emierpsicenue 1889 rona
SBJACTCA KPYIHEHIIUM W3 OTOW BUIAUMOW I10CJIENOBATEIBHOCTH, C MOMEHTHOMN
MarHutyaou, ornenuBaemMor B 8.0-8.3 [84], m BUAMMBIM pPa3pBIBOM IO TPEeM
JUCKPETHBIM pa3jioMaM, BKJIIOYas KaK JIEBO-, TAaK U MPAaBOCTOPOHEE CMEILIECHHE , U C
cMmenieHueM 10 10 M Ha HeHTpanbHOM y4YacTKe JUIMHON 35KM ~ 1 75KM MOBEPXHOCTHBIX
Pa3pbIBOB, BBISIBIIEHHBIX HA OCHOBE CITy THUKOBBIX CHUMKOB H II0JIEBBIX UCCIIEIOBAHUM,
KOpoYe, YeM OXHUAAIOCh I PAacyeTHOW WHCTPYMEHTAJIBHOM BEIMYMHBI 110
CpaBHEHHIO ¢ TioOanbHbiMH Kommuwisiimsmu [32]. Illupokoe pacmpocTpaHeHue
U30CeNCT OATbHOCTH MPEIO0JIaraeT runoueHTp riryouHoi 1o ~ 40 kv [106]. ['myOunbI
TUITOLEHTPOB 3eMyeTpsiceHuid 10 40 KM ONpeAenstoTcs AJisi HEKOTOPBIX HENaBHUX
3eMIIETPSICEHUI, UMEBILIMX MECTO B mpearopbsx Tsaubp-1llans Ha cThike ¢ maTpopMoi
[68, 107-109], u BO3MOKHO, YTO IKBHUBAJCHTHBIC TIyOWHBI pa3pbiBa BO3MOXHBI B
CaMbIX CEBEPHBIX YacTAX caMoro TsHb-lllaHsA, XOTS COBpeMEHHAs CEMCMUYHOCTH B
TOPHBIX HeJpax 0OBIYHO HaXOIUTCA B 1uamna3oHne riryouH 15-30 km (cm. puc. 1.1a).

Breuatnstomue Macmtadbl U CII0KHOCTh YMITMKCKOTO 3emieTpsiceHus 1889 r.,
a TaKXke JPYrux 3emiieTpsicennii B ceBepHoM TsiHb-11lane, moOyamim K ucciieI0BaHUIO
JIOJITOCPOYHOI0 MOBEIEHUSI pa3iioMoB B panioHe TsHb-lllansa. Takue nccnenoBaHus
HEOOXOAMMBI JIJIi TOTrO, YTOOBI TMPOJUTH CBET HA BO3HUKHOBEHHE KPYITHBIX
BHYTPUILIATQOPMEHHBIX 3E€MJIETPACEHUN B IEJIOM U JIy4llle MOHSATh CEHCMUUYECKHE

PHUCKH, CBSI3aHHBIE C OBICTPO PACTYIIUMH TOPOJaMHU BIOJIb CEBEPHON OKpauHbI TsHb-
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[lansi, KOTOpble OYAYT MOABEPKEHBI COTPSICEHUSAM OT KPYIHBIX 3eMJIETPACEHUN Ha
OKpanHe U Ha npearopbe (Hampumep, [110, 111]). B Taub-11lane u ero oKpecTHOCTAX
NOJIpOOHO OMHMCAHbBI JIMIL HEMHOTHE 3eMIICTpsICEHUS, mpoun3omeamue 10 XIX Beka
[96, 112, 113], uTo 0O3HAYAET, YTO UACHTU(DUKALIUS U KAPTUPOBAHUE Pa3PHIBOB UMEET
B)KHOC 3HAYCHME JJIs1 PACIIIMPESHHUS JICTOIIHUCH B rpouuioe (Hanpumep, [98-100, 114]).

Oco0eHHO MOPa3UTENbHBI OTHOMOMEHTHBIN pa3phIB 3eMIICTPSICEHHS OMUCAH Y
Komn6enn [25] na JIencuacKOM pasioMe, KOTOPBIH SBISETCS KOCBIM PAaBOCTOPOHHUM
1 oOpatHBIM paziiomoM Ka3zaxckoii matdopmsl (cM. puc. 1.1D). JlencuHckwii paziom
OTJIMYAETCS CBOMMH pa3MepaMu, C BEPTHUKAIbHBIM CMEIICHUEM 10 14 M, 1 HEOOBIYHO
OO0JIBIIUM COOTHOIIIEHUEM CKOJIBKEHUS K JITMHE, YYUTHIBAS 3aKapTUPOBAHHYIO JTUHY
120 kM (cM. puc. 1.2). UsMepeHus: CKOIbKEHUS, IJTUHBI U TIPEAMOI0KEHUS O TOM, YTO
Pa3phIB MPOIOIHKAETCS O MAKCUMAIIbHOM ITYOUHBI 35 KM, MCIIOIB30BaHbI JJIsI OLICHKU

BEJIMYMHBI MarHUTY/IBI B Auanazone Mw 7.5-8.2.

Accam
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HOBerHOCTHaﬂ HJIH CMOJIe/IHDOBaHHAA NJIHHA pa3pbiBa (KM)

Pucynok 1.2 - CooTHomIeHHE CMEUICHHS K JJIMHE MOBEPXHOCTHOTO WIIH
cMmozaenupoBanHoro paspeiBa (R). Buympuniamgopmennvie 3emnempsicenus c
BbICOKUM NAOEHUEM HANPANCEHUS NOMeYeHbl KOPUUHeBbIM - 3eMmlempsceHue Accam
1897 200a (MW=8.1), Bxyoocu 2001 200a (MW=T7.6) u Jlencunckoeo pasioma (LPF)

(Mw=8.1-8.2) [21, 25, 115/. Buympuniamgpopmennvie cobbimus 6blCOKOU
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MAZHUMYOOU omMmeuensbl 3eeéHbIM ysemom ceoumu Hazsanusmu (1889 Mw=8.0-8.3
Yunux, 1905 Mw=8.2-8.5 byanaii, 1911 Mw=7.8-8.0 You-Kemun, 1957 Mw=8.1 I'obu
Anmatickoe semnempscenus) [32, 54, 84, 87, 116]. Jpyeue enympuniamghopmennvie
codvimusl (3enenvle) U UIBECMHblEe MENHCNIUMOoa8ble (Cunue) nomeyenvl yugppamu os
(1) @yion 1931 200a (MW=17.9), (2) Beayoocucman 2013 2cooa (MW=7.7), (3) Xatiroanw
1920 200a (Mw 1.9), (4) Moeoo 1967 cooa (Mw=T.1), (5) Hapgyp 2010 Mw 7.1),
(6) Jlanoepor 1992 (Mw=7.3), (7) Yu-Hu 1999 (Mw=7.6), (8) Cymampa 2005 (Mw=
9) u (9) zemnempscenus Toxoxy (MW=9) 2011 2o00a [117-124, 42]. IIpeonoicennvie

08a cyenapus paspuléa 6 Hacmosuel pabome ommevenwvl kak RS1 u RS2 (cm. an. 4.2)

1.2. Teomopdosorusi J[KyHrapckoro AJiaTay M OCHOBHbIE

KpaeBble Pa3JjioMbl

JkyHrapckuit Anatay TpeicTaBisieT COOO0M OporeH, OpPHEHTHPOBAHHBIN
IPUMEPHO C BOCTOKA Ha 3amaj], reorpa@uueckud OTACIICHHbIH OT BOCTOYHOIO TsiHB-
[ITans, XOTS ¥ TEKTOHWYECKHU CBSI3aHHBIM ¢ HUM (cM. puc. 1.1a). OH umeer oOIuryIO
aCUMMETPHUIO C KpYThIM penbeoM Ha IOKHOM M BOCTOUYHOM OKpaWHax, C
MakcUMallbHbIM penbedoM 2000M Ham OKpYX aroMMU OCaJO4YHbIMU OacceHaMH U
NOCTENEHHO yMEHbIIAUMMcs penbedoM K 3amany U ceBepy. ['opHble BepLIMHBI
COXpaHAIT OOIIMPHYI0 TOBEPXHOCTh IIEHEIUIEHA, HW3PE3aHHYyl TIIyOOKHUMHU
KaHbOHAMHM C BOCTOKA Ha 3anaj. CMEIIeHHs U CKJIaI4aTOCTh TIOBEPXHOCTH MEHEIIEHA
YKa3bIBAIOT HA HAJIMYKE PA3IOMOB BHYTPU MaccuBa. XpeOTsl J)KyHTrapckoro Amaray
C BOCTOKa Ha 3ariaji OrpaHn4yeHbl B30pocaMu, XOTsI IPUCYTCTBYIOT U IIPAaBOCTOPOHHUE
casuru ¢ opueHtupoBkoit ¢ CC3-FOFOB na C3-HOB, nu6o orpanuumBaronue Kpas
BBICOKOTO penbeda, Kak B ciaydae [xyHrapckoro pasioma (cum. puc. 1.1b).

JIKyHTapCKUi TPAaBOCTOPOHHUM pas3ioM IPOXOJUT IO TPAHUIE CEBEPHOTO
Tanp-Illana ¢ roro-zamagHon JIKyHrapckou BIIQAWHBI, IIEpECEKas TPAHUILY
Kazaxcrana n Kwurasg. JKyHrapckuil pasioMm CyIIECTBOBad IO KpalHEW Mepe ¢
CEepEAUHBI MAJIE03051 KaK CTPYKTYpPa, pa3Aelsoas FepuMHCKUE TEKTOHUYECKUE 30HBI,
Y PEaKTHUBUPOBAJICA C IMO3/IHEr0 KaiHO305 KaK MPAaBOCABUTOBBIN Pa3JIOM C B30pOCOBOIA

cocrapmstonieit [10, 73]. Paznom umeer amuny ~400 KM U mpocTUpaeTcst ¢ BOCTOKA OT
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o3epa banxam Ha ceBepe 10 bopoxopo Illan B Kurtaii Ha tore. OH pa3aensier ropsl
JIxyHTrapckoro Alaray ¥ 3anaJiHyr0 OKpauHy J[)KyHrapckoi KOTJIOBHUHBI U IPOXOJIUT
BJIOJIb 3alaJHOM CTOPOHBI J[PKyYHrapCKMxX BOPOT, KPYIMHOTO HHU3KOYPOBHEBOIO
nepeBaiia uepes XxpeoThl BoctouHoro TsHb-I1lans.

JIxyHTapcKkui pa3ioM ObUT pasjiesieH Ha TPU OCHOBHBIX T€OMOP(OTOTHUECKUX
yuactka [73]. CeBepo-3anmafHblii y4acTOK MPEACTABIIIET COOOW Y4acTOK C HU3KHM
penbedom Ha ceBepo-3amage ~150 KM K ceBepy OT ropoja Ymiapal B mpejenax
Kazaxckoit mnardopmbl. LleHTpanbHBI y4acTOK MpeacTaBisieT cOoOO0M ydacTOK
MPOTSHKEHHOCThIO ~160 KM, yCEKamluid BOCTOYHYK OKpanHy JIKyHrapckoro
Anatay, C MOCTENEHHbIM M3MEHEHUEM IpocTupaHus Ha ~20° y o3zepa Ajnakoiib. B
TOM LEHTPAJIbHOM pa3pe3e OOHAPYKEHBI KOChlE KOMIIOHEHTBI CKOJBXKEHUS C
OOpaTHBIMM U  YJAPHO-CKOJIB3SIIIIMMU KOMIIOHEHTaMH, pa3JejeHHBIMU Ha JBE
cyonapamnensueie BeTBU [73]. FOro-BocTouHBIN y4yacTok mpocTtupaercs Ha ~90 km
yepe3 OacceiiH o3zepa D0unyp mo Oepera bopoxopo-Ilans. [[xyHrapckuii paszinom
3aKaHYMBAETCSA Ha FOr0-BOCTOKE 100 B mpenenax bopoxopo-I1llans, kak mokazaHo Ha
HaIMX Kaprax, Ju0o mnpopgoixkaercs uepe3 bopoxopo-lllans u 3akaHunBaeTcs
Typdanckoit Bnagunoit (Hanpumep, [91, 92, 36]). B paborax [92, 36], oneHuBaior
CKOPOCTh CMEIIEeHUs ~5 MM/Toa B TedueHue mociaeaaux 300 Toic. JeT u ~3.2 MM/TOJ B
teueHue nociaeauux 100 ThIC. J€T, COOTBETCTBEHHO, B I03KHOM YacTH pasyioMa B Kutae
[73] ouennBaemas ckopocTh oaBMXKKHU B 2.2 = 0.8 MM/TO/ B TeUCHHE MOCIEIHUX 26
TBIC. JIET HA F0’)KHOW OKOHEYHOCTH LEHTPAIBbHOI0 YUaCTKa, K CEBEPY OT Ka3aXCTAHCKOU
IPaHUIIBI, TJIC JTOJITOCPOYHAst CKOPOCTh MOJBIOKKH cocTanisietr 3 = 1 mm/rox [10, 72].
B macrosmeit pabore wuccnemoBaH JI)KyHrapckuil pas3jioM OT €ro CEBEpHOM
OKOHEYHOCTH 10 Mecta BnazeHus B bopoxopo-lllane. Pa3nom pasgeneH Ha BoCcEMb
CEeKI[M Ha OCHOBE CErMEHTAllMM, W3MEHEHUW MPOCTUPAHHUS U IMEPECEUEHUS C
KPYITHBIMH OTBETBJISIOIIUMUCS PA3JIOMaMH.

JlencuHnckun pasznom mnpoctupaercs npumepHo Ha 110° ot [IkyHrapckoro
Anatay no Hu3meHHou Kazaxckoi miardopmel. Yron morpyxenus ~50° Ha for,
oOnagaeT kak OOpaTHBIMH, TaK U JCKCTPAIbHBIMH KOMIIOHCHTAMU CKOJIBXCHHS C
a3uMyTOM BekTopa ckojibxkeHus 317°-343° [25]. Bocrounas vacth JlemcuHCKOTO
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pasnoma, 6nm3kas K JXKyHrapckomy pasziioMy, IMEET OTUETIUBBIN CIIe]l ¢ MOJHATHEM
IO)KHOrO Kpbuta. CBexue mnaneocercMuyeckre cienbl JlencuHckoro pasiioma

IIPOCTUPAIOTCS 110 BCH JUTMHE, POTSHKEHHOCTBIO ~ 120 kM [25].

1.3. CeTtb ceiicMuYeCKOro MOHUTOPHHTra /IXKyHrapuun

JleTanbHOE ~ CHUCTEMAaTHYECKOE  M3YYEHHE  CEHCMHMYECKOIO  pEeKHMMa
3eMJIETPSACEHHM F0ro-BoCcTOKa Kazaxcrana v nmpuiieraronie TEppuTOpUr NpOBOIUIOCH
KC5 N®3 AH CCCP mnoa pykxoBoactBom M. JI. Hepcecoma [125-129]. Ilepas
CTallMOHApHAs celicMHUYecKasi CTaHIUsl Ha TeppuTopuu J>KyHrapuu Obljia OTKphITa B
1960 rony B paiione cema Kbi3pul-Arad. OHa ObUla 4acThlO PErHOHATBHOM CeTH
Haomogenuit CesepHoro Tsaub-lllans, kyna Bxonunu cranuuu Anma-Arta, @pynze
(1927r.), IpxkeBanbek (1950r.), Umu (1951r.), Kypmentsr (1951r1.), Ynnuk (1951r1),
Anma-Ata-2 (Tamrap) (1951r.), Peibaune (1952r.), ®abpuunas — (1953r.). Otu
cTaHImu ObUTH 000pyAOBaHkI ceiicmorpadamu Xapuna ¢ yeenaunuenuem 10 30—40 Teic.,
YaCTOTHAsl XapaKTEPUCTHKA KOTOPBIX IMO3BOJSJIO MOJIy4YaTh 3alMCH OJIM3KUX U
MECTHBIX 3€MJIETPSCEHUMN.

B 1969 rony B cBsi3u ¢ opranmzaiueit otaena reodusuku npu MHCTUTYTE
reoiorndyeckux Hayk AH Kazaxckoit CCP, ¢ utons 1976 rona Ha ero 6a3e MHcturyra
cericmonorun AH Kazaxckoit CCP ceiicmuueckue cranimu KCO M®3 AH CCCP,
pacnofiokeHHble  Ha  TeppuTopuu  Kazaxcrana, ObliM  mepegaHbl  BHOBb
oprannzoBanHomy otaeny MI'H AH Ka3z CCP.

B 1973-1980 rogax npoucxoauT pa3BUTHE CETU PETHOHAJIBHBIX HAOMIOAEHU C
BBOJIOM B JICMCTBHE TpeX HOBBIX cTaHIui | kimacca — « Typrens», «Kyptem, «Meneo»,
OCHAILIEHHBIX BBICOKOYYBCTBUTEIBHON CEHUCMOJIOTHYECKOU anmnaparypou,
YCTAaHOBJIEHHOM B IITOJBHSAX HAa KOPEHHBIX MOPOAAaX, & TAKKE YEThIPEX CTAHLMNA 2
knacca — «Tangei-Kypran», «Kacrek», «Taup-1llanby, «/IxamOym». Takum oOpazom,
cranuus Tannei-Kypran (1975) crana Bropoil ctanuueil Ha Tepputopun J>KyHrapuu.

B 1987 roay 6wuta otkpeiTa ctanuus JKapkeHt, B 1988 roay cranmus Kei3pui-
Arad OblTa 3aKpbiTa M1 BMECTO Hee OTKpbiTa craHius Kamam-Apacan. B 2000-2002
rojgax OBUIM OTKPBITHI cTaHUUMU Apxapnbl, MbiHOynmak u B 2015 romy cranuus
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Kownsbiponen [130]. B HacTosiiiee BpeMsi BCE€ BBIIENEPEUNCIEHHBIE CTAHIIUA OTHOCSITCS
k HHIICHU MUC PK. B tabnuie 1.1 npuBeneHsl mapaMeTpbl MECT PACTIONIOKECHHUS
cranumii cetu HHIICHU MYC PK na tepputopun JxyHrapuu.

Tabmuna 1.1 - CBenenus o cetn cericMuueckux cranuun HHIICHW MUC PK

Ha Teppuropuun >KyHrapuu

No Ha3Banue cranuumu Kon C.II. B./. Bricora Han
y.M., M

1 Tanawl-Kypran TDK | 45.006° | 78.405° 601

2 KapkeHt DJR | 44.431° | 79.787° 1600
3 Kanan-Apacan KAP | 45.283° | 79.356° 946

4 Apxapiisl ARX | 44.213° | 77.827° 1010
5 MpiHOynak MNB | 44.099° | 78.479° 1407
6 Konsiponen KNO | 44.359¢° | 79.179° 1630

1.4. CnenmajbHasi cucTeMa ceiicMoJiorudeckoro mouutopunra UI'
HSIII PK

B HammoHanbHBIX HMHTEpEcax, B HHTEpecax pa3BUTHA PETHMOHAIBHOTO U
MEXIyHApOIHOTO COTPYAHMYECTBa TpaBUTeNbcTBOM PecnyOmuku Kazaxcran 30
ceHtsa0ps 1996 rona moanucadn u 14 mas 2002 roma parudunupoBad JloroBop o
BCEOOBEMITIONIEM 3aMpelieHuu saepHbix ucnbiranuit (JAB3AM) [131, 132].

Hens JAB3SM 3akmiouaeTcs B TOM, 4TOOBI A(PPEKTHUBHBIM, MOIIAIOIIUMCS
KOHTPOJTIO CTIOCOOOM HAJIOKHTH 3aIllpeT Ha TMPOBEICHUE SIEPHBIX UCTIBITAHUN BO BCEX
cpenax. Kak u B OTHOLIEHUH JPYTUMX JIOTOBOPOB, KaCAlOUIUXCS Pa30pyKEHUS U
HEpacnpOCTPaHECHUS, OJHUM M3 KIIFOUEBBIX 3JEMEHTOB Ha meperoBopax mno (B3N
OBLT PEXUM KOHTPOJISA. JOTOBOPUTHCS O BCEOOBEMITIONIEM 3alpPEICHUN UCIIBITAHUI
0e3 HaIe)KHOTO peKUMa KOHTPOJIS ObLT10 OBl HeBO3MOXKHO. OTCIOAa TTOSIBUIACH CTAThs
IV, koTOpas ycTaHaBIMBAET PEKUM KOHTPOJIS,, COCTOSIIIIMK U3 CISAYIOIIHNX AIEMEHTOB:

1) MexayHapoaHast CHCTeMa MOHUTOPHHTA;
2) KoHcysbTanuu U pa3bsiCHEHUS;
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3) Mucnekuuu Ha MecTe;
4) Mepsl yKpeIUIeHUs TOBEPUSI.

Kaxxnoe rocymapcTtBo — ydacTHHK OOsI3yeTCsl B COOTBETCTBUHM C HACTOSIIIUM
JloroBopoM coTpynHMYarh uepe3 CBOM HalnMoHalbHBIA OpraH, y4pexIacMbIi
cormacHo myHKTy 4 crareu III, ¢ Oprasuzanmeil m ¢ JIpyruMH TOCyAapCTBaMH-
y4aCTHUKAMU JIsl COACMCTBUSL KOHTPOIIO 3a coOntofeHueM HacTtosiiero Jloropopa
MyTEeM: a) CO3JaHusI HEOOXOMUMBIX OOBEKTOB JIJISI YUACTHS B 3THX MEpPax KOHTPOIS H
YCTaHOBJICHUS HEOOXOMUMOM CBsI3W; O) MPEAOCTABICHHS AAHHBIX, MOJYYaeMbIX OT
HAIMOHAIBHBIX CTAHIIUM, KOTOpPbIE BXOAAT B COCTaB MEXIyHapOOHOW CHUCTEMBI
MOHUTOPHUHTIA.

[TogroroButensHoit ~ Komuccueit  nmpu  Texuuueckom — Cekperapuare
Opranuzamnuu no JAB35U moarotoBinen nokymeHT Requirements for Site Survey for
Seismic Stations, 30 September 1997, Preparatory Commission for the Comprehensiv
Nuclear-Test-Ban Treaty Organization (CTBTO) CTBTO/PC/IV/WGB/I), koTopblit
CONIEPXKUT crleAyronue TpeOoBaHUST K BBIOOPY YywacTKa [Jisg pa3MEIICHUs
CEMCMUYECKUX CTAHLIUU:

v CeCMHYECKHE CTAHIMM JOJDKHBI MMETh KOOPAMHATHI, YKa3aHHBIE B IPOTOKOJIE
JloroBopa, nian OJIM3KKHE K HUM;

v ypoBeHb (DOHOBBIX CEHCMHUYECKHX IIIYMOB JIOJDKEH OBITH HU3KUM U COOTHOILICHHE
CEUCMUYECKOTO CUTHANIA K (POHOBOMY IIIYMY — HAWITYYIIIUM;

v\ y4acTOK pa3sMENIEHUS CTaHIUH JOJUKEH OBITh CIOXKEH KOPEHHBIMH, HE
pa3pylIEHHBIMH TOPHBIMM NOPOJAaMH, a B MECTaX YCTAHOBKU CEHCMOMETPOB
TOPHBIE TTOPOJIBI JOJIKHBI OBITh OJTHOPOITHBIMU;

v Tonorpaduueckas CHTyalisi B MECTE€ pa3MEIICHHS CEHCMHUYECKON TIPYIIIbI
JIOJIKHA OBITh OJIArOnpUsITHOM;

v JI0JDKHA OBITH 0OeCIeueHa BO3MOKHOCTE JOCTYIA K CEHCMHYECKOMN TPYIIIE IS
MHOCTPAHHBIX CIICIUAJIUCTOB;

v y4acTOK JOJUKEH OBITH JOCTYIIEH JIJIs TPAHCIIOPTa,;

v AOJIDKHBI CYIIICCTBOBATh HCTOYHHUKHU SHCPIUU U HGO6XOI[I/IMBIG KOMMYHHKAIIUHU,
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v’ IOJDKHA CYIIECTBOBATH BO3MOKHOCTh MaTEPHATBHO-TEXHUYECKOTO 00eCIeYCHUSI
CTaHILINH.
B cBs3u ¢ nepeuncieHHbIMU TPEOOBAaHUAMU HEOOXOIMMbIE UCCIIEIOBAHUS 110
BBIOOPY YywacTKa Il pa3MEIleHUs HOBbIX cedcMuueckux rpynn B Kazaxcrane
BKJIIOYAQJIM  CJICAYIONIYIO TMOceaoBareibHOCT,  pador [133, 134]: 1) BwIOOD
NOTEHUHAIBHBIX AJIbTEPHATHUBHBIX MECT PACIOJ0KEHUSA CEHCMHYECKOM TPYIIbl B
palioHe ¢ KoopAuHaTaMu, 0003HaYEHHBIMU B MIPHIIOKEHUU K npoTokoiy JIB3AW. Ha
ATOM IMPEABAPUTEIHHOM JTale MPOBOJMWINCH paboTa ¢ UMEIOUIMMHCA B apXuBax
re0JOrM4eCKIUMHU U TONOTrpaduuecKUMH KapTaMu, 0TY€TaMu; 2) pEeKOTHOCIIUPOBOYHBIE
nojieBble pabOThl Ha KaXJIOM M3 HAMEUEHHBIX YYacTKOB, OCMOTp YYacTKOB,
WHXEHEPHO-TEOJOTUUECKUE UCCIIeIOBAHUS, U3YUCHUE UMEIONICHCS MHPPACTPYKTYPHI,
cOOp JaHHBIX ISl UCCIIEOBAHUS CEHCMUYECKHUX IIIYMOB; 3) TONOJHUTEIbHBIN cOOp U
aHaJu3 KOMIUIEKCA JAHHBIX IO YYacTKYy — PE€3YyJbTaTOB MHKEHEPHO-TE€OJIOrMYECKUX
UCCJIeI0BAHUM, U3yUeHHS MH(DPACTPYKTYPHI, JAHHBIX 10 CEHCMUYECKUM IIyMaM U JIp.;
4) oTOOp W YTBEpPXKIEHUE OJHOTO M3 HECKOJIBKMX aJbTEPHATUBHBIX YYACTKOB C
OmpeeICHUEM KOH(pUTYpaIlMu 3JIEMEHTOB CEUCMHUYECKOW TpYyMIMbl; 5) MPOBEACHUE
NOJIEBBIX pa0OT Ha BBIOPAHHOM Yy4YacTKe - pa30MBKa CEHCMHUYECKOW TpyNIbl Ha
MECTHOCTH, OIpeAeNieHNe KOOpPAMHAT DJJEMEHTOB Tpynmbl, OypeHue mpu
HEOOXOJMMOCTH Pa3BEJOYHBIX U THAPOTEOJIOTUYECKUX CKBAXHUH IS M3y4yeHUs Ha
INIyOMHY re0JIOTHYECKOr0 CTPOEHUSl YYacTKa, YTOUHEHHS JIMTOJIOTHYECKOrO pa3pesa,
TUIPOreOJIOTUYECKOT0 PEKUMa U TMOJTYYEHHUS JPYTHX HEOOXOIUMBIX JaHHBIX; 6)
pa3paboTKa NpOeKTa CTaHIIUU.

HanbHeilmme paboThl NMPEJACTABISIM COOCTBEHHO COOPYXKEHUE CeHMCMHUYECKON
IPYIIbl U BKJIIOYAIM: a) dTall CTPOMUTENIbCTBA CEHCMUYECKON CTaHIMHM — OypeHue
CKBaXKUH JUJI1 YCTAHOBKH CEHCMOMETPOB, MOJABEAEHUE YJIEKTPOIHEPTUH, JIUHAN CBSA3U
151 IPyrux KOMMYHHUKAIIWH, COOpYKEHHUE 3IaHUH, 00ecreynBaroux
KUZHEJEATEIbHOCTh CEMCMUYECKOW Tpynmbl; ©0) 3Talm YCTAHOBKM M HACTPOUKHU
000py10BaHUs1, TPOOHOI0 MyCKa CECMUYECKOM I'PyNIbl; B) 3Tall CAA4YM CTAHLHUU B

AKCIUTyaTaINIo; T) CEPTUDUKAITUIO CTAHIINNA MEXIYHAPOTHON KOMUCCUEH.
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Takum ob6pasom, Ha Tepputopun PecmyOnmku Kazaxcran Obiia cosjmaHa u
yCIEIHO (PYHKLIMOHUPYET CUCTEMA KOHTPOJISI 32 IPOBEJACHUEM SIIEPHBIX UCTIBITAHUI.
Cucrema BKIIFOYAET BOCCTAHOBJIEHHBIE, MOJIEPHU3UPOBAHHBIE U 3aHOBO IIOCTPOEHHBIE
B niepuoa 1994-2016rr. reopusznueckue CTaHIMKM, CUCTEMY KOMMYHUKALIUNA, a TaKkKe
co3ganubii B 1999 rony Llentp cbopa um 00paOOTKM CIEUATIbHOW CEeHCMHUYECKOM
unpopmaru (LICOCCH), pacnonoxeHHslii B . Anmarsl [135, 136]. YuacTku, rue
pa3MeIlIeHbl CTAaHIMU W ammaparypa, OTBEUalOT BCEM TPEOOBaHUSIM U KPHUTEPHUSM,
KOTOpble ObLTM mpenabsaBieHbl [logroroBurensHoit Komuccuedr npu TexHudeckom

Cexkperapuare Opranuzanuu no JAB3AN.

Ha pucynke 1.3 mpencraBieHa KapTa pacHoyIOKEHHUS] CEMCMUYECKUX CTAHIUN
ceru MU' HALl PK u HHUCHU MYC PK na Bceii tepputopun PecnyOnuku
Kazaxcran [137-140].

50 55 60 65 70 75 80 85

Pucynoxk 1.3 - Kapra PecniyGiukaHckoi ceTr ceicMOJIOrH4eCKOro MOHUTOPUHTA
teppuropuii Kazaxcrana: /- mpexxomnonnemmuvie cmanyuu cemu HAL] PK; 2 -
ceticmuyeckue epynnvl cemu HAL] PK; 3- mpexxomnounemnvie cmanyuu HHIJCHU;

4- epanuya pariona uccieoosanus «/{xicyneapusiy.
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1.5. Ocob0ennocTH KOH(pUTypamuu U 00PpaAdOTKH JAHHBIX CTAHIIUI

cetu HHIICHU MYC PK u UT'U HALL PK

IIpy Bcex CEUCMOJIOTMYECKUX HCCIENOBAaHUAX IIEPBOOYEPENHON 3a1adyei
SABIIETCS ONpENeNIeHue BPEMEHU BO3HUKHOBEHMS (f)) CEHCMHUYECKOro COOBITHSA,
KOOpAUHAT snuieHTpa (¢, A) U mIyOuHbl odara (/) 3eMJIETPSICEHU WM B3phIBA.
OueBHIHO, YTO OT HAJIEKHOCTH PE3yIbTaTOB MX OIPEACIICHUS B 3HAYUTEIHHOM
CTENEeHU OyIyT 3aBUCETh BCE MOCIEAYIONIME MOCTPOCHHUS W BBIBOJLI. B mpakTuke
OTIPEICIICHUS fp UCTIONB3YIOT 2 criocoba: 1- Mo pa3HOCTAM BCTyIUIeHUH P- 1 S-BOJIH ¢
MIOMOIIIBIO0 PETHOHATBLHOTO rojorpada; 2 - mo Metoay Bagaru, myTem mocTpoeHuUs B
IIOCKOCTU P 1 S-P 3aBUCUMOCTH MEXy BpEMEHAMH BCTyIUIeHUsI P BoiH U S - P Ha
pasinuHble cTaHuuu. KuHemaTrnueckre MeTObl ONPEAEIEHNUS TOJ0KEHUS STTUIEHTPA
U TIyOMHBI O4ara OCHOBAaHbI HAa HCIOJIb30BAHUU BPEMEH BCTYIUICHU WU BPEMEH
npobera ceicMUUECKUX BOJH. DTO rpadoaHaIuTUueCcKue MeTo bl MicukaBbl, H30XPOH,
3aceyueK, runepood, SMUIEeHTpaael U Apyrue. JMULCHTP 3eMIICTPSICCHUN HaXOsAT KaK
nepeceyeHrue JUHUM TUIepOos, OKpyKHOCTeH, xopa. Kaxnaplii U3 3THX CIOCOOOB
MMEET MPEUMYIIECTBA U HENOCTATKU. /[ onpeneneHus runoueHTpa CeMCMUIECKOTO
COOBITUSI BBIINIEOTMEUYCHHBIMU METOJaMU HEOOXOIUMBI JTaHHBIE KaK MHUHUMYM 3-X
CTaHIIMM, pacIOI0KEHHBIX B PA3JIMYHBIX a3UMYTax OT SMUIEHTPA.

Ceticmuueckue craniuu, Bxoasmue B cetb HHIICHM MUC PK, saBnsitorcs
TPEXKOMIIOHEHTHBIMH, T. €. KaXK/1asi CTAHIUSI PETUCTPUPYET ABUKEHHUE TPYHTA B TPEX
opToroHajabHbIX HanpasieHusx. B npakruke HHIICHU MYC PK s onpeneneHus
OCHOBHBIX TApaMeTPOB 04aroB (fy, @, A, /) WUCIONB3YIOTCS BBINICTIEPEUUCIICHHBIC
METONbl, (B HACTOSIIEe BpPEeMsS — 3TO MAIIMHHBIE METO/Ibl MHUHUMHU3AIMU BPEMEH
npoOera).

Oco6ennoctrio cetn UT'U HALL PK sBisieTcst To, 9TO0 OHA B OCHOBHOM COCTOHUT
U3 CEHCMUYECKUX TPy Pa3IuYHON KOH(MUTYpaAILMU, PACTIONOKEHHBIX TI0 TIEPUMETPY
Kazaxcrana. CelicMuuecKkue TpyINnbl HWCIONB3YIOT JAaTYUMKHA, YCTAHOBJICHHBIE B
CKBa)KMHAaX I10 OIMPEACICHHON T€OMETPHUUECKOM CXEME HA TEPPUTOPHUH, MAKCUMAJIbHbIE
pasMmepsl KOTOpPOM YacTto Ha3piBaloT amneprypou [141, 142]. Ha pucynke 1.4

npejcTaBieHa KOHpUrypamusi ceicMuyeckod rpynmnsl MakaHuu, cocrosinas u3 9
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3JIEMEHTOB. PaccTosiHue Mexay 3JIEeMEHTaMH CEMCMHYECKOW TPYNIbl 3aBUCHUT OT

cnenyromux daktopo [141, 142]: 1- gactora cursanga, KOTOpPbIH HEOOXOIUMO

YCWINTD; 2- 1IIyMa, KOTOPbI HE00X0uMO CHU3UTH [143]; 3- reosioruu yyacTka.
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Pucynok 1.4 - Kondurypanus ceiicmuueckoid rpynmsl MakaHuH.

CeilicMuuecKue

TpPYyIIIbI OTJIIMYar0TCA

HaJIyq4IminuMunu

YCJIOBUAMHA JJIA

perucrpannumn CECHCMHUUYECKUX CHUTHAJIOB CpCan BCCX Ka3aXCTAaHCKHUX CTaHHHﬁ,

XapaKTEePU3YOIINMUCS

HU3KUM YPOBHEM CEUCMHMYECKHMX 1IYyMOB B paniOHe

pacnonoxkenusi. Kak BugHO u3 pucyska 1.5, ceicMu4eckuii 1ryM Ha BCEX CTaHIUSAX

A0CTAaTOYHO HU30K, YPOBCHD CIICKTPAJIbHBIX KPUBBIX INIOTHOCTHU CEMCMHUYECKOIO myma

TATOTEET K HWKHEYPOBHEBOW MHpoOBOM Mozenu mmyma Ilerepcona [144]. Oto

obecrneunBaeT BBICOKYIO 3(PGEKTUBHOCTh CTAHIMK MO OOHAPYXEHUIO CUTHAJIOB OT

3EMJIETPSICEHUI U B3PBIBOB.
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PI/ICYHOK 1.5 - CHCKTpaJ'II)HBIC XaApPaKTCPUCTUKHU CEHCMHYECKOTO mryma

cericmuueckux rpymmn cetu UI' HALL PK.

bnaromaps TmiareabHOMY BBIOOPY IUIOIIAJOK C TOYKH 3PEHUS TE€OJOTHMU H
XapaKTepUCTUK  CEHCMUYECKOro  IIyMa, YJAuHOM  KOH(pUIypauuu TPy,
KOMILJIEKCUPOBAHUIO IIMPOKOIOJIOCHOM M KOPOTKONEPHOAHOW armaparypsl, BCE
CTaHLMU CUCTEMBI SBIIIFOTCS] BBICOKOUYBCTBUTEIIBHBIMU KaK K pErMOHAIIBHBIM, TaK U K
TenecericMuueckuM coObiTusiM [133, 134, 143-146]. DTO MO3BONSET YCHEIIHO
UCIIOJB30BATh CUCTEMY KaK B paMKax HALMOHAJIBHOIO, TaK W MEXAYHapOJHOIO
MOHMTOPHHTIA.

CeiicMuueckue TpyIIbl MMEIOT HECKOJIBKO BAKHEWIIUX MPEUMYILIECTB I10
CPAaBHEHUIO C TPEXKOMIIOHEHTHBIMU CTAHIMSIMU. JlaHHbBIE TpYMIBI MOTYT OBITh
UCIIOJIb30BaHbI JUIsl YBEIMUEHUSI OTHOIICHHS] CUTHAJI/IITYM, YTO OOJIEr4aeT BbIIEICHUE
curHasia Ha (oHe nomex. lIpu ycpenHeHMHM MO Tpynme CIy4alHbI MIymM Ha
UHAUBUAYAJIBHBIX JAaTYUKax 3HAYUTENIbHO TMOAABIETCS U3-3a JECTPYKTUBHOM
UHTep(EepeHIINM, a KOTEPEHTHBIE CEMCMUYECKHE BOJIHBI YCWIMBAIOTCS 3a CYET
KOHCTPYKTUBHOHM MHTEep(dEepeHInU. DTO MO3BOJSET MOIYYUTh 00Jiee TOUHbIE OLEHKU

BPEMEHU BCTYIUICHUS U IPUPOIBI CeCMUYECKuX (a3s.
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[‘pynmbl Takke MO3BOJIAIOT MOIYYUTh 0OJIee TOUHbIE OLICHKH a3uMyTa MPUX0/a
U OTHOCUTEIBHOM CKOPOCTHM CEHCMHYECKHX CHUTHAJlOB [0 CpPaBHEHUIO C 3-
KOMIIOHEHTHBIMU CTaHUMSAMH. IJTa HHQOpMAIUs IMOMOraeT YBEIUYUTh TOYHOCTh
CEHCMMYECKOM JIOKallMM MCTOYHUKOB curHanoB. Ha pucynke 1.6 mnpuBeneHa
celicMorpaMMma COOBITHS, 3apPETUCTPUPOBAHHOTO CeMcMUYecKol rpymnoid Makan4u, u
IPUMEP HAXOXKACHUS a3UMyTa Ha UCTOYHUK M KaXKYLIUECS CKOPOCTH CEMCMHUYECKHUX

BOJIH.
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Pucynok 1.6 - ITpumep 3anucu (ciieBa) U HAXOXKIEHUS a3UMyTa NPUX0Ja U

KaXylIeHcs CKOPOCTH (CIpaBa) CEMCMUYECKUX CUTHAJIOB MO rpynne MakaHuu.

1.6. IIpencraBurensHocTh cTannuid cetu HHIICHU MYC PK u
HUI'N HAL PK

OgHuM U3 BaKHEUMIIMX MOMEHTOB MPH H3YYEHUH CEUCMHUYECKOTO pEeKUMa
SIBJISIETCSL OLICHKA MPEICTaBUTEIbHOCTH 3EMJIETPSICEHHM, KOTOpasi OMpeNeNsaeTcsl Kak
MUHHUMaJIbHbII OPOTOBBIA YPOBEHb SHEPIeTUUECKOTO Kiacca (Kmin) Wiu MarHuTyabl
(Mmin), HaunHasi ¢ KOTOPOTO BCE 3eMJIETPSICEHUSI JAHHOTO palioHa PEeruCTPUPYIOTCS
06e3 mnpomycka. IlocTpoeHuwe KapThl SMIOUPUYECKUX TOJEH MpeACTaBUTEIBLHOU
pEerucTpaluy 3eMJIETPSICEHUH MPOBOAMTCS Pa3HBIMU CHIOCOOAMU: - CIOCOO aHaIu3a

JNaTbHOCTH PETUCTPALMM 3EMIIETPACEHUN CEHCMUYECKMMM CTaHLMSIMH; - CIOCO0
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aHanu3a rpaMKOB HAKOTUICHHS YHCJIa 3eMJICTPSICEHUI ¢ O4araMu pa3HbIX SHEPTHIA; -
pacyeTHbIi crocoO.

B nacrosmee Bpems cerb ceiicmuueckux cranuuiit HHIJCHUM MYC PK
o0ecreuynBaeT YpOBEHb MPEACTABUTEIbHOW PETrUCTPALMM  3E€MJIETPSICEHUN IS
sHepreTuueckux kiaccoB K>7.5 na Bceit Ttepputopun CeBepHoro Tsnp-Illans u
Oxwnoit xxynrapun, K> 6.0 - B ieHTpanbHOi yactu Xxpe6ToB 3amnmmiickuii u Kynrei
Anatay u K> 8.0 - Ha tepputopun roro-soctoka Kazaxcrana. J[ns Bceit Tepputopun
Kazaxcrana obecrieueHa nmpeictaBuTelIbHas perucrpaius semierpsicennii ¢ Kmin=8.6

(cm. puc. 1.7) [147].

Pucynok 1.7 - Cxema M30auHUN SHEPreTUYECKON IPEICTABUTEIBHOCTH

semeTpsiceHuit (Kuin) cersro HHIICHU MYC PK.

IIpr OTHENBHBIX TPEXKOMIIOHEHTHBIX CTAHLUAX JUISI IOCTPOEHUS MO
MPEICTAaBUTEIILHON PErucTpali HEOOXOAMMBIM YCIOBHUEM SIBISETCA HAJIWYHE Kak
MUHUMYM 3-X CTaHLUN I JOKATU3alUN CEMCMUYECKOTO COOBITHS, PACTIONOKEHHOTO
B Pa3JIMYHBIX a3UMYTAaxX OT AMHUIIEHTPA COOBITHUS.

[To ceiicMuueckoit Tpymme SMULEHTP MOXKET ObITh HAWIECH MO OHOW TpyIIIeE.
Taxoke Mo ogHOM IpymnIne MOTYT ObITh OLICHEHBl M 3HEPIeTUUYECKUE XapaKTEPUCTUKU
coowiTuii. B cBsa3u ¢ atum g cetu HALL PK mpu moctpoenun kapthl oOnacteit
IIPEICTABUTEIIBHOW PETrUCTpallMi MPUMEHSAETCS APYrou IOAXOZ, 4Ye€M Ui CETHU

TpexkomnoHeHTHbIX crtanuuii HHIICHMU MYC PK. [JocTtarodHO MOKPBITUS
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TEPPUTOPUU 00JIACTHIO MPEACTABUTEIBHOM PETUCTPAIIMU JaXKe OJHOM CEHCMUYECKON
rpynmnou, 4toObl coObITHE ObUIO OOHAPYKEHO, paclo3HaHo H 00paboTaHo.
Hannyummmu no naapHOCTH PETHCTPALIMU HA PETMOHABHBIX PACCTOSHUSX SIBIISFOTCS
ceiicmnyeckue rpyminsl ABKAR, KKAR n MKAR [148, 149].

Ha pucynke 1.8 mpencraBieHa kapra oOjacTedl MpeacTaBUTCIBHON
peructpaiuu  3emiierpsicennit ¢ K=8.5  celicMuueckumu  rpynmnamMa = U
TPEXKOMIIOHEHTHbIMU cTaHIusiMu. Kak BugHo, Bcsi Tepputopusi Kazaxcrana
MOJTHOCTBIO TIEPEKPBITA STUMU 00JaCTSIMU. MOXKHO C YBEPEHHOCTHIO TOBOPHUThH, UTO

coOBbITHS C dHepreTrueckuM kiaccom K > 8.5 He Oynyt npomymiens: [ 148, 149].

45° 50° 55° 60° 65° 70° 75° 80° 85° 90°

45° 500 55° 60 65  70° 75° 80" 85  90°
Pucynok 1.8 - Kapra obGnacreli mpeacTaBUTENbHOMN peructpaiuu 3emierpsicennii ¢ K

= 8,5 ceicmuueckumu crannusamu cetu UT'N HAL] PK.

Ha pucynke 1.9 mnokazaHa kapra MHUHHMMAaJbHBIX SHEPre€TUYECKUX KIACCOB
coObITH, 3apeructpupoBaHHbix cerbto WIWM  HILL PK, BkiatoueHHBIX B
MHTEpaKTUBHBIN KaTtanor cedcmuyeckux coobiTuit KNDC [150]. Bces tepputopus
Oplma pazoura Ha dnemeHTapHbIe stueku 20 x 20 KM U BeIOWpACS MUHUMATbHBIA
SHEPreTUYECKUI KJIacC CEMCMUYECKUX COOBITHI, MOMABIINX B 3Ty siueiiky. U3 pucyHnka

BUJIHO, YTO MArHATYJIHAas YyBCTBUTEIBHOCTh pPANHOHOB CEUCMHUYECKUX TIPYIII

32



Maxkanuu, Kaparay, AxOymak oueHb BbIcOKa. B paamyce okoino 555 km
PETUCTPUPYIOTCS 3EMIIETPSICEHHS C MAarHUTYA0M mpv > 2, a B paguyce 1300 kM ¢ mpv
> 3.5 [149]. B nacrosiiee Bpems Ha Bcelt Teppuropun Kazaxcrana cerbto UT'M HALL
PK 6e3 nportyCKoB perucTpupyroTcst ceicMuuecKue CoObITHS C MATHUTYAOW mpv > 3.5
U ¢ sHepreTudyeckuM kiaccom K > 8.5. [Ipu a3Tom 3HauuTenbHO 60see cnadble COObITHS

PETUCTPUPYIOTCS U JIOKAIM3YIOTCA BOJIM3M CEMCMUYECKUX TPYII, YTO M BHUJIHO Ha

pucyske 1.9.
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Pucynok 1.9 - Kapra MUHUMaIbHBIX SHEPTreTUUYECKUX KJIACCOB PETUCTPUPYEMBIX

3EMJIETPSACEHU M.

BoiBOaBI 110 MEPBOIl I1aBeE:

Teppuropust JxyHrapckoro Amnaray wW3ydallaCbh MHOTMMH BBIAAIOIIMMUCS
uccnenoBarensiMu Takue kak CpapuueBckas 3. A., Boiitosuu B. C., Kypatokos K. B.,
lammxmii B. B., Adornye H.A., Qunenko-Kucnunpina JI. K. U., HoBukos N.C.
bbln BBISICHEHBI OCHOBHBIE OCOOCHHOCTH TeOMOP(OJIOTHH U HOBEUIIEH TEKTOHUKH
YKa3aHHOTO PErvoHa, pa3pa0dOTaHbl U COCTABJIEHBI MECTHBIE CXEMbl cTpaTuUrpaduu
[IAJICOTEH-HEOTEHOBBIX M YETBEPTUYHBIX OTJIOKECHHUH, BBISIBJICHBI OCHOBHBIC OJTallbl

pa3BuTus penbeda u T. 1.
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IToHnMaHue MOBEAEHUSI AKTUBHBIX Pa3JIOMOB BHYTPU KOHTMHEHTAJIBHBIX HENP
ABJISIETCST  KIIFOUEBBIM  JUIT  d(PPEKTUBHOrO TMPOTHOZUPOBAHUS U CMATYEHUS
MOCJIEACTBUN 3emileTpsiceHni. HenaBHue uccienoBaHus yKa3bIBalOT HA CIIO)KHOCTh
3TOr0 TMOBEJEHHUS, OCOOEHHO B KOHTEKCTE BPEMEHHOHM M NPOCTPAHCTBEHHOU
KJIACTEpU3alUU 3E€MIIETPACEHUM, A TAKKE HEOXKUIAHHBIX CMEIIEHUH PpPa3JIOMOB.
['eonoruyeckue cTpykTypsl, Takue kak TsHb-11lanb, npeactaBisitor coO0l 00BEKTHI
V3y4YECHUs, KOTOPHIE MOMOTAIOT PACHIMPUTh HAIE MOHUMAHUE O TEKTOHHYECKHX
MPOLIECCAX U CEUCMUYECKON aKTUBHOCTH.

B Hacrosiiee Bpemsi CEHCMUYECKUA MOHUTOPUHT [[?)KyHrapuu U NpUIETaronuX
TeppUTOpUHU Mpou3BoautTcs mectbio craniusmu cetk HHIICHUW MUC PK u aByms
cranmusamu cetu HALL PK.

Brenennas B ctpoit ceiicmudeckas rpymnmna Makanuu (HALL PK) umeer auzkuit
YPOBEHb CECMUYECKUX MTOMEX, U MUCIIOJIb30BAaHNUE COBPEMEHHBIX METOJIOB 00pabOTKH
CEMCMUYECKUX JIaHHBIX TIO3BOJIMJIO YMEHBIIUTH YPOBEHb MPEACTABUTEIBLHOU

perucTpanuii ceicMuYeckrux coObITUI U3 palioHa Tepputopuu J>KyHrapuu.

34



IJTABA 2. METOAOJIOI'USA U METO/AbI UCCJIEJLOBAHUA

O0beKTOM HCCIeIOBAaHUA SIBISIOTCS aKTUBHBIE Pa3JIOMbl, UCTOpUYECKAsT U
COBpEMEHHasi CEHCMUYHOCTH J[)KyHrapuu.
IIpeaMer uccienoBaHus: yCIOBUSI BOSHUKHOBEHHUS U XaPaKTEPUCTUKH KPYITHBIX

KOHTUHEHTAJIBHBIX  3€MJIETPSICEHUA BOCTOYHOIrO TsHb-I1laHs, BBISBICHHBIX Ha

TeppuTopuu JLKyHrapum.

2.1. CocTaB/ieHre YHU(PUIUPOBAHHOIO KATAJIOTa 3eMJIeTPSICEHU i

B 3agauy HacTosiieit paboTsl Bxoaus1 coop uHGOpMaIUU KaK MOKHO 3a 0ojee
JUTMTENIBHBINA TIEPHOJ] C NPEBHEUIINX BPEMEH 0 MOCICTHUX JIET, TIOITOMY OBLIH
UCIIOJIb30BaHbl CaMbl€ PA3IMYHbIC MCTOYHUKH JaHHBIX U HE TOJIbKO 1o KazaxcTtany, HO
U 0 OKpY’Karolmum ero crpanam. Crenyer oTMeTuTh, 4To a0 1990 r. roga pacmaga
Coserckoro Coro3a, celicMHUYeCKHe HAONIOJEHUS, 00paboTKa JaHHBIX, CO3JIaHHUE
KaTaJioroB, MOCTPOCHUE KapT CEHCMUYECKOTO pailOHUPOBAHUS MMPOUCXOAMIO BO BCEX
pecnybnukax OsbiBiero CCCP  kOOpJUHUPOBAaHHO, MO CXOJIHBIM TMOJIXOJaM U
MeTroaukaMm. CyIIecTBOBAJIO TECHOE B3aUMOJICCTBHE YUCHBIX Pa3HbIX CTPaH B paMKax
ECCH (r. Mocksa, pykoogutens ECCH H. B. Konnopckas, 1962-1991rr), B pamkax
Cpenneasuarckoro llenTpa nmo nporno3y 3emiuerpsicenuit (r. Jymanoe, Tamxkukckuit
NHCTUTYT CEeHCMOCTOMKOTO CTPOUTENBbCTBA M CEUCMOJIOTHMH, PYKOBOJIUTEINb
Hermatymmaes C.X., 1969-1991rr.). DTO COTpYyOHHUYECTBO Kacajaoch, B TEPBYIO
odepellb, COCTaBJICHHUS  KAaTaJOrOB  3E€MIIETPSICEHUN  Pa3JIMYHOTO  yYPOBHS
OIEPAaTUBHOCTH. Pesynbratrom YCUIINH CECMOJIOTOB CCCP SIBUAJICS
«Crnenmmanu3npoBaHHbI KaTanor 3emiuerpsicennii CeBepHoii EBpazun ¢ qpeBHEUIINX
BpeMeH 110 1990 r.» [151], koTopslii OBLT UCITOIL30BAH MPU pacueTe KOMILJIEKTa KapT
palioHHpOBaHUs cecMHuUecKol onacHOCTH Tepputopuu Poccun [152]. Tlocie 1990 r.
HaJaKeHHasi COBMECTHas paboTa celicMOJIOroB pa3HbIX crpaH ObiBiiero Coro3a Oblia
HapymieHa. Ilpekpatwin cBoe cymiectBoBanue ob6a Ilentpa - ECCH wu
Cpenneasuarckuid. Pe3ko COKpaTWIOCh KOJIWMYECTBO PaOOTAIOUIUX CEHCMHYECKUX

craHiid B conpeaenbHbix ¢ Kazaxcranom crpanax LlenTpanbHOoi A3suun. bbuio
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IIpEepBaHO COCTaBIICHUE olepaTUBHBIX OrosutereHer Cpemneit Asum m Kaszaxcrana.
[Toutrn wucuesna cucrtema oOMeHa pgaHHbIMH. CyIIECTBOBaBIIME JO 3TOTO
YHU(DUITUPOBAHHBIC TOAXOJbI M METOAWKU Mpereprienu u3meHenus. [locnencrBus
ATUX HEraTUBHBIX U3MEHEHUN HE MPEOJOJEHBI U 10 cuX nop. CTajio OYEBUAHBIM, UYTO
OJHOPOJHOCTh KAaTajJOroB JUIsI BCEM TEPPUTOPUM HApYIIEHA, BOCCTAHOBJIEHUE
cericMosiornueckux 0a3 1aHHbIX 3a nepuoj ¢ 1991 r. crano npoOaemMoil.

[lepBbIM 11aroM Ha MYyTH COBPEMEHHOI'0 COOpa JAHHBIX MO 3E€MJICTPSCECHUSIM
HentpanpHoit A3um siBuiuch padotel mo mpoekty MHTI[ CASRI [153]. IIpoekt
BoInoHsICA B 2006—2009 rr. ¢ yyactueMm crpan LlentpansHoit A3uu Keipreizctana,
Kazaxcrana, Y30ekucrana u TamkukucTana. 3agadya COCTaBICHUS KaTajgora Kacajaach
TOJIBKO CHJIbHBIX 3€MIIETPSICEHUH C MarHuTyaou Ooisiee 4.5 W BBINONHAJACH TPHU
koopauHanuu LlerTpa nannsix I HALL PK. Kartanor 6su1 cocTaBiieH Mo cOOBITHSIM
1o 2005 r.

Bropeim marom Obutn pabotel B 2009—2014 rr. mo npoekTy co3iaHusl MOJAEN
semnetpsicenuit [lenrpanbaoit Azun (EMCA), KoTOpbIii, B CBOIO OuYepellb, SIBISIICS
COCTaBHOM uyacThlo riobanbHOro mnpoekta GEM — «['noGanbHas Mojenb
3eMIIeTpsiCeHUI». DTa paboTa KoopauHupoBaiack LlenTpom uzyuenus 3emnu (GFZ)
[Torcaam, 'epmanus. Uccnenyemast TeppuTopust Obliia paciIMpeHa MO CPaBHEHUIO C
npoektoM CASRI 3a cuer TypkMmenucrana, karajor BkJItodan gaHHeie mo 2009 r.,
HUOKHEH MarHuTyqou 3emieTpscenuit Obuta M=3.5. Ero mOCTOMHCTBOM SIBIISIETCS
IIPEJICTABJICHUE JaHHBIX HE TOJBKO IO TPAAULMOHHO CEUCMUYECKH aKTUBHOU
tepputopun Kazaxcrana, HO M MO APYTMM PErHMOHAM, [0 IOCJEIHEr0 BPEMEHU
CUMTABIIMMUCS aceiCMUYHBIMU. Bce MarHuTybl ObLIIM MPUBEACHBI K OTHON OMIOPHOM
pPAaCYETHOM MArHUTYJI€, CKOPPEIUPOBAHHOU C CAMOW MHPUOPUTETHOW B IOCIETHUE
roJibl MOMCHTHON Maruutypoii Mw [154].

PaccmoTtpensl pasianyHble TOPOroBble 3HAYEHHUST MarHATybl karaiora EMCA
JUISl pa3HbIX MIepruoAoB BpemeHu: i nepuojaa 1900—1917 rr. moporosast MarnuTyjia
coctaBisier Ms=7.5 nns Bcedt Tepputopuu llenTtpanbHoi A3uu u Ms=6.5 nus
HETJTyOOKMX 3E€MIICTPSICEHUH B CTAaOMJIBHBIX KOHTHHEHTAJIBHBIX pETHOHAX; JUIs

nepuoaa 1918-1959 rr. moporosas BenuurHa coctaBiaseT Ms=6.25; mis 1960-2009 rr.
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noporosasi BeJnuuHa cocraBisier Ms=5.5 (cMm. puc. 2.1). YuutsiBas pe3yJibTaThl
HOJIHOTHI, cooTHolleHue ['yreHOepra—Puxrepa Xapakrepusyercs 3HaYeHHEM b,
paBubIM 0.805. Ha pucynke 2.2 npuBeeHa KapTa SMULEHTPOB 3eMIIETPsCEHU ¢ M>5,
pomemmux B katajior EMCA.

B 2018 romy craproBan mpoekt MHTIL[ «CASHA-BU» [155], npu yuyactun
cericmonorndeckux HeHTpoB Kazaxcrana, Keipreiscrana u Tamkukucrana COBMECTHO
c JluBepmopckoii HanmoHanbHON sabopaTopueil um. Jloypenca m MwuuuraHckoro
rocygapcrBeHHoro ynusepcutera CIIA. [lenpto coxpaHeHUs B 3JIEKTPOHHOM BHJIE
uMeronuxcsi B apxuBax TpEx crpan (Kazaxcran, Ksipreizcran, Tamxukucrtan)
CeIICMHYECKHUX CTaHIIMOHHBIX OIOJIETEHEH, co3JaHue eIUHOr0, YHU(PHUIIMPOBAHHOTO
o napamMerpam ceiicmuueckoro Gromterens LlentpanbHoit Azun. CopMupoBaHHBIN
Ha OTUX JAHHBIX HOBBIM €IUHBIM CEMCMHMYECKMM  Kartajor, a TakkKe
IPOAHAIN3UPOBAHHBIE PETMOHAJIBHBIE 3alMCH CUJIBHBIX ABM)KEHHUH M 0a3a JaHHBIX
aKTUBHBIX pa3ioMoB LleHTpanbHOl A3un OynyT MCHOJB30BaHBI JIsl BEPOSITHOCTHOM
OLIEHKM CEHCMHMYECKON OIACHOCTH TEPPUTOpPUU CTpaH pernoHa. Ha pucynke 2.3

IIpUBEACHA KapTa JMNHULEHTPOB 3eMIIeTpsceHMd ¢ MWw=>4, Bowmeamux B KaTajor

CASHA-BU [155].
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Pucynok 2.1 - Ananus nonHots! (kpacHas auHus) katanora EMCA mo marautyze

MLH [154].

37



50° 55° 60° 65°

55°

50°

45°

70°

75°

80° 85° 90°

d1102 ()3

55°

50°

NS
45K
40° % e 40°
e
35° 35°
50° 55° 60° 65° 80° 85° 90°
1- 5<M<6),;2—-(6.1<M<7);3-T.1<M
Pucynoxk 2.2 - Kapra snuiieHTpoB 3emierpsicennit [{entpansnoit Azum ¢ M >5 (¢
ucropuieckux BpemeH mo 2009 ron).
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Pucynoxk 2.3 - Kapra snunieHTpoB 3emiierpsicenuii Llentpanbaoit Azun ¢ M >4

(c ucropuyeckux Bpemen 1o 2017 rop).
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2.2. AHAJIM3 KATAJI0Tra 3eMJIeTPSICeHU 111 paiiona /[xKynrapumn

NHCTpyMEHTAIBHAA DPErUCTpalusl 3€MIIETPACEHUN Teppuropun JlKyHrapuu
oepet cBoe Hauano ¢ 1940 romos. 1o Mepe yBenuueHus konuuecTBa ctadiui (1980—
2000 rr.) MeHsICS YPOBEHB MPEACTaBUTEIBLHON PETUCTPAIlUU CEUCMUUECKUX COOBITUH.
Oco0eHHO Pe3Koe YBEIIMYECHUE KOJIUYECTBA CEHCMUUECKUX COOBITHI U YMEHBIIICHHE
YpOBHS MUHUMaJIbHOU Maruutyn Habmonaercsa ¢ 2002 roga (cMm. puc. 2.4 u 2.5) - 310
CBSI3aHO C CO3/IJaHHEM CIIENUAIBHOM ceTu cericMuueckoro monutopunra UI'M HALL PK

U Ha4daJIOM CO3JddHHA PCTUOHAJIBHOTO CEMCMOJIOrNYeCKOro OroJIJIeTeHsI B ]_[eHTpC

nanabix I' HALL PK.
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PucyHnok 2.4 — I'paduk moHOTHI KaTajiora 3emieTpsaceHuit teppuropuu xyHrapuu.
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Pucynok 2.5 - I'paduk noBTOpsieMOCTH 3eMJIETpsICEHUI TeppuTopun JKyHTapuu ¢

1940 1o 2001 (cneBa) u ¢ 2002 o 2022 (cmpaga).

B karamore CASHA-BU nns Bceit xynrapun Ha 1940-2001 u 20022022

roasl umerorcs 3309 u 33493 3emiieTpsiceHUsS COOTBETCTBEHHO, a IPEICTaBUTEIbHbBIN
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sHepreTudeckuii kmacc 8§ u 6 (cm. puc. 2.6). Ha pucynke 2.8 mpuBenena kapra
AKTHBHBIX Pa3JIOMOB M SIHUIIEHTPOB 3eMIIETpsiICEHU ¢ M> 4 mo JaHHBIM Karajiora
EMCA (c apeBueiimux BpeMeH no 2009 rox) paiiona J[KyHrapuu, HITPUXOBKOH
BBIJICJICH paiioH B mipeAenax S0 KM 30HbI, BIOJIb IIaBHOTO J[>KyHIrapCcKoro pasioma Jjist
KOTOPOM MPOBE/ICH JeTalbHbIN aHan3 ceiicMuyHocTy 1o katajsory CASHA-BU (cwm.

puc. 2.7).

78 79

PucyHok 2.6 — KapTa snuieHTpoB 3eMIeTpsceHH ¢ Mw> 4 1 aKTUBHBIX pa3JIOMOB

JxyHrapumu.
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Pucynoxk 2.7 - Kapra snutieHTpoB 3emieTrpsicenuit ¢ Mw> 5 (1940-2022rr.) paiiona
1aBHOTO J[>)KyHrapckoro pasioma.
CamMoe cwIbHOE 3EMJICTPSCEHHUE B BBIJICJICHHOM palioHe — 3TO JlencuHckoe

3emiieTpsicenne (¢ Mw >7.5), slIMLEHTP KOTOPOTO CBA3aH C OJTHOMMEHHBIM aKTUBHBIM
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pazioMoM. OmnucaHue 3TOr0 3EMJIETPSICEHHs] MPUBOAUTCA B YETBEPTOM IJIaBe
HacToAIIEH PabOTHI.

B karanore CASHA-BU pus paliona miaBHOro JIKyHrapckoro pasioma
uMmerores 12282 3emuierpsicennit, 179 u3 Hux nonanarot B nepuon 1950-2001rr., roe
yTOJI HAaKJIOHA TpaduKa MOBTOPSAEMOCTH 10 IHEPreTUIECKOMY KJIAaCCy UMEET 3HaYCHUE
-0.41, ocraneubie 12103 3emnerpsacenns npousonun B narepsase 2002-2022 rr., roe

yroJ1 HakJioHa umeet 3Hauenue -0.44 (cm. puc 2.8, 2.9).
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Pucynoxk 2.8 - I'paduk monHOTH Karanora 3emiuetrpsicenniit CASHA-BU nis paitona

[IaBHOTO J[’KyHTrapcKoro pasjioma.
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Pucynok 2.9 - I'paduk noBTOpsIeMOCTH 3€MIIETPSACEHUI palloHa rJIaBHOTO
Jlxynrapcekoro paznoma ¢ 1950 o 2001rr. (cieBa) u ¢ 2002 mo 2022rr. (crpasa).
[Ipoii3BeneHa cermMeHTanus paloHa MNMAaBHOro J»KyHrapckoro pasioma Ha
gyetbipe ydactka A, B, C, D (cm. puc. 2.10), ais Kaxxaoro u3 KOTOPBIX IMOCTPOCHBI
rpaduKy MOBTOPSIEMOCTH AJIsl IBYX MEPHOJ0B BpeMeHU. KonnuecTBo 3emiieTpsiceHuit
U [apameTphl rpauKoB MOBTOPSIEMOCTH JIJIsl KaXKIOTO CErMEHTA I10 MIEPHOTy BPEMEHH

npuBeneHbl Ha pucyHke 2.11. Crenyer oTMETUTh, UTO B cerMeHTe D mpoucxonuniu
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CaMbIC CHUJIBHBIC 3CMIICTPACCHUA, 1 KOJIMYCCTBO SCMJ'ICTpﬂCCHI/Iﬁ B HCM 6OJII>H_IG, 4YCM B

OCTaJIBHBIX. DTO CBUIACTCIIbCBYCT O TOM, YTO B HACTOALICC BPCMA ,Z[aHHBIﬁ CCIMCHT

JIKyHTapCKOTO pa3jioMa HaXOAUTCS B aKTUBHOM a3e.

03. banxaw

Pucynok 2.10 - Kapra snuueHtpoB

paifoHa r1aBHOTO J[>KyHrapckoro pasioma.
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Pucynoxk 2.11 - I'paduk moBTOpSEMOCTH 3€MJIETPICEHHUI pailoHa IJIaBHOTO

Jlxxynrapckoro pazioma. Cermentst A, B, C, D 3a 2002-2022rr.
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2.3. OnpenesieHue MeXxaHM3Ma 04aroB 3emJieTpsceHuii Jxkynrapumn

Mexanu3mbl oudaroB ((hokalbHBIE MEXaHHM3MBbI) OMPENESIOTCS Ha OCHOBE
MOJENMPOBAHUsS O4ara B paMKax Teopuu auciokauuid. [Io gaHHBIM 0 HampaBIEHUAX
CMEIIeHUN (3HaKax) B TMEpPBbIX BCTYIUICHUSX MPOAOJBHBIX BOJH IO METOJUKE
Beenenckoii A. B. [156].

B KazaxcTane maccoBoe onpeeaeHue MeXaHu3MoB oyaroB Hayato ¢ 1969 r. K
HACTOSIIIIEMY BpPEMEHHM HAKOIUIEHbI JaHHblE O (OKAJIbHBIX MEXaHU3Max I
3eMJIETPSICEHUI IIMPOKOI0 IMANAa30Ha SHEPruu (OT 6-Tr0 3HEPreTUUYECKOro Kiacca Ja0
Mw=7.3). JlaHHblE CHUCTEMaTU3UPYIOTCS ISl KaTaJllOroB MapaMeTpOB MEXaHHU3MOB
o4aroB, MOyOJUKYIOTCA, Hampumep, B JABYXTOMHHUKE [157] u exeroaHukax
«3emunerpscenus B CCCP» u «3emnerpsicenust CeBepHoit EBpazun». o 2000 r. Bce
ompeJeseHusl MPOBOJMIACh, BpyuHyto Ha cetke Bynwda [157]. ITocme 2000 r.
MOCTPOCHUS BEyTCs MaIIMHHBIM criocooom. Tak, Hanmpumep, B HHIICHU s atux
HeJIel UCIONIb3yeTCA MTporpaMma OIpeAeeHus MexaHnu3MoB ouara Macaku Hakamypa
[158]. Pe3ynbrarhl aHaanM3a HAKOIJICHHOTO 00beMa JIaHHBIX 110 MEXaHH3MaM 04aroB
Tepputopuu Kazaxcrana npeactasieHsl B psje myonukanuii [159-161]. YcranosneHo,
YTO MO CJIa0bIM 3EMJIETPACEHHSIM HaOJMI0aeTcsd 3HAYMUTENbHbII pa3Opoc B
ONnpelesieMbIX MapaMeTrpax (OKaJIbHBIX MEXaHU3MOB. TOJBKO  HMCHOJIB3YS
IPEICTABUTEIbHYIO CTAaTHCTUKY MEXAaHM3MOB CIA0BIX 3EMIIETPSICEHUM MOMXKHO
NOJIYYUTh JOCTOBEPHYIO KapTHUHY TOJISI PETHOHAIBHBIX HanpsikeHuil. Ty ke KapTUHy
JAI0T HEMHOTOYMCIICHHBIE, HO HauOoJiee CHJIbHBIE 3EMIICTPSCEHHSI, IOCKOJIbKY
MMEHHO UX O4Yaru CBSI3aHbl C PpETrMOHAJbHBIMU pa3joMaMd, HMX MOATOTOBKa
IPOUCXOJUT MOJ JCHCTBUEM PETMOHAIBHBIX HANPSKEHUW, KOTOpbIE CHUMAKOTCS B
Ipoliecce pas3pbiBa B O4are U MOTYT OBITh PEKOHCTPYUPOBAHBI MPH MOCTPOCHUU
MeXaHU3Ma oyara.

CyliecTBylOT Jpyru€ TMOJAXOAbl K ONPEACICHUIO XapaKTEPUCTHK IO
HanpspDKeHU ceiicMuyeckuMu Metofgamu. OHU pa3paboTaHbl MOCHE€ BHEIPEHUS B
MPAKTUKY HAOMIOMCHUN IUGPOBBIX IIMPOKOMOJOCHBIX CEMCMHUYECKUX CTaHIUNA |
CO3/1aHUA TTI00ATBHBIX CEHCMUYECKHNX ceTed. VX mpuMeHeHrne OCHOBaHO Ha aHAJM3e
JUIMHHOIIEPUOJHBIX CEeCMHUYECKUX KoieOaHuil. C NMOMOIIBI0 MHBEPCHH BOJHOBBIX
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(GopM paccUMTHIBAIOTCS KOMIIOHEHTHI TE€H30pa MOMEHTA, OIpPEAEJICHHbIE METOJ0M
nentpouga (CMT) [102]. B TapBapackoM yHHUBEpCUTETE IO MPOEKTy «TeH3op
MOMEHTa LIEHTPOuAa» Mo AaHHBIM Oosee yeM 100 mudpoBhIX CTaHIUH TII0OATBEHON
CEHCMHYECKON CETH OMPENeNSIIOTCS M IMyOJIMKYeTCSl KaTajlor MapaMeTpoB TEH30pa
moMmeHnTa nentpouna (CMT) mis Bcex 3emuierpsicenuit mupa ¢ M>4.5. Karanor c

1976r. nocrynen Ha web-caiite www.globalcmt.org. Kpome Toro, pemenus CMT B

ONEPATHBHOM PEXUME PACCHUIAOTCA B JJICKTPOHHOM BHJE IOJb30BATEIISIM, B TOM
yucne, B Llentp manupix MI'MM HALL PK. B pemenuun CMT nomoJHUTENbHO K
MEXaHU3My oOd4ara IPUBOAUTCA  CKALIPHBIA  CEMCMHYECKHMM  MOMEHT U
COOTBETCTBYIOIIasi MOMEHTHass MarHutyjaa. Ilockonmeky mnpu pemennn CMT
UCIIONB3YETCS JUIMHHONEPUOAHAS COCTABIISIONIAs CEHCMUYECKUX BOJH, MOYKHO
CUMTaTh, YTO JAHHBIE O MEXaHM3ME OTHOCATCA K IJIaBHOW (pase pa3pbiBa B ouarax
CUWJIBHBIX 3EMIIETPSACEHMH U HecyT HH(OpManuio 00 OOIMX XapaKTepUCTUKAX
HaIpsDKEHHOTO  COCTOSIHUSL  cpeAbl. Ha pucynke 2.12 mnpuBeneHbl pelieHUs
MEXaHM3MOB 04YaroB 3€MJIETPSCEHUN MO TEH30PY LIEHTPOUIA CEUCMUYECKOTO MOMEHTA
Jlxynrapo-Cesepo-Tsub-11lanckoro pernona mo ganasM katanora GCMT.

Cnenyer otmetuth, uto B Karamore GCMT OTCyTCTBYIOT [aHHBIE
3emyieTpsaceHuil J>KyHrapckoro pasjioma ¢ oyaramMu Ha teppuropun Kazaxcrana. B
BOCTOUHOM uyactu JDKyHTapckoro pasiaoma mpeoOiagaer ONMM3ropu30HTAIBHOE
pacTshKeHue- CyOMepuaNOHaIbHOE C)KaThe, TUII TIOJIBHXKEK B30pOC, B3OPOCO-CIBHT.

Ha pucynke 2.13 npuBeaeHa kapta cTepeorpaMm pelieHuid MEXaHU3MOB 04aroB
3emyerpsceHuil mo aaHHbiM cranuuii cetu HHIICHU MUC PK u UT'U HALL PK.
Pacu€tel 1mpoBenensl ¢ npuMeHeHuem nporpammbel  Macaku — Hakamypa.
3eMIIETPACEHHUS], OYaru KOTOPBIX MpUypoueHbl k KazaxcTaHCKOMY CErMEHTY TJIaBHOTO
JIKyHrapckoro pasjioma, B pailoHE€ 03. AJIaKkoJib UMEIOT CIBUIOBBIA XapakTep
NOABMKEK MO O0EMM HOJAJIbHBIM IIIOCKOCTSAM. OCH HaNpsKeHWM CokaTus |
pacTsHKEHUsT ONM3rOPU30HTAIBHBI ¢ OMM3MEPUANOHATLHON OpUEHTAIlMEH CXKATUS U
OMM3MUPOTHON — pacTsokeHus. [logaBistoniee OONIBITUMHCTBO 3eMIICTPSICCHUI HMEIOT
OJHY W3 IUIOCKOCTEH CEBEPO-3alaJHOTIO IPOCTUPAHUSA, IO KOTOPOHM IPOUCXOIMII

CIBUT, THOO CIBHT ¢ HEOONIBIION COPOCOBOI KOMITOHCHTOM.
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Pucynok 2.12 — Kapra mexannu3mMoB o4aroB 3emiieTpsicenuit J>xynrapo-CeBepo-
Taup-1llansckoro perviona no ganaeiM GCMT [102]. (kpacnas aunus — enasuoti

JDicyneapckuu paznom).
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Pucynok 2.13 — Kapra MexaHu3MOB 04aroB 3eMjeTpsiceHui JKyHrapuu 1o JaHHbIM

karajora HHIICHU MYC PK u UT'U HALL PK (kpacras nunust — enaemwiii

Hocyneapckuu pasnom).
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2.4. O0padoTka cHUMKOB /I33 u cO0op TaHHBIX HA MecTax
JlaHHBIE  JTUCTAHIITMOHHOTO  30HAMPOBAHUS OOBEIWHECHBI C  IOJICBBIMHU
u3MepeHusiMi. Ha KapThl OTKPBITBIX HCTOYHHKOB, pa3MmemnieHHble Ha Google Earth

(https://earth.google.com/) u Bing (https://ge-map-overlays.appspot.com/bing-maps),

a TaKkke KOMMEpUYECKHEe ONTHYECKUE CITyTHUKOBbIE JaHHbIe Pléiades OblM HaHeceHbI
pazioMbl W U3MEpPEHbl CMeIlleHus TMoBepxHocTu. IIpoananusupoBan penbed
mectHOCTH ¢ nomombio [IMP High Mountain Asia (HMA) c paspeuienuem 8 M,
npenocTaBieHHoN HanmoHalbHBIM yIIPaBIEHUEM IO a3pPOHABTUKE M MCCIIEIOBAHUIO
kocmudeckoro mpoctpancTBa (NASA) [162], koropas oXBaTbIBaeT 4YacTh
UCClenyeMol 001acTH K 3anaay oT 10AroThl 81,8° U K 1ory oT upoThl 46° U BIIEpBbIE
Oblla HKCHOJIb30BaHA JJII  MCCIEAOBAHMUS MMOBEPXHOCTHBIX Pa3phlBOB  BJIOJIb
Jlencunckoro pasnmoma. Ilomyuen LIMP wmerpoBoro paspemieHuss Ha OCHOBE
CIyTHUKOBBIX CHUMKOB Stereo Pléiades Bnonb JKyHrapckoro pasioMa U U3rOTOBJIECH
IOMP ¢ genumeTpoBBIM pa3pelieHHeM KIIYEBBIX YUYacTKOB IO (oTorpadusim,
CHCJIaHHBIM B TIOJEBBIX YCIOBUSX OECHUJIOTHBIMHU JIETATEIbHBIMM armnapaTaMu
(BILJIA).

[IaTHagUATh KOMIUIEKTOB OM-CTEPEO ONTHYECKUX M300pakeHuid Pléiades Opuin
npuoOpeTeHsl KojuteramMu U3 ynusepcurera Oxcdopa 3a mait 2016 roaa, uronb 2016
rona u uoHb 2019 roga. ITH CyTHUKOBBIE CHUMKHM OXBarbiBatoT Oosiee 1350 km? ¢
nuHO# 270 kM oT 46.1°N 1o 44.4°N u mipuHoi ~ 5 kM 1o BceMy Jl)KyHrapckomy
pazinomMy. Kaxaplii KOMIIJIEKT UMEET apy CHUMKOB U3 JIBYX pPa3HbIX acleKTOB, U 00a
colepkKaT NaHXpOMaTUYeCKWid KaHai ¢ paspemweHueM 0.5 M u  4eTspe
MYJIbTUCIIEKTPAJIbHBIX KaHalla C pa3penieHueM 2 M (KpacHbI, 3€JeHbId, CUHUM,
ommwkHuN  uHdpakpacHeiii). [loctpoen IIMP  BwicOkOro  paspeimieHuss U
OopTOTpaHcPopMUpOBaHHBIE N300paxkeHus ¢ noMouibio Leica Photogrammetry Suite,
BCTPOECHHOIr0 B MporpammHoe obecniedyeHue Erdas Imagine, BBINOJHUB CIEAYIONIYIO
nporeaypy [163, 164, 33]. Bo-mepBbiX, OECATKH CBSA3YIONUX TOUYCK OBLIM
UACHTU(PULIMPOBAHBI KAaK BPY4YHYI0, TaK M aBTOMATUYECKM Ha MapHBIX
NAaHXPOMAaTUYECKUX HM300paXKEHUSX, YTOObl pa3peliuTh B3aUMOCBS3b MEXKIY
KOOpAMHATaMU M300pakeHUsI U KOOpAMHATaMU 3eMiu. Bo-BTOpBIX, Uid JABYX
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U300paKeHU OBIIO peaTn30BaHO MO MHUKCEIBHOE COMOCTaBieHue. B-Tperbux, mis
U3BJICUCHUS 00JIAaKOB TOYEK HMCIOJIb30BaH MHCTpYMeHT Enhanced Automatic Terrain
Extraction ¢ 3D mojoxeHUsIMH TOYEK, OMPEICICHHBIMA HA MPEABIIYININX Iarax. B-
YETBEPTHIX, MOJYUUBIIHECS 00JaKka TOUYEK ObUIM HAHECEHBI Ha CETKY ¢ Imarom 1 m.
Haxkonen, manxpomartudeckue wuzobpaxkenus u [IMP Obuin ucmonab30BaHbl s
MIOJIYYCHHUST MYJIbTUCIIEKTPATBHBIX HM300pakKeHHH, KOTOphIe ObUIM WCIOJIb30BAaHBI B
KapTorpagupoBaHUU.

[ToneBnie ucciaeaOBaHMs MPOBOIUIUCH B MEPUOM C HIOJS MO ceHTs0ph 2015,
2016 u 2019 rr. Ha OTAENBHBIX y4YacTKaxX BAOJb JKyHrapckoro pasznoma. [lomyuenst
aspodorocHuMKH Manoi BbicoThl (90-100M), cnemanHble HUGPOBOH KaMepoH,
IpUKpeIICHHON K KBagpokonTepy DJI Phantom - 4. J{ns koppensiiun GoTOImIaHOB U
MacimTabupoBaHus B Tmpolecce (oTorpaMMeTpuu ObUIM YCTAHOBIIEHBI HAa3eMHbIE
KOHTPOJIbHBIE MapKephbl, MECTOIMOJIOXKEHUS KOTOPhIX M3MEPEHbl C MOMOIIBIO
muddepenumanbaoro GPS (dGPS). Co3panbl oprodoTomiaHel ¢ pa3peiieHueM
~10cm, ucnone3ys meron gororpammerpun SfM (Structure from Motion) ¢ momoristo
nporpamMmuoro odecrneueHust Agisoft Photoscan Pro [165]. ITonyuuBiimecs obaka

TO4YEK ObLIIM HAHECEHBI Ha CeTKY ¢ marom 10 cm ans co3nanus pactpoBbix [IMP.

2.5. U3mepeHue cMelleHHsI

['opu30oHTaNIbHBIC U BEPTUKAJIbHBIC CMEIICHUS M3MEPSUIMCh IO CHUMKaMm Bing
Map, Google Earth u Pl¢iades ¢ ucnonb3oBanuem nporpammuoro odecneuenus QGIS.
N3mepsuich TOPU3OHTAIBHBIE CMEIICHUS JOJIMH BOJOTOKOB W aKTUBHBIX PYCEll.
Pazpemienne uM300pakeHHl  HEJOCTATOYHO I  TOrO, 4YTOOBI  MPOBOJHUTH
aBTOMaTH4YeCKue wu3MepeHus [166, 167] mo oSToi npHYUHE CMEUICHUS pycel
U3MEPSUTUCh BPYUHYI0. MBI ClIe0BaId METOIAM U TPEANOI0KEHUSIM, OTTUCAHHBIM B
pabote [168], ¢ npeAnoYTUTEIbHBIMU, MAKCUMAIbHO ¥ MUHUMAJILHO JOMYCTUMBIMHU
OOKOBBIMH CMEIIECHUSIMHU, ONIPEACIICHHBIMUA HA OCHOBE PACCTOSIHHM MOMEpPEK pasjiomMa
MEX]y pPYCIOBBIMH TajbBeramu (camas HH3Kas OTMETKa B pycClie), BHCIIHUMHU H
BHYTPEHHUMH OpOBKaMH BOJOTOKOB (cM. puc. 2.14a). U3mepenus pa3aeisiinch Ha TPH

KaTeropuu MO KadeCTBY (BBICOKOE, CPEJIHEE M HU3KOE) Ha OCHOBE M3BUIIMCTOCTU U
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peskoctu pycen [116]. Kaxmoe u3amMepeHre BKIFOUECHO B HHAMBHIYAIbHYIO (QYHKIIUIO
BepossTHOCTH IioTHOcTH (PDF), oTOoOpaxkaemass B BUAE TpEYrojbHUKA C
dukcupoBaHHO# Mmiomaneo (cMm. puc. 2.14b), nns popMupoBaHUS KyMyJISTHBHOM
¢ynkun BeposiTHocTH pacnpenenenns cmenieHuss (COPD) wucmonb3yemas st
OTpesieNIeHUs] MUKOBBIX 3HAUYEHUN CMEIICHHH, KOTOpPhIE MOTYT OBITh Pe3yJIbTaTOM
oTaenbHBIX 3emiteTpsicennii [120, 168, 116, 42]. Bcero Bo BpeMs UcCIIeIOBaHMS ObLIO
n3MepeHo 260 narepaabHO CMELIEHHBIX pyces, BKIo4as 179 pycen BAOIb HOXKHOU
gactu JI)KyHrapckoro pasjioma, TIJi€ MOJBHXKKHM SIBJISETCS IPEUMYIIECTBEHHO
IPaBOCTOPOHHUMHU. BepTuKalibHble CMEIIEHUS NPUHUMAINCh PABHBIMU BBICOTE
ycrynoB (cm. puc. 2.14c). [Tonoxenue paznoma ompenelicsi Kak camasi KpyTasi TO4Ka

Ha MOBEPXHOCTH ycTyma (cM. puc. 2.14c¢) [25, 97, 98].

Cwmeluenue (m)

" (b)

MaKC, == o rrrmmesssssssssssssssssnsnnnn.
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BHELl.  BHyT.
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BHYT.
rpaHuua
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npegn. == g
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§E=npeqn.

CD =MuH.

MUH. """

0 BEPOATHOCTb

MecTomooxeHne
pa3iioma

BemecaJIL}me CMeEIICHHE

Pucynok 2.14 — 3mepenne cMeleHus 1o pa3jioMy.
(a) usmepenue 2opu30HMAIbLHO2O CMEWjeHUs Py cell 6000MOKO8, C UCNONb308AHUEM
CHYMHUKOBLIX CHUMKO8, (b) unniocmpayusi mozo, kaxk Kaxcooe usmepenue
omoopaxicaemcs 8 guoe mpey2oibHUKA 01 OeMOHCMPAYUU e20 yHKyuu

6epoOANMHoOCmMuU NJIOMHoOCmMu, (C) UsmepeHue 6epmuKalbH0oc0 CMEUEHUAL.
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[Tpodunu ycTynoB Ha KOHycaxX BBIHOCA M3MEPSUIUCH B MOJIEBBIX YCIOBUSAX C
nomomsio dGPS (GNSS npuemuuk Spectra SP60), win m3mepsuucs mo IIMP ¢
nomoiplo uHcTpymeHTta Terrain Profile Tool B mporpamme QGIS. Ilpumensinacek
JTWHEWHAsT perpeccus Mo METOAY HaMMEHBIINX KBaJpaTOB /IS OIEHKU YIJia HaKjoHa
MOBEpXHOCTH KOHyca BBIHOCAa, a Takke Meron Monre-Kapno pans yudera
HEONPEJIEICHHOCTH, CBSI3aHHBIE € 00pabOTKON W300pakeHUs M CYyOBEKTHBHBIM
BBIOOpPOM ycCTyma, KOHyca BBIHOCA M MECTONOJIOXKEHHS pas3ioma. TeM He MeHee,
CJIeyeT OTMETUTh, YTO 3Ta OLIEHKA MO-TIPEKHEMY UTHOPHPYET HEOIpeneeHHOCTH,
BBI3BaHHBIE TEOMETPHUEH pelibeda U N3MEHYHBOCTHIO BHICOTHI YCTYTOB [169], moatomy

Ha KKJOM Y4acTKe ObLIIO U3MEPEHO HECKOJIBKO MPOQHIIEH.

2.6. JlaTupoBKa YeTBEPTHUYHBIX 00PAa310B

Bo3zpacT 00pa3noB onpeeneHsl ¢ MOMOIIBI0 paAuoyTIepOIHOTO aHaIu3a JUIs
paKkoBUH OpIOXOHOTHX MOJUIFOCKOB M € TIOMOIIBIO  MOCTHH(PAKPACHOTO
MH(PPAKPACHOTO CTHUMYJIMPOBAHHOIO JIFOMUHECHeHTHOro aHanm3a (post-IR IRSL).
O6pa3ups! otnoxkenuit IRSL 6bu1H cOOpaHbl B TPYOKHM U3 HEPIKABEIOLIEH CTaIl, BOUTHIX
B BEpPTUKAJIbHBIE CErMEHTHI WIMCTOM moponabl wiM Ji€écca. [logroroBka mnpo® ams
JanpHEHIero ananmus3a omrcana B pabore [97]. B moMuHecneHTHOW J1abopaTtopuu
VYuuBepcutera Illepdunma usmepsu omuoszepructeie post-IR curnamer IRSL B
COOTBETCTBUHM C Iporeaypamu, omnucanHeiMu B [170, 171]. OcHoBBIBasCh Ha
OpebIIyIIeM OmnbITe paboThl € KOHTPOJIMPYEMBIMH IO BO3pacTy oOpa3namu
OTAEJBHBIX 3€PEH U3 aBCTPATMHCKUX I'e0apXeoJIOTHYSCKUX MaMsITHUKOB [172], mpu
OLICHKE BO3pacTa BCEX O00pa3loB ObUIO HUCIHOJIb30BAHO 3HAYEHHE M30BITOUHOU
mucnepcuu B 15%. Ilocne oneHkH KaXaoro M3MepsieMoro 3epHa He HaOIroAaloch
3HAYUTENBHOIO cucTeMarndeckoro 3aryxanuss IRSL. Momuocts 10361 B
okpyxatouieit cpene (De) ouennBanacs ¢ ucnoaszoBanrem |CP-OES nis K u ICP-MS
st U u Th. Beutn cienansl monpaBku Ha cofiep KaHUE BOJIbI M YMEHBIIIEHHUE pa3Mepa

3€pH, U OIleHKa MOIITHOCTH JI03bI IIpeIoiaraia BHyTpeHHee coaepxxanne K 12.5 + 2.5

% [173].
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2.7. Mopdosornyeckoe 1aTUHPOBaHNe YCTYINIOB

Mopdonorus ycryna MokeT ObITh MCIOJIb30BaHA JJIS OLIEHKH BO3pacTa ero
dopmupoBanus. [IpuHIMI 3TOro MeTONa MATHPOBAHUS, PACCMOTPEHHBIH XIHKCOM
[174], moxeT ObITh MPUMEHEH TOJIBKO K yCTyIaM ¢ OJHUM COOBITHEM M OCHOBAaH Ha
THUIIOTE3€ O TOM, YTO YCTYIN pa3pymaercs Kak MpocTod AUQQGy3UOHHBIA MPOIECC C
TEYCHUEM BpeMeHH. MICX0/s1 M3 3TOro MPEAIOI0KEeHUS, PaCCUMTaH Bo3pacT nuddy3un

(KT), BBIPQKEHHBIA B M2

, OT MOp(OJIOTUM YCTyla W TMPWIETAIONNX K HEMY
BeepooOpa3HbIX MOBEPXHOCTEH Ui KaXIOTO OPTOTOHAIBHOTO K  pasjioMy
Tonorpaduyeckoro npodusiss. Mel ucnonb3oBanu kodddurment nuddys3uu, paBHbIN
4.19+0.65 m?/TeIC.1ET, paccunTanHbii 11 Bopoxopo-1llans, Tak Kak OH pacHoIoKeH
OJIM3KO K paiioHy MCCIICIOBAaHUS M CX0XK 1o Kiumary [175]. B Hauaite nuddy3rnonHoi
CTaJMM HAYaJbHBIN yroJl ycTyna (yroj eCTECTBEHHOTO OTKOCA) MTPUHUMAETCSI PABHBIM
30-35°, 4TO O3HAYaeT, 4TO YCTYMbl, KPy4ye 3TOTO YIJIa, MOTYT OBITh OTHOCHUTEIHHO
mojionbiMu  [176-181]. VYcraHoBiaeH HaudadbHBIA yroil B 35° W peaan30BaHO
MOpP(hOIOTHUECKOE JATUPOBAHKE JITISI KBEPOSTHBIX» OJMHOYHBIX YCTYIOB. DTOT METOJ
OpPUMEHEH TOJIbKO K mpoduisM noiaydeHHbld u3 dGPS usmepenuit wiam u3 LIMP,
noiyuyeHHbIX ¢ nomolibio BITJIA, koTopeie nydile WUTIOCTPUPYIOT MOP(OIOTHIO
ycTyna u3-3a 0oyiee BBICOKOTO paspeuieHus n3odpaxenus. Mcnomb3oBaH cpenHuit

Bo3pacT auddy3un, YCPpEeTHEHHBIA MO HECKOJBKHM YCTyIaM, YTOOBI OINPEISIHUTh

BO3pAcT Ha KaXJIOM HCClieyeMoM ydactke [97, 26].
BbiBOABI 10 BTOPOH I1aBe:

B karanore 3emiierpsacenuii tepputopun Llenrpansnoit A3zuit CASRI nmerorcs
JaHHBIE ¢ UCTOpUYeCKUX BpeMeH 1o 2005 roja, mopor MUHMMaJIbHOW MarHuTyasl 4,5.
Karanor EMCA saBnsierca npopoimxeHuem CASRI, mpencraBUTENbHBI YpPOBEHb
MarHuTyael CHWkeH 10 3.5 u pacmupen ao 2009 roma. Ilocnemnmii karanor
semnetpsicennit CASHA-BU chopmupoBan no 2017 roa ¢ mpuBiedeHHEM JTaHHBIX
BCEX MMEIOIIUX CTAHIMOHHBIX OIOJUIETEHEH M TPOBEACHA MepeoKalu3aus C
VICTIOJIb30BAHUEM COBPEMEHHBIX CKOPOCTHBIX MOJENEH. YPOBEHb MPEICTABUTEIBLHOM
marautynbl B karagore CASHA-BU pesko ymensiiaercst HauuHas ¢ 2002 roga, 4ro

CBSI3aHO C CO3/IaHMEM PETHOHAIBHOTO OIOJUIETEHS 10 JaHHBIM cTannmii cetn HALL PK.
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ABTOp JMccepTali MPUHUMAJ HEMOCPEACTBEHHOE YYacTH IMPU COCTABICHUU
karanoroB 3emiuerpsicennii Llenrpansnoii Azun EMCA u CASHA-BU.

[To manHbIM KaTangora MmexanusmMoB GCMT B BocTouHO# yactu JI)KyHrapckoro
pazioma (Ha Tepp. KHP) mnpeoOnamaer OaM3ropu3oHTAIbHOE PACTSIKECHHUE,
cyOMepUANOHANIBHOE CXKAaTHE W TUIl TOABMIKEK - B30pOC, B30pOCO-CABUTOBHIA. B
paiioHe 03. AJIaKoJib OCH HANPsDKEHUM CKATUsSL U PacTsHKEHUS! OJIM3rOpU30HTAIbHBI C
OMM3MEpUANOHATBHON OpUEHTAIlMe CKaTuig MW ONM3MIHMPOTHOM — pPaCTSDKEHUS.
[ToaBM»X KK UMEIOT CABUTOBBIN XapakTep M0 00EUM HOJIaTbHBIM IIOCKOCTSIM

JIns  wu3MepeHH CMEIIEHUWHM MO0 pas3jioMaM HCHOJIb30BAJIUCh JAHHBIC
JTUCTAHIIMOHHOTO 30HAMPOBaHMs U ToneBbie n3mepenns. Caumku u3 Google Earth,
Bing u ontuueckwe cnyTHUKOBBIC naHHble Pléiades ObLIM HMCIOIB30BaHBI IS
co3fgaHusi U(PpPoBOM Mojnenu penbeda. B moneBbIX uccieqoBaHUs MPOBOIWIHCH
CbEMKU C MPUMEHEHHWEM OECNUIIOTHBIX JIETATENIbHBIX alnapaToB MJiA TOJy4YEeHHUs
n300paKeHU BBICOKOTO pasperieHus. [loydeHHbIEe JaHHBIE UCIOIL30BAIUCH IS

KapTorpadupoBaHUs U aHAIN3a OBEPXHOCTHBIX Pa3pPhIBOB.
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TJIABA 3. PE3YJIBTATHI IAJJEOCEMCMOJIOTNYECKHUX
NUCCJEJIOBAHUN

3.1. JlencuHCKUHU pa3iomM

CBexuil pa3pblB, NOpPOTSHKEHHOCThIO 120 KM paszieneH Ha BOCTOYHYIO,
HEHTPAJIbHYI0 W 3aMaJiHyl0 4acTh ¢ Tpanuniamu 1o pekam llIemkeuibr u1 TeHTek
(cm.puc. 3.1. @) [25]. BeprukanbHoe CMEIICHUE JIETKO PACIO3HACTCS 10 BCEH JIJTMHE
pasioma, B TO BpeMs KaK 3HAYUTEIbHBIM MPABOCTOPOHHHE CMEIICHUSI OOHAPY KEHBI
TOJIbKO B HECKOJBKHX MECTaX, B BOCTOUHOM M LEHTPAJIbHOM yyacTkax. Bocrounas
yacTh JlemcMHCKOro pasjiomMma pacrhojio)keHa B MpeAeliax  OTHOCUTEIBHO
BBICOKOTOpHOTO penbeda JxyHrapckoro Anatay. Kamnbenn u ap. [25] uccnenoBanu
BOCTOYHBIN y4acTOK y 03. JKakchikoib (cM.puc. 3.1a). OOHapyKEHBI CMEIICHUS psiia
OBpAaroB ¢ BPEMEHHBIMU BOJHBIMU MOTOKAMH U Pa3JIEISIONINX UX TpeOHEeH, BOJOTOK
3anpyskeH OOpallleHHbIM Ha CEeBep yCTYIOM, BBICOTOM 9—13M, U ¢ mpaBOCTOPOHHUM
cMmernieHueM Ha 4—6 M. Kamn6en u ap. [25] Beikonanu urypd B OTHOM U3 MEPECOXIINX
IpyJI0B, OOpa3oBaBIIMXCS TaMm, TAE€ OJUH M3 pycel ObUT TEPEKPHIT YCTYIIOM.
OcHoBaHuE OTJIONKEHUHN HE ObLIO JOCTUTHYTO, HO PaIMOYyTIEPOIHBIN 00pa3el] MOYBHI,
noJiydeHHbId W3 rayOuHbl 1.05M, yka3plBaeT Ha TO, YTO YCTYI CYIIECTBOBAI IO
kpaiiHen wmepe, 2000 ner. Ha COyTHHMKOBBIX CHUMKax CBEXKHE YCTYIIbI
IIPOCJICKUBAIOTCS HA BOCTOK 10 noarotsl 81.2° Ha paccrosHum ~10xkM oT ciena
JI>xyHrapckoro pasimoma (cm.puc. 3.1a).

[entpanbHas yacth JIEMCMHCKOTO pa3ioMa MPOXOIUT BIOJIb MOIHOXKHUS TOP
[e1661HABI (cM.puc. 3a). K 3amany ot p. Tentek, Kamnbemn u np. [25] obHapykunu
YCTYNl BBICOTOM 6—9 M M TOPU3OHTAIBHOE CMEIlEHHE Ha ~7M, KOTOpBIM, MO HX
IPEANOJIOKEHUIO, SIBISETCS PE3yIbTaTOM OJJHOTO 3€MJIETPSCEHHUS, UTO COTIacyeTcs C
HalllUMU W3MEPEHUSIMU BBICOTHI ycryma 7—10M Ha Teppacax B paiioHe p. Tenrtek
(cm.puc. 3.1a, 3.1c). Yeryn JlencuHCKOTO pasjioMa MPOJOJDKAeTCs Ha 3araji BJIOJIb
nogHOXHUsSI TOp IIIBIOBIHIAR U COMPOBOXKAACTCS JTOMOJHUTEILHBIMU TPEPHIBUCTHIMU

CBEKUMH YCTYIaMH B Tpe/enax FKHOT0, TPUIOIHITOr0, 0JIOKA.
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Pucynok 3.1 — Kapra paitona JlernncuHckoro u J[>KyHrapckoro pasiaoma.

(a) Lugposas modenv penvegpa (IMP HMA), noxazwisarowas Jlencunckutl
pasnom (Kpacuas aunus) u yacms [[icyHeapcko2o paznoma (OpaHicesas JIUHULL).
«Ceedrcue» ycmynvl, onpeoensemvle NO HenpepvleHOMY VKIOHY >30°, ommeuensvi
orcenmuim yeemom. benvie nynkmupHvle aunuu pazoensiom mpu OCHOBHBIX Y4ACMKA
Jlencunckoeo pasnoma. Mecma u3mepenus 0O0K08020 cMeujeHus NOKA3AHbI
Quonemosvimu mouxamu). Juanazon pacuemunozo azumMyma eKmopa cmeujeHus
317°-343° no Kbomnbéenny u op. (2015). LPR- Jlencunckuu pasznom; SGR- p.
HUlvinoiconor, TTR- p. Temmex, ZMR - p. JKamaumul. (6) Bmopuunvie ycmynol 6

yenmpanvHou uacmu Jlencunckozo pasioma (cM. «a») € HNONONCEHUAMU Mpex
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monoepaguyeckux npoguneti (L1, L2 u L3), noxkazanHvix KOpomKumMu KpacHbIMU
aunusmu. (c¢) Paspwievl, npunecarowue k pexe Tewmex, ¢ MaAPKUpoSKouU
monoepaghuueckozo npogpuns (L4). Yepuvie nynkmupHvle TUHUU — YCMYNbL PEUHOL
meppacwl. (d) Tonoepaguueckue npogunu, uzenewennvle usz LIMP HMA o6e3
yeenuueHus no Gepmuxaiu. (e) u (g) Cnymuukosvle uz00paxdceHus 00bEeKmMos ¢
HAUMEHbWUM JIAMEPATbHbIM  CMeUjeHUeM, OOHAPYHCEeHHbIX 600b  JIenCHHCKOro
pasioma, cm. «by Ona  mecmononodcenus, €O  3HAYEHUAMU  CMEUeHUs,

annomuposarnrvimu 6 (f) u (h).

bivxe k 3amalHOMy OKOHYAaHHUIO HEHTPAIBHOIO y4yacTKa JIECHHCKHUM pa3ioM
u3rubaeTcss K Iry, o0pasys meperud MexXIy ero IEHTPaTbHbIM M 3amajgHbIM
ydyacTkamu. Ha 3TOM TpaHCHpecCHOHHOM HM3ruOe yCTyIbl, OOpallleHHbIE Ha CEBep,
BJI0JIb TMIEPETHEr0 KOHIIa XpeOTa CMEHSIOTCS YCTYIIOM, OOpaIIeHHBIM Ha 0T, BHICOTOM
~5 M, kotopbiii xopomo BujeH Ha [IMP HMA (cm.puc. 3.1 a, b, g). Kpome Toro, Ha
IIMP HMA BbIABIIEHBI JONOJHUTEIBHBIE KPYThIE YCTYIBI K CEBEPY OT OCHOBHOI'O
ciela pasiiomMa, NPUMBIKAIOIIME K TPAHCIPECCHOHHOMY HW3rulOy, B pailloHe cena
Ke3putamm (cm.puc. 3.1 a, b). Dt yerymel gocturaior BbicoThl 10—15M. MBI He
NOCEUIaIN 3TU YCTYIbl B TOJIEBBIX YCIIOBHUSIX M HE 3HAEM, MPEACTABISAIOT JU OHU
CIMHUYHbBIE WA KYMYJSTUBHBIE CMEIIECHUsA. [ JTaBHbI ycTyn JlerncuHckoro pasiaoma
uMeeT Bbicoty 7.4 M B Mecte nepeceueHus p. LLbiHxpuIbl 10 1anabiM Kammnber u ap.
[25]. Cxmaguateie W HaABHrOBBIE JjaedopManmuM TPETHYHBIX  OTJIOKCHUH,
OOHAXMBIIKECS B IPUIIOAHATOW FOKHOM CTOPOHE pPA3jIOMa, CBUJETEIBCTBYIOT O
JUIATEIbHOM cokpaimeHun. Mx paauoyriaeponnusie u OSL-oOpa3ipl, B3sThIE U3
PEYHOTO I'paBus, MOJHATOIO B FO)KHOW YaCTH Pas3jaoma, CBUAECTEIBCTBYIOT O TOM, 4TO
9T OTIIOXKEHMS ObUTH MOAHSTHI, 110 KpaitHeit mepe, S000 et Ha3a, XOTs HET MPSMBIX
OTrpaHWYEHU Ha TO, 0oOpa3oBajCs JU YCTYN 3[eCh B PE3yJIbTaT€ OJHOTO WJIH
HecKoJbKkuX 3emuerpscenuid. K 3amanmy ot peku IbmHxbuiel (M. puc. 3.1a)
JlencuHCKHMM pa3joM MEPEXOAUT B HU3MEHHYIO crernb Kazaxckoil miaargopMel, mpu
3TOM MMEIOTCS JIMIb cIadble CBUAETENbCTBA IBHXKEHUSI Pa3iioMa, MPEIIECTBYIOIIETO

yeTBepTUUHOMY mnepuony. Cren pasjioMa JMHEWHBIM, HampaBiieHHbIM Ha 107°, u
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COCTOMT W3 psifia KOPOTKHUX CETrMEHTOB, MOJHATBIX K 0Ty, U C HEOOJbIIUMHU
MPOBUCIIUMHU MPYAaMHU Ha UX KOHIIaX. BeicoTa ycrynoB nocturaer ~10 m [25]. Ha o03.
ASIKKOJIb, HBIHE CTapoe U OOHaXXeHHOe pycio peku Jlencel (cMm. puc. 3.1-3.2), Taxxke
oOpa3oBaH ycryn. Ha OoCHOBaHMHM paaHOYTJIEPOTHOTO AATUPOBAHUSA TPOCTHUKA U
ONTUYECKH CTUMYJIMPOBAHHOM JIFOMUHECUEHIMU OTJOXKEHUM NONEPEYHO-CIOUCTHIX
neckoB, KommOemn, u ap. [25] momcuuramu, 4YTO YCTyH, BBICOTOH 5-7 M,
chopmupoBaics B TeueHue nocieanux 400 ner no H.4. bonee riybokue oOpasiibl B
neOpMUPOBAHHBIX PEUYHBIX OTJIOXKEHHS Aanu Bo3pacT 5328-4931 kanuOpoBaHHBIM
panuoyTIepOHbIA JIeT 10 H.A. [25]. BTopol ycTym BBICOTOW ~2 M K IOTY OT O3.
ASKKOIb 4Yepe3 KOTOpBIA MPOXOAMT cTapoe pyciao p. Jlemcel, mo3Boiser
IPEIOJIOKNUTh, YTO OH 00pa30oBajICsl B pe3yJibTaTe 0OJee PaHHEro 3eMIIETPSICECHMUS,
KOTOpOE MPHUBEIIO K u3MeHeHuto pycna p. Jlencel. lypd, BBIpBITHIN B cTapoM pyciie
peku, nan Bo3pact OSL 2245+480 u 1810+400 set, yTo MO3BOJSET MPEANOIOKUTD,
YTO 00pa3ibl MOTYT OBITH MEPEMENIAHBI TECKaMH, MOTYYEHHBIMU U3 00JIee APEBHUX
TIOJTHATBIX PEYHBIX OTJIOKEHHH, OOHAXXCHHBIX B CTEHax cocemHero pycia [25]. K
BOCTOKY OT 03. ASIKKOJb JBa yCTyIla CIUBAIOTCA, 00pa3ys OAWH BHICOTOM ~9 M,
KOTOPBIH, KaK IIPEoaaraeTcs, iBJIseTCs pe3yJIbTaToOM JIBYX COOBITHIA, yUUTHIBAS, YTO
JIBa TapajuIeIbHBIX YCTYIIa UMEIOT pa3Hblil Bo3pact (cM. puc. 3.2) [25].

JlaHHBIC 0 BO3pacTe IBUXKEHHUH 10 JlencuHckoMy pasziiomy [25] HeOTHO3HAYHBI.
B onnom mecte (03. ASIKKOJIB), TJie TeOMOP(OJIOTHS YKa3bIBAET HA €AUHUYHBIA YCTYM
U MUMEeTCsl MOAXOMASIINNA MaTepuall JIJIsl ONpeiesieHUs BO3pacTa, BO3pacT yCTyna He
npesbimaeT 400 net. Ha HECKOJIBKMX APYrUX y4acTKax €CThb CBUJIETEIBCTBA TOTO, YTO
YCTYII 3HAYUTEIBHO CTapllle, C 3alpyaaMHd IPOTUB yCTyIa BO3Je 03. JKaKChIKOb, 1O
kpaitneir Mepe, 2000 yeT Hazan, u pedHble OTIOXKeHHUs Bo3pactoMm 5000 ner, B
OTHOCHUTEIBHO MOAHSATOM KpbL€ paziioMa B paiione p. IIbiHxkbuibl (cM. puc. 3.2.a). B
palioHe 03. ASKKOJIb Takke ObulM OOHapy>KeHbl Tpu3HaKu Jedopmaruit
CEHCMUYECKOTO  NPOUCXOXKIEHUS, 3aTPOHYBIIMX  OTJIOXKEHMS,  COJepXKallue
OpraHMYecKui MaTepuai ¢ Bo3pactoMm 53284931 kannOpoBaHHBIX paIOyTIESPOTHBIX

JCT.
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Pucynok 3.2 — JlenicuHCKUM pa3yioM B palioHEe 03. ASKKOJb: () CIIyTHUKOBBIN
cauumok Bing Map, (6) pensed [IMP HMA ; cuHuie nyHKTUPHBIEC TUHUIN - CTapOe PyCIIo
p. Jlemcu; xenthle cTpenku - cBexue ycrynsl [25]. Huowe noxazanvl nsmo
oughgepenyuanvrvix monoepaguueckux npogpuneiu GPS (AI1-A5) ¢ ux evicomoti
yemyna (Kpacuwviii mekcm, 8 MEmpax), 03pacmom pacnpocmpanenust (YepHvlti mekcm,
8 K8AOPAMHbIX Mempax), MAKCUMATbHbIMU YKIOHAMU YCMYna (4epHulil meKkcm, 8

2paodycax) u YKIOHAMU KOHYCA 8blHOcA (cepwili mexkcm, 6 epadycax). Cunue nuHuu
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nOKa3vleaom mooeib Oughdy3uu ycmyna, a NyHKmMmupHsle JUHUU NOKA3bIBAIOM MOOelb
JIUHEUHO20 YKI0HA KoHyca evinoca. Obpamume sHumarnue, ymo Ha npounix A4 u A5
8 OCHOBAHUU YCMYNO8 UMEIOMCSL NepecoxXuiue 6000embl, NOIMOMY dMu 0oracmu ObLIU

UCKJIIOYEHbL npUu OYeHKe MoOeiu TUHEHO20 CKIOHA KOHYCa 8blHOCA.

Mop@donorunueckoe narupoBanue yctynos no npoduisim dGPS B paiione 03.
Askkons fnanu cpennuii Bospact auddysum 18.0 + 0.9 M2, 3T0 03HAYaeT, YTO OHU
obpazoBanuck Mexay 5300 u 3500 jer, mpu mpusiokeHUH Maccoauddy3noHHOTO
cocoba 4.19 = 0.65 m? (cm. puc. 3.2) [175]. Mopdonoruueckas maTUPOBKA
IpeanoaraeT ropasao oobiuii Bozpact, uem 400 net, npennoxkennbit Kommnoenn u
np. [25], Ho mepekpbiBaeTcs ¢ Bo3pacToM okojo 5000 mieT, HalileHHBIM B pEKe

[IemxblUIBL B B OOJICE APCBHUX OTJIOKCHUAX B paﬁOHe 03. ASIKKOJIb.

3.2. JIsKyHrapckuii paziom

B Hacrosmeir pabore JIKyHrapckuii paszjioM paszjiejieH Ha BOCEMb CEKIUi
(cermeHTa) Ha OCHOBE U3MEHEHHUS MPOCTUPaAHUs (CM. puc. 3.3), KaK ONKMCaHO B Ta0IUIIES
3.1. 'eomopdosiorust paznoma 1 HalpaBJIEHUE CABUTA U3MEHSIOTCS IO TPOCTUPAHUIO
C TOCTEMEHHBIM MEPEXOJ0M OT MOYTHU YUCTOrO MPABOCTOPOHHErO CABUTA Ha IOTO-
BOCTOKE, T/IE€ pa3joM mpoctupaercs Ha ~330°, K KOCOMY CIABHUTY CO 3HAYUTEIbHOU
BEPTUKAJIBHON COCTABJISIIOLICH JBUKEHUSI Ha CEBEpo-3arajie, IIe MPOCTUpAHUE
coctaBisieT ~300°. Cermentsl SO u S1 nmpocTuparorcs oT ora Ymapaia 10 CeBEpO-
3arajHoOro OKOH4YaHHs pasjioma (cM. puc. 3.3.). TekroHnueckas reoMopdoIorus 3TUx
JIBYX CETMEHTOB 3aMETHO OTJIUYaeTcsi OT reoMopdoiiorun S2, pazyioM B cermeHTax SO
u S1 mposBISeTCS TOJBKO B BUJIE JErPaJMpPOBAHHBIX YCTYINOB, a OOJblllas 4acThb
CBUJICTEIBCTB PA3jIOMOB ObUIa IMOJHOCTBIO YJlajJ€Ha PEYHOM 3po3uei BO BpeMs
OTJIOXKECHHSI CAMOTO MOJIOJIOTO MIOKOJICHUS AJUTIOBUAIBHBIX KOHYCOB BJIOJIb XpeOTa (CM.
puc. 3.4 c-d). OtnenpHBIe pa3pbiBbl BAOJL cerMeHTOB SO M S1 HE BBIIEIAIOTCS.
HanpotuB, ycTynsl B cerMeHTe S2 XOpPOIIO COXPAHWINCh U HEMPEPHIBHBI JTaXKE B

npejenax MOJIOJBIX aJTIOBHATBHBIX OTI0XeHUH (cM. puc. 3.4 d-f). Kammnbemr u ap.
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[25] cmenanu BBIBOA, YTO yCTYyIMbBI BJOJL CerMeHTa S2 00pa30BajKCh B Pe3yjibTare

OJHOTI'O 3EMJICTPACCHU .

DZF cBex. pa3pbiBbl
LPF cBex. paspbiBbl
=== [lpyrve pa3pbiBbl
PasmbiTie paspbigbl
A Onon3um

Pucynok 3.3 - Caumok Google Earth, mokassiBatonuii J>xyHrapckuii pasiom
(DZF), u Boctounsiii Jlencunckuii pasiom (LPF), a Takxke BTOpHYHBIC pa3ioMbl U
HaHECEHHbIE Ha KapTy OMOJ3HU B ropax JkyHrapckoro Anaray. M3mepenus 60k08020
CMewjeHuss ommeyeHbl MouKamu. JIoicyHeapcKull pasziom pasoelen Ha 80CeMb
ceemMeHmo8 ¢ cesepo-3anada Ha 1eo-6ocmok  (S0-S7), npedcmasnenHvix
BEPMUKATILHBIMU YEPHBIMU TUHUAMU. YeenuuenHble u300paiceHus Kaxcoo2o yuacmra
noxazawusl Ha pucynkax 3.4-3.6 u 3.8. ['opoda ommeuenvl cunumu keaopamamu. SSR:
p. Llvinoicoinvr, TIR- p.Tenmex; ZMR- p. JKamanmoi;, RGR- p. Pwieatimer, KR: p.
Toxmeol,; JR: Pexa [[3un.

B nacrosmel pabote uccieqoBaHa BO3MOXHOCTh TOTO, YTO 3TOT €IUHUYHBIN
pa3pbIB MOKET NPOCTUPATHCS TOPA30 JajblIe HA 0T BAOJb J[)KyHrapcKoro pasioma,
1o kpaitHeu mepe, Ha 200 KM, BKJIIOYask y4acTOK S3, COCTOSIIMN U3 IByX OCHOBHBIX
BETBEM, U y4acTKku S4—S7, rie pa3yioM NpeACcTaBiIsieTCs] YUCThIM CIABUTOM. BbISIBICHBI
JOTIOJTHUTENIBHBIE CBEXKUE YCTYNbl MEXAY JIencuHckum U J[>KyHrapCKUM pazioMaMu
U OINKCAaHO CKOIUIEHWS KOPEHHBIX MOPOJ, CIOJ3AIMINX B MPEAEIax NPUIICTaronInuX
Haropuii. OnucaHhe HA4YHEM C IOora, A€ pas3jioM, [O-BUJIUMOMY, SBIISIETCA
IPEUMYIIIECTBEHHO CABUTOBBIM, a 3aT€M OOpaTUMCSI K CBUJETEIHCTBAM OJTHOAKTOMN

MOABIIKKH B 00JIee CEBEPHBIX U CIOXKHBIX ydacTkax (S2 u S3).
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Tabmuma 3.1 - Xapakrepuctrika cerMeHTOB J[>KyHrapcKoro pasioma

Tun JlnuHa
CermeHT HenpepriBHocTs | [IpocTupanue [Ipumeuanue
CMEILIECHUSA (kM)
Beptukans- Pa3pylieHHbIe
S0 P XOporas 274°-300° | 140 by
HBIC YCTYIIbI
Beprukains- p
a3pyIIeHHEIC
S1 HBIE U xXoporas 300° 20 124
YCTYIIBI
OOKOBBIE
Beprukans- MHoro
S2 HBIE U xopouias 300° 35 MEJKUX
OOKOBEIC OTBCTBJICHUU
Beprukans- 0
CHOBHBIC
S3 HBIE U XopoImas 300°% 40
JIBE BETBU
OOKOBEIC
B 0CHOBHO [TocTrenennoe
HOBHOM
S4 . Cpen. 306°-326° 40 CMEHa
OOKOBOI
MPOCTUPAHUS
B ocHoBHOM MHOX€eCTBO
S5 . Cpen. 327° 43
OOKOBOI CMEHHBIX 30H
He ynanocs
HE BBISIBUTH
S6 ( (Hen3BeCTHO) 327° 67
OTIpEICIICHO) SIBHBIX
pa3phIBOB
CMelieHHbIC
B ocHoBHOM 3JIEMEHTHI
S7 . Cpen. 324° 23
OOKOBOI IIJIOXOTO
KayecTBa

Pa3peiBbl B S3 omnpenesseTcst TMHEHHOCTHIO, COSTUHSIONINI KoHell S2 1 Havano S4

Pa3peiBel B S6 onpenenseTcs IMHEHHOCTRIO, COSTUHSIONINN KOHEl S5 1 Havano S7
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Pasnoms! Caexue ycTynbi

(C) $1 PaambiThie ycTynb!

(d)

v v

|
|

v
A

Crapbii OTpe3aHHbIn
NPUNOAHATBLIA KOHYC BbIHOCA

Pucynok 3.4 — M300paxenus cnytHuka Pléiades, mokaspiBaroiue (a) CErMeHT
I u (6) cermenT 2 JI)XKyHrapckoro paszjioMa C HAaHECEHHbIMH Ha KapTy Tpaccamu
pPa3IOMOB U CMEILIEHUsIMH (MecTomnosioxkeHus: cM. Ha pucyHke 3.3, TTR: p. Tenrex,
ZMR: p. XKamauHTsl). Boicombl ceedcux ycmynog ommeuervi KPACHbIM MeKCMOM C
KOPOMKUMU KPACHLIMU JTUHUAMU, NOKA3bIBAIOWUMU UBMEPEHHbIE MeCIONOIOHNCEHUS.
(c) u (e) — cnymunuxosvie chumxu Google Earth, nanpasnennvie noo yeiom K 102o-
3anady 600iab yyacmkog 1 u 2, ¢ KpynHolM HIAHOM, NOKa3awHbiM Ha (d) u (f)
COOMBENMCMBEHHO, NOKA3bIBASI PA3HBLUL YPOBeHb decpadayuul YCmyna u Mopgonozuio

Ha hporme xpebma. mexncoy Smumu 08yMs pazoenramu.
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3.2.1 Cerment Bopoxopo-lllans 10 pexu blpraiite! (yuactku S7-54)

Ot mecta Bbixoaa u3 bopoxopo-Illans Ha rore 1o nepeceuenus: peku blpraits
JIKyHTapCKUi pas3jioM B 1IEJIOM MPSMON M HEMIPEPBIBHBIN, 0€3 KPYIHBIX OTBETBICHUN
[73], xoTs MO TeOMOP(OIOTHUECKUM XaPAKTECPUCTHKAM €r0 MOXHO pPa3JeiHuTh Ha
yeThIpe yuactka (S7—S4). Yuactok S7 onpejensercs Kak 4acThb pazioma oT bopoxopo-
[ITana no ropona L[3uHxd. Ha 3TOM ydacTke pasioM HPOXOAUT Yepe3 Teppachl U
NPUTOKA PEKM Ha BOCTOKe peku [[3uH (Ha3BaHHON B JT@aHHOM MCCJIEIOBAaHUU
Boctounoit pekoit 1[3un (JRE)). bonbmMHCTBO BOAOTOKOB BlIOJIL S7 PacCloOIOKEHBI
o yriom (25°-30°) k paszinomy, 4TO 3aTPyJIHSIET W3MEPEHHUE TOYHOI'O CMEIICHUS
pycen. BepTukanbHble CMEIIEHHS IPUYPOUCHBI K KOPOTKUMH TPAHCIIPECCUOHHBIMU U
TPaHCTEH3HMOHHBIMU ydacTkaM [/3, 36]. HecMoTpst Ha TO, 9TO OOKOBBIE CMEIICHUS
BJIOJIb CEKUMU S7 B OCHOBHOM OIIPENEIAIOTCA KaK HHU3KOrO0 KayecTBa, Hallu
U3MEpEHUs, OCHOBaHHble Ha cHUMKax Pléiades, moka3pIBaloT, YTO HAMMEHBIIHE
CMEIIIEHHUST COCTABJIAIOT 0KOJIO 6.9-8.4 M (cM.puc. 3.5b-f). DTu 3HaYeHUs aHATOTHYHBI
CMCIIICHUIO OJHOTO COOBITHS B 6—9 M, mHTeprpeTHpoBaHHOMY [36] mpu mM3ydyeHHH
CHHUMKOB C JIPOHOB BBICOKOT'O Pa3peIIeHUs B 3TOM pallOHe U UX JajdbHEHIIeM aHAIIU3e
COPD.

B paiione mpuMbIkaHus K OacceitHy o3epa DOMHYpP pa3jioM CTAaHOBHUTCS TPYIHO
MPOCJICKUBAEMBIM, [TO3TOMY 3Ty YacCTh BBIICIIWIN B OT/IEJIbHBIA Y4acTOK S6 (CM. puc.
3.5a). K rory or o3epa D0uHYp cieabl pas3jioMa CTEpThl B pPE3yJbTaTe MIUPOKO
PacIpOCTPAaHEHHOI'O BO3/IEIBIBAHUS CENBCKOXO3AMCTBEHHBIX KyJIbTYp. TemM He MeHee,
oOHapy>XeH JIMHEWHBIN clie]] pa3joMa y IOKHOTO Oepera M BEPOATHBIE Pa3PbHIBHI,
cilenyromui gaipire Ha tor (cMm. puc. 3.5a-d). K ceBepy oT o3epa BUICH pasiioMm,
pOpe3aroIInil cTapyro OEperoByI0 JUHUIO, HO HET HUKAKUX TeoMOp(OIOrHYecKux
0COOEHHOCTEH, 0 KOTOPHIM MOKHO ObLIIO ObI U3MEPUTH OOKOBBIE CMEICHMUS.

CerMeHT S2 ompeaelieH Kak y4acTOK pa3jioMa OT 03. DOWHYp Ha ceBep 10 D.
Toktel (cM. puc. 3.6.b). DToT cermeHT MMmeeT asumyTt mpoctupanue 327°. B nByx
KWJIOMETPaX K BOCTOKY OT OCHOBHOTO pa3jioMa HUMEETCS HECKOJIbKO TpeOHei
BBIJIABIIMBAHUSA [JJIMHOM <2 KM UM BHAJAWH MOTPYKEHUS, a TaKKE HECKOJIbKO
BCIIOMOTATENbHBIX PA3JIOMOB ITTUHOMN ~ 5 kM. OOHapyKE€HO HECKOJIKO PYCEN CO YETKO
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BBIP@KEHHBIM OOKOBBIM cMmetieHHeM 7.9 M (cM. puc. 3.6.1-j). CMeleHus 10 BEPTUKAIIH
oOHapy>XMBAIOTCS TOJBKO B Mpeleraax NepexoAHblXx 30H. Ha BTopocTenmeHHBIX
pa3joMax MMEIOTCS HEKOTOphIE BepTUKaJIbHBIE cMelIeHUs MeHee 1 M, HO OOKOBBIX

CMEILICHUI HE BBIABICHO.
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A ” 6"
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Pucynox 3.5 - OprorpanchopmupoBanHoe n3odpaxenue Pléiades yuacTkoB 6
(a) u 7 (b) ¢ HaHeceHHBIMH Ha KapTy TpaccaMHd pPa3IOMOB M MECTaMH H3MEPCHUS
CMeeHUH. MakcumanbHas npomsicenHocms Oepe2osoll aunuu JOuHypa noxkazama
CUuHell NyHKmupHot aunuell (a). Pacnonodcenue mpanweu u noKpvlmue CHUMKOG C

OpPOHO8 8bICOK020 paspeuterusi ommeuensl oOykeot (b) [36].

VYuyactok S4 npoxoaut ot p. TokTsl Ha ceBep 110 p. blpraiiTer (cm. puc. 3.6.a). B
npezenax 3TOro CerMeHTa NpoCTUPAHUE Pa3ioMa U3MeHseTcs OT 326° Ha F0r0-BOCTOKE
1o 306° Ha ceBepo-3amnazne. 3oHa pasznoma y3kas (<100 m), xopoiio odepueHHas U
HernpepbiBHAs. OOHapyKeHbl MHOTOUUCIIEHHBIE U IIMPOKO PAaCcCHpOCTPaHEHHbIE pyciia
c OOKOBBIM cMellleHHeM. BepTukanbHble CMEIEHUsI OrPaHUYUBAIOTCS HEOOIBIIUMHU

sctapeTHBIMU 30HaMU. HamMeHbIMie KaueCTBEHHbIE OOKOBBIE CMEIICHUS MO OJIHOU
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npsiu, OOHApY)KEHHBIE Ha ATOM Y4YacTKe, HaXoAsaTcs B mpenenax 6.9-8.8 m (cm. puc.

3.6).

0 2.5 5 km ¥
L S— 82.0°E

4-n cexuna |(g)

820°€ e [DKYHIAPCKMA PAINOM

453N 824°E

Pucynok 3.6 - OptorpancopmupoBanusie cHuMKU Pléiades, moka3zpiBaromue
cexkmii S4(a) u S5(b) J>KyHrapckoro pasioma ¢ HaHECEHHBIMH Ha KapTy TpaccaMu
pa3noMoB 1 MecTamu uamepenus cmenienus. (c—f) Crumxu Pléiades kpynuvim nianom,
nOKaszvleawjue Meabuyauuiue 6blCOKOKAYeCmeeHHble CMeWeHHble pycla 600ib
yuacmxos S4 u S5 co cmewenuamu 6 mempax. B npumepe (e) nokazamnsvl cmeujeHHbie
OIU3KO PACNONOdNHCEHHble PYCa, 8ePOSMHO eOUHUYHble COOBIMUA U KYMYIAMUBHbLE
cmewenus. B mouxe (e) umeemcs 6mopoi pasiom, max umo usmepenHoe cmeujeHue
MOodKcem HeO0OYeHUBAMb cMeujeHue NPU 3eMAempsceHult, U maKoeo pooa usmepenus
OYO0ym UCKIIOYEeHbl U3 epapura nIOMHOCMU EPOAMHOCMU U AHANU3A KYMYAAMUGHOU

nromuocmu eeposmuocmu cmewenust (COPD).
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B nenom JlxyHrapckuili pa3znom Ha ydacTkax S7-S4, roxHee p. blpraiitsi,
OTHOCHUTEIBHO CIUIOIIHOW M HMMEET MPEUMYILIECTBEHHO CABUTOBBIA XapakTep €O
CpeIHUM a3MMYTOM BekTopa casura ~328°. HaumMmeHblne OOKOBBIE CMEIICHUS,
U3MEPEHHBIE B IIpeiesiax OJIHOM BETBU HA 3TUX YYaCTKaX, HAXOASTCs B AMana3zoHe 6.9—
8.8 M mo otrnensHbIM H3MepeHusM (cM. puc. 3.6.). CaenaH BBIBOA, YTO OTH
HAaMMEHBIIIME CMEIIECHUS, BEPOSTHO, MPEACTABISAIOT MOJABUXKKY BO BpPEMS CaMOIO
MOCIICHETO 3EMIIETPSICEHHS C Pa3phIBOM MOBEPXHOCTU. UTOOBI paccuuTaTh CpeaHee
CMELICHUE W OLIEHUTh J0Ka3aTelIbCTBA MPEABIAYIINX CMEUIEHU, MbI IOXYYUIH
KyMYJSITUBHYIO IUIOTHOCTh BeposiTHocTd cmemneHudt (COPD) wu3  cioskeHHOM
TpeyronbHOM PDF OTnenbHBIX CMEHMIEHWH BAOJIb TPAacChl OJMHOYHOIO pas3jiomMa Ha
ydactkax S4 u S5 (cMm. puc. 3.7), rae Mbl IMeeM HanboJiee KaueCTBEHHbIC U3MEPEHHUS
[120, 116, 166]. Ha rpajpuxe COPD mnoka3ansl Tpu nuka 8.8, 15.2 u 23.7 meTpos,
KOTOpBIE, MO HAIIEMy MHEHHIO, SBIISIOTCS PE3YJIbTAaTOM IOJBHXKKUA MPHU TPEX
MOCJIETHUX 3eMJIETPSICEHUsIX. DTO COOTBETCTBYET MOABUKKE Ha 8.8, 6.4 u 8.5 MeTpoB
NPy TPEeX MOCICIHUX 3eMIleTpsceHusXx (cM. puc. 3.7C). HecMoTps Ha TO, YTO MHKH
COPD He sABASIOTCA 3aMETHBIMH, MpEANONaraéMble BEIHYMHBI ISl MPOIIIOTO
KOCEHCMHUYECKOTO CKOJIBXEHHM S, KAK TPaBUIIO, COBIIAJAI0T C HAMMEHBIIUMU OOKOBBIMU

cMemeHus MU B 6.9—8.8 M 110 oT/IeTbHBIM H3MEPEHUSIM Ha CHUMKAX.

Pasnowel () OBpasup! Bokose cuewexme
————~—— @ 0-10m

. =

( ) S4 | *0 10km | @ 10-20m
»mm_‘o., I 0 20-30m

2 x - \00.0*\\ —— 0 >30m

Puc. 9d 2

~

000 g = e e
Puc. of S5 A== ﬂ—|>

S4 <> S5 ‘

N I
I L

PaccrosHue Baonb paanoma (km) Kymmynsatuauein COPD

Pucynok 3.7 - Tpacca yuactkoB S4 u S5 JIxyHTrapckoro pasiioma (CBepXy) H
rpaduk BepositHocTH TioTHOCTH cMmetiernst (COPD cuu3y) as 113 mpaBoCTOPOHHHMX

pycen BOOoJIb y4acTKOB S4 u S5.
64



3.2.2. Ot pexu blpraiitel 10 pexku ’KamaHTbl (yuacTok S3)

Mexny pexkamu blpraiter u XKamantel JKyHrapckuil pasjioMm pasaeisercs Ha
JIBE€ 3aMETHBIC BETBHU, YTO SIBJISICTCS YHUKAJIHLHOM T€OMETpHUEll BIOJIb 3TOTO pasjioMa
(cm. puc. 3.8, a). Mbl ompeienwiu 3TOT YYaCTOK KaK ydacTOK S3 CO CpeIHHM
npoctupanueM 300°. Ha ceBepHOIl BeTBM Mpeo0IalatoT BEPTUKAIbHBIE CMEIICHUS,
XOTSI TaK¥Ke HAOJIOAA0TCS HECKOJIBKO, ITO-BUIMMOMY, CMEIIICHHBIX BIIPaBO pycel (CM.
puc. 3.8, a). YcTyn BIOIb CEBEpHOM BETBU MPOPE3ACT PsII PA3IUYHBIX MOKOJIICHUIN
AJUTIOBUAIBHBIX KOHYCOB, IPUYEM HanOOJI€e paclipoOCTPAHEHHBIN U3 HUX UMEET YCTYII
BbICOTOM ~14 M (cMm. puc. 3.8).

OxHast BeTBb pasiioma yXoauT B mpearopbs [KyHrapckoro Ajaray U MMeeT
IPEUMYILECTBEHHO MPAaBOCTOPOHHUU CABUI XapaKTep C OOMJIbHBIMU CMELICHUSIMU
XpeOTOB M BOAOTOKOB (cM. puc. 3.8, b, ¢) Haumenbinme OOKOBBIC CMEIICHUS,
oOHapy>KEHHBbIC HaMU BJIOJIb FO)KHOW BETBH, cOCTaBIsOT 7.3-9.2 M (cm. puc. 3.8d,
3.81). HebGonpmioit (mmmHOM ~1 kM) TpabeH pacTsbKEHHS BIOJb FOXKHOW TPacChl
paznmoma mnokazaH Ha pucyHke 3.9. IOxHas cropoHa rpa0eHa OrpaHWYeHa
oOpaIreHHbIM Ha CEBEp KPYTHIM YCTYIIOM pasjioMa, CMEMAIONUM aJLTIOBHAIBHYIO
noBepXHOCTh. [IsaTh Tomorpadguueckux npodwumneit (B1-BS), uepe3 stor yctyn u3
1 POBOK MOJIENH, TOAyUYeHHOM ¢ momMoinbio BITJIA (cm. puc. 3.9), moka3pIBaioT, 4TO
OH UMeeT BbicOoTy 8—12 M, 3a uckitoueHuem npoduis B4, rae oH cocTapmiseT Bcero ~6
M. OTmeTuM, uTo npodguib B4 nepecekaeT HEOOIBIIOE PYCIO U AOPOTY Ha BEPXHEM
KOHYCE BBIHOCA, YTO MOTJIO U3MEHUTH MEPBOHAYAIbHYIO (DOPMY yCTyIa, XOTS MBI HE
MOKEM HCKIIFOUUTh UHTEPHPETALUIO 3TOr0 3HAUEHH S HUYKHETO YCTYIIa, OTPAKAOILETO
UCTUHHOE cMelleHne ycryna. Tonorpaguueckue npopuin NoKa3blBaloT, YTO YCTYIIbI
IPEACTABIISIIOT COOOM OHY CTYIEHbKY, UTO CBUJIETEIBCTBYET 00 €AMHUYHOM pa3phIBE,
XOTSl COCETHUIN 6-METPOBBIM YCTYIl BMECTO 3TOTO MOXET yKa3blBaTh Ha TO, YTO OHU
0o0pa3oBaliiCh KaKk MUHUMYM B pe3yJibTaTe IBYX coObITHH. OTOOpaH oauH 00paselr
IRSL (DZH1) u3 oOHaxeHusi nécca MOJ MOBEPXHOCTHIO TEppachl Ha IMOJHSATOU
CTOpOHE I0KHOTO pazioMa. [Ipoba O6bi1a oToOpana ¢ riyOuHbI 65 ¢M U J1ajia BO3pacT
17.0£1.1 teIic. ner (Tabmuna 3.2), 4TO MOKHO NPEAIIECTBOBATH OOPA30BAHUIO
ycTynoB (cM. puc. 3.9e). Mopdosoruueckoe JaTHPOBAHKUE YCTYIIOB, 32 HCKIIIOUCHUEM
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npoduns B4, nano cpennuit Bospact auddysuu (xr) 19.9 + 3.2 M? u BospacT ycryna

6.5-3.5 Thic. JieT (cM. puc. 3.9, g).

0 2.5

100

100 -80 -60 -40 -20 0 20 40 60 80 100

Pucynox 3.8 - (a) OprorpanchopmupoBanHoe wu3o0OpaxeHue Pléiades,
MoKa3bIBarONuil ydyactok S3 JKyHTapckoro pasiomMa (CM. MECTOIONIOKEHUE Ha
pUCYHOK 3.3) ¢ HaHECECHHBIMH Ha KapTy TpaccaMd pa3jioOMOB W HW3MEpPEHUSIMHU
cmemierust.  (b)-(I) Opmompancghopmuposannas u 3amenennas monozpagpus,
nonyueHunas u3z uzoopaxcenuul Pléiades 6oxoevix cmewennvix pycen ua S3 ¢
AHHOMUPOBAHHBIMU  BETUYUHAMU CMEWeHUs, CM. «ax» OJid MeCmONOoNodCeHul. (j)
Tonoepaghus ¢ 3amenennvim penvegpom, nonyuenHas u3z uzoopadicenuii Pléiades,
noxasvlearowas meppacvl T2-T0, om cmapvix Kk MOI00bIM, U YCMYNbL OTUHOU ~ 14 M
B00/Ib  CeBEPHOU BeMmBU PA3IOMA C OMMEYEHHbIMU MECHONONONCEHUAMU OBYX
npoghuneu (S1 u S2). (k, ) Tonoepaguuecxue npochunu SI1 u S2 uz [[MP, nonyuennwix

¢ nomowwio Pléiades, c yxazanuem gvicom.
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S$3 10XHbIR pasaeneHHbIA
Gaccenn
M

OxHbI# ycTyn Gaccenna

ycryna 6accenna
e -_:._""" (;:v
L T » - -
~ :
%

oo B2r04m g emt 24ee

5 40 30 -20 -10 0 10 20 30 50 50 40 -30 20 -10 0 10 20 30 40 50
C PaccTosHue OT pasnoma (m) 0 C Paccrosmxue ot paanoma (v)  NIENIN 1O

Pucynok 3.9 - Bnaguna Bmonws JlKyHrapckoro pasioma Ha cermeHte S3
(MecTomonoxkeHue cM. Ha pucyHke 3.8a). (a) OprorpanchpopMupoBaHHBIE
nzo0paxxenus Pléiades ¢ ycrynamu, mokasaHHbIMU KeAThIM 11BeTOM. (b) Tonorpadus
C 3aTEHEHHBIM penbedoM, mosiydeHHas u3 cHUMKOB Pléiades, ¢ o003HaueHrEM MecTa

orbopa oOpasma DZH1 (kpachas 3Be3gouka). (C u d) [llonesvie ghomoecpaguu
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CEBEPHO20 U I0HCHO20 YCMYNO08G (OmMmeyeHbl dcenmuimu cmpenkamu). (e) Oopazey IRSL
DZHI 6vin omobpan u3 necca na enyoune ~ 65 cm om nogepxHocmu meppacvl Ha
NOOHAMOU 10JCHOU cmopoHe pazioma (cm. b). [lokazan eo3pacm IRSL. (f) Tonoepaghus
3ameHenHo20 penveda, NONYYEHHAs] C NOMOWbIO OECNUNOMHUKA, NOKA3bI8AIOWAs
name monoepaguueckux npoguiei (B1-B5), ommeuennvix cunum yeemom. (4)

Tonoepaghuueckue npoghunu c pesynomamamu ux Mopgpoaocuyecko20 0amuposaHusl.

3.2.3. Ot pexn Kamantbl 10 peku Tenrek (yuacTtok S2)

VYyacrok S2 JI)KyHrapckoro pasjioMa npoctupaercs oT p. JKaMaHThI Ha ore J10
p. Tentexk Ha ceBepe c¢ mpoctupanuem 300°. J[Bu:kKeHHE B 3TOM CETMEHTE HUMEET
3HAYUTEIBHYIO BEPTHKAJIBbHYIO COCTABJSIONIYI0, NPUYPOYEHHYIO K OJHOMY
OCHOBHOMY KOCOMY Pa3JiOMy, XOTsI HEOOJIbIIINE CBEKUE YCTYIIbI PACIIPOCTPAHEHBI U B
npejenax mpujeramumx npearopuit (cm. puc. 3.40).

VYyactok «MenBexbs peka» (cMm. puc. 3.10) BaxkeH mj JEMOHCTpaLUU
CMEIIIEHUsI BO BpeMs TMOCJHEAHEro coObITUs. JPKyHrapcKuil pasjioM IepecekaeT
BepxHiol0 (T2) u HmwxkHio (T1) amioBUambHbIE MOBEPXHOCTH, MPUMBIKAIOIIME K
akTuBHOM peunor Teppace TO (cm. puc. 3.10C), KOTOpBIE NPUITOMHATHI KOCHIM
pazioMmoM. BogoToku, 3poaupyroniue noBepXHOCTh ObUIM CMEIIEHBI TPUMEPHO Ha 12
M, TIPU 3TOM OJIMH M3 HUX cMeteH Ha 15.7m (cm. puc. 3.10d). Yceryn mexay Teppacamu
T2 u T1 cmemen Brnpaso Ha 13 M. Ha T1 oTrcyTcTBYIOT NpU3HAKH FOPU3OHTAIBLHOIO
CMEILIEHHS, BEPOSATHO  TMOKPBIT  MOJOABIM  ocaakoHakomieHuem.  Illects
Tornorpaduueckux npoduiei, moaydeHusix u3 STM ¢ momorpio BITJIA, moka3siBaoT
OJIHY CTYIICHb C OJMHAKOBOM BBICOTOM, B cpeHeM ~7.9 M, Kak Ha CTapoH, Tak U Ha
Oosnee Mosomor Teppace (cMm. puc. 3.10b, 3.10e, 3.10f). IIpodmas P2 wumeer
MOP(]OJIOTHIO TBOWHOTO YCTyMa, YTO, MO HAIEMy MHEHHUIO, SIBISIETCS PE3yIbTaTOM
JIOKAJIM30BAHHOTO OMOJI3aHUsI BAOJb YCTYIA, KaK TOKA3aHO MyHKTUPHBIMU KPACHBIMU
JUHUSIMH Ha pucyHke 3.10C. PaBeHCTBO BEIMYMH BEPTUKAIBHBIX cMmemieHuid T1 u T2
Ha yyacTke MeJIBeKbsl peKa, a TaKKe MPaBOCTOPOHHETO CMEILIEHUS PYUYbEB IMO3BOJISIOT

PEANOI0XKUTh, YTO 00€ Teppachl UCIIBITAIA OJIUHAKOBOE CMEILIEHHUE.
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O6pazey Rc1:
515-460 kan. neT o H.A.
345-340 kan. ner Qo H.A.

MeaBexbs peuyka
KPYNH. nnax

82%20.7m
~7127.5m" 29.6°

21.2m’ 29.9°

Buicora (m)

T
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ol P5 P5
’ 660
. . 83203 mi796m 32.7° you
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CcB PaccTonmme ot pasnoma (v)  IENR 03 Paccrosinue ot paanoma (m) _[_(ﬁ
Pucynok 3.10 - (a) OprorpancdopmupoBannbie cuumku — Pléiades,

MOKa3bIBAIOIINE YCTYIBI U CMEIICHHbIE pyclia pa3jioMa Ha yyacTke MenBexbs peka
(81,37° B. m., 4590° c¢. m.) B mpeaenax yvactka S2 (CM. PHCYHOK
3.11). Mecmononoocenue obpasya RCI (kpacnas 36e30a) u e2o 603pacm yKa3aHo Ha
pucynke (a). LIMP, nonyyennwiti ¢ nomowwto, bBII/IA, nokazviearowas mom dnce uo,
YUMo U Ha pUcyHKe (a) u MecmonooNceHUus Mmonozpaguieckux npoghunet nOKA3aHsl
Ha pucynuke (b). Pucynox (c) - ceomopghonocuveckas Kkapma, NOKA3bIBAIOWAS

npomsicennocmes 08yx meppac Tl u T2 u ycmyna RI mexcoy uumu, T0 —
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cospemennoe pycio peku. Pucynok (d) cnumox kpynnoeo naana cnymuuka Pléiades,
nokasvigaiowee cmewernnvie pycia Cl, C2 u C3 u yemyn R1 ¢ genuuunamu cmewenuu
6 mempax. Pucynok (e) - nanopammwiii 610, nokazvleaowuii ycmyn, KOmopbulil umeem
00uHaxogyro evicomy Ha obeux meppacax Tl u T2. Pucynok (f) - monoepaguueckue
npoghunu PI1—-P6, nonyuennwiii uz LJMP om BIIJIA, noka3viearoujue 8vicomy ycmynos
(kpacuvlli  mexcm, 6 Mempax), eozpacm Ougpysuu (uepuviti  mexcm, M),
MAKCUMAbHble YKIOHbl YCMYNa (4epHulli meKkcm, 6 2paodycax) u 6eepHvle VKIOHbl
(cepwiti mekcm, 8 2padycax).

Kpowme Toro, Mopdomorus ycTyma npeanosaraet Ha Ka4eCTBEHHOM YPOBHE, UTO
CMEIllEHHE MPOU3OIUI0 B pe3yjbTaTe OAHOIO 3emieTpsceHus. Mopdoaoruyeckoe
JATUPOBAHKE YCTYTOB Uil BceX mpoduiieit, kpome P2, KOTOpbie Mbl HCKITIOYMIIN HU3-32
BO3MOKHOCTH OIOJI3aHUS, JNanM cpeauuii Bospact aupdysun 24.2+1.8 m?, uto
npeanojaraet Bo3pact ycryna 7.3—4.6 Teic. ner. Ha mogusaToil cropone ycrymna Obut
coOpan o6pazen yiautok (RC1), u3pnedeHHbI TpUMEPHO Ha | M HHMKE MOBEPXHOCTH
BepxHel Teppackl (T2) (cMm .puc. 3.10a), u ObLIM MOJYYEHBI PATUOYTIEPOIHBIC
Bo3pacThl 515-460 u 345-340 kaMOpPOBaHHBIX PATUOYTICPOAHBIX JeT (Tabauia 3.2).

BrlI111e 0CHOBHOTO Pa3IoOMHOTO YCTYIIa B IOJHHE p. MeaBexbs 0OHapyKeH erle
omuH BeicoTOM 4.4+0.6 M (cm. pmc. 3.11a, 3.11b). Dror ycrym mmeer Bo3pact
nuddysun 15.942.9 M2, uto npeamnonaraer Bo3pact 5.3-2.7 Teic. et (cM. puc. 3.11b).
Hpyras npo6a ynutok (RC2), 3aneraromas B pe4HbIX OTIOXKEHUSIX Ha TIIyouHe ~1 M,
HAa IOKHOM CTOpOHE paszioma, pgana Bo3dpacT 3975-3835 kanmuOpoBaHHBIX
paanoyriaepoanbix jet (cm. puc. 3.11¢, b u 3.11d, Tabauma 3.2).

MBI u3MEpHUIM BBICOTY YCTyna IO CerMeHTy S2 1o TomorpadudecKum
npodunsim ¢ nomoibto [IMP, monydenHoit u3 cuumkoB Pléiades, B ocHOBHOM B
MECTax, TJIe YCTYIT IEPECeKaeT BOIOCOOPHI MaIbIX peK. Mbl 0OHAPYKHIIN YCTONYNBBIC
YCTYTIBI BRICOTOW 6—9 M BIOJIb IOXHBIX JIBEHAANATH KHIOMETpoB S2 (cM. puc. 3.4b),
BKJIFOYAsi YYaCTOK peku MenBexXbs, Kak ommcaHo Bbimie. OTCYyTCTBHE Ha TJIABHOM
paszoMe yCTymoB MeHee 6—9 M, HeCMOTps Ha IMIMPOKYIO COXPaHHOCTh W OOWIiIne
MOJIOABIX AJUTIOBHUATBHBIX OTJIOKEHHUH, TMO3BOJIIET MPEANOI0XKHTh, UYTO YCTYIIBI

BbICOTOM 69 M 00pa3zoBasivch Mpu 0JHOM 3emiieTpsiceHnu. OTHAKO Ha CEBEPHBIX CEMU
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KUJIOMeTpax S2 YCTYIbl pe3Kko yMeHbaroTces (MeHee 5 M), Komnbemn u nap. [73]
o0Ocne0BalId 3TY YacTh pa3phbiBa U ClEaId BbIBOA 00 OJHOAKTHOM MPOUCXOKICHUU
ycTynoB BbIcOTOM 1.6+0.2Mm. «CBexuey yCTyIbl 3aKaHUYMBAIOTCS Ha Tiepexojie oT S2 K

S1, mpu 3ToM Mopdodorust S1 u SO, Kak onUcaHO HUXKE, Topa3io Oosee CriIaKeHHas!.
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3 O6pazey Rc2:
j| 3975-3835 kan. ner. go H.4.

Pucynox 3.11 - (a) OprorpanchopmupoBanHble u3o0paxenus Pléiades,

MOKA3BIBAIONIUE BTOPOM YyCTym (GKEITBIE CTPEJKH) BBEPX IO TEUCHHUIO OT ydJacTKa
Mensexbs peka (81.36° B. 1., 45.90° C.111.). Mecmo ombopa obpazya RC2 ommeueno
KpAcHoU 36e300u, Kkopomkas kpacHas aunus - npoguia dGPS. (c) I[lonesas
gomoepagpus ycmyna c¢ monoepaguueckum npoguiem dGPS u pesynemamamu

MOpghonocuyecko20 0amuposanusi yCmynda, NOKa3auHviMu Ha ecmaske. (d, €) Ilonegvle
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domoepaguu wyppa u oopaszya oproxornocux moanockod RC2 (KpacHwlili Kpysicok) ¢

VKa3aHuem KainubpoBanHvIM paouoyeiepoOHbIM 603PACHIOM.

Tabmuua 3.2 — Pe3ynpTaThl yIJIepOJIHOIO U HHPPAKPACHO-CTUMYJIHMPOBAHHOIO

nmromuHectieHTHOro (IRSL) natupoBanwms

Bo3pacT o paauoyrjiepoaHoMy MeTOay

OG6pasibl [TyHKT B.A. | C.IL Marepuan Bospact
(kam. jet

JI0 H.JI.)

RC1 Mensexnsa |81.376 [45.904 Pakyka 515-460

peka YIIUTKA 345-340
RC2 Mensexnsa |81.364 [(45.897 Pakymika 3975-3835

peKa BBEpX YIIUTKA
1o
TEYEHUIO

Bo3pacT 1o J1oMiUHECIIEHTHOMY MEeTOIY

O6pa3ubl 180%:14) B.JI. | C.IL ['my6una CymMm. | Bospacr,
(M) MOII. | THIC. JIET
JI03bI
(I'p/kr)
DZH1 Cerment 3 [81.660 [45.751 0.65 391+ 170+
rpabeH 0.24 1.1

3.2.4. K ceBepy ot pexku Tenrtek (yuactku S1 u S0)

Me1 onpenenuiii S1 kKak yyacTok paszioma ot p. TenTek Ha ceBep 10 ~46.10° c.
m. ¢ npoctupanrem 300°. Ha ydactke S1 oOmuit penbed cocraBiser 10 600m ¢
MPAaBOCTOPOHHUMHU CMeNIeHUIMH 0K0JI0 20—30M, HO CBEXHX YCTYIIOB W TPEIIUH HE
oOHapyxeHo (pucyHok 3.3). Cerment SO ompenensieTcsi Kak 4acTh pasiioMa K CeBepy
oT 46.10° c.i1. DTOT cerMeHT TaKxke umeeT npoctupaenue 300°, HO u3rudaeTcs Ha T
Ha 46.67° c.m. no npoctupanus 240°. Tonorpaduueckuit penbed Ha yuyactke SO B

ocHoBHOM MeHee 200 M, 6e3 CBEKUX YCTYIOB HJIM OOKOBBIX CMELIEHUH.
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3.2.5. Pa3jioMbl, TPEeIMHOBATOCTb M OINOJ3HH B IPeAropbsx
JlsKyHrapckoro Amnaray

B npenenax cermenTa S2 ycTyn IJIaBHOTO pa3jioMa yMEHbIIaeTcs oT 6-9 m 10
<4M ¥ COBIAJAET CO CBA3AaHHBIM C HUM Pa3JIOMOM, KOTOPBIN MPOCTUPAETCS Ha BOCTOK-
CEBEPO-BOCTOKAa M BBIXOJUT B HU3MHBI BOCTOYHEE p. TEHTEK, CEBEpPO-BOCTOUHEE
Jlenicunckoro paspbiBa (cM. puc. 3.12a). Mbl moceTusii KOCOW pasjioM Ha y4acTKe
«Bocrounee p.Tentex» (cM. puc. 3.12a), rae obciienoBaiv KpyThie 0OpallieHHbIC Ha
CeBEp YCTYMbI, COXPAaHUBIIWECS B TMpeaenax HeOOJBIIOr0 BOJOCOOpa pPYUbs.
CoBpeMeHHBIN pyuell mnpope3an NPUMNOAHSATHIA OJOK Y3KUM YIIEJIbEeM, OCTaBHUB
XOPOIIO COXPaHUBIIUKCA OCTATOK yCTyTIa.

BricoTta ycTyna Ha OTAeNbHBIX Tonorpaguieckux npopuisix konednercs ot 4.0
1m0 10.2 M 1o mpocTUpaHuio, HO OONBITMHCTBO W3 HUX> § M, M Ha BCEX BHJIHA OJIHA
Tonorpaduyeckas CTyneHbKa 0e3 CKOca, YTO CBHJIETEIBCTBYET O CMEIIECHUU MPHU
OJIHOM 3emiieTpsiceHuu (cM. puc. 3.12e). Bnons 3TUX yCTynoB MOKHO OOHApY»XHUTh
00BeKTHI, cMenieHHbie Ha> 20 M. Hamu npoBeneno Mopdosioruueckoe JaTHpOBaHHE
ycTynoB 7 mpoduiei Ha ’TOM ydacTKe.

[Ipoduns T4 nmeer Bo3zpacT ko3ppuuuenta nuddysuu O0onee yeM B J1Ba pasza
BbIlIE, YyeM y npyrux. Cpennuid koapduurentra qud@ys3un (KT) 1o BceM npoPuisim,
kpome T4, cocrapnser 11.3+1.6M% uro moapasyMeBaeT BO3pacT ycTyna oT 3.6 1o 2
TBIC. JIET Ha3aJ. [loMrUMO 3TUX BBICOKMX U CBEKUX PA3JOMHBIX YCTYIIOB, HA OKpanHax
xpebTta B mpeaenax mepexoaHor obOmactu Mexnay JKyHrapckum u JICICHHCKHAM
pasnomMamMu OOHapy»EeHbI HEOOJbIINE W CBEXHE TpeuuHbl (cMm. puc. 3.12-3.13),
KOTOPBIE MIUPOKO PACIPOCTPAHEHBI B Mpearopbax JxyHrapckoro Anaray, 0COOEHHO
B Omm3u S2 u S3 (cm. puc. 3.13a). DTH yCTymbl XOPOIIO BHJIHBI HA KOCMHUYCCKUX
CHUMKaX, XOTs IPU3HAKOB OOKOBOrO CMEICHHS MBI He 0OHapy ki (cM. puc. 3.13b -
3.13f). Mb1 Takxke BbIACISAEM psAA KPYNHBIX KAaMEHHBIX JIABUH B Mpejeiax
Jlxynrapckoro Anaray, npuieramomux K S3 (cm. puc. 3.13a - 3.13@). OnoszHu conuu
Ha KPYTHIX 3ala/IHBIX U CEBEPHBIX CKJIOHAX, a 00JIOMKHA 00pa30Bajiv HEOOIBIINE 03€pa

Ha AHC MPUJICTar0InX TOJIMH.
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Pucynoxk 3.12 - Caumok Bing Map, moka3bpIBaomuii 30Hy Mmepexojia MexIy
JleicunckuMm u JKyHTapckum paziomamu (a). benvim mpeyeoivHUKOM ommeyeH
nepexoo, 2oe svicomul ceexcux ycmynog K02 naoaiom ¢ 6-9 m 0o <4 m. (b, C)
Tonoepagusa 3amenennozo penvega u opmompanc@opmuposanHvle U30OPaA*CeHUs,
NOJYUeHHble ¢ NOMOWbIO OPOHA, NOKA3bIBAIOWUE C8edHCUe YCMYNbl U PACNONIOHNCEHUE

cemu monoepaguuecxux npoghunei (T1-T7) na yuacmxe pexu Tenmex 8 60CmMoUHOL
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yacmu (81.05° 6.0., 46.00° c.w.). (d) Ilonesass pomocpagus ycmyna, ommeuennas
JHCEIMBbIMU CMPENKAMU 86epXy U NYHKmMupHou aunuel 6Huzy. (€) Cems npoghuneii T1-

T7 ¢ pezyrbmamamu 0amuposanus ux Mop@hoI0cUYecKux yCmynos.

45950'N

6N

Pucynok 3.13 - (a) Cuumox BingMap, mnoka3bpiBalOmUii CEBEPHBIM
JlxyHrapckuii Anatay ¢ HAHECEHHBIMH Ha KapTy Clie/laMd pa3IoMOB U omoJi3He. (b-
f) Caumku Google Earth, Ha KOTOpBIX BUITHBI CBEXHE TPEIIHMHBI (OTMEUYEHBI KEIThIMU
CTpeJIKaMH ) Ha TIOBEPXHOCTH XOJIMOB BOM3u S2 (okoisio 81.29° B.x1., 45.92° c.m1.) u S3
(okomno 81.77° B.n., 45.70° c.u1.). (g) Caumku BingMap, noka3zbiBaroiiye npuMepsbl

KPYITHBIX OIOJI3HEN KopeHHbIX nmopoa (81.47° B.1., 45.65° c.1.).
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BriBOABI IO TPEThHEH I1aBe:

JlenicuHCckumii pasziioM, poctuparomuiics Ha 120 KM BIOJIb TPacchl, pa3ieiieH Ha
BOCTOUHYIO, IEHTPAJIbHYIO M 3amajHyro dvacTu. HaOmiomaroTcst BepTHKaIbHBIC
CMENICHUS BJIOJIb BCEH €ro JITIMHBI, C BIPAXKEHHBIM MPAaBbIM OOKOBBIM KOMITOHEHTOM.
BoctouHnas yacth pa3ioma HaXOJUTCS B TOPHON MECTHOCTH, T/I€ HAJTUYHE PA3IOMHBIX
YCTYNOB, a TaKKe OTKJIOHEHHS PYyCel PEK CBUJETEIbCTBYIOT O TEKTOHWYECKOM
aKTUBHOCTU. [{eHTpanbHas 4acTh NPOXOAUT Y MOAHOXKUS TOphI LIIBIOBIHIRL, a K 3amany
ot p. TenTek oOHapyXEHBI YCTYNBI C MPABOCTOPOHHUM cMmelnieHneM. Ha 3amagnom
KOHIIE pa3jioMa eCTh eperud, COMPOBOKIAEMbBIN YCTyIaMu, 00palieHHbIME Ha for. Ha
OKOHYAaHWU pa3jioMa CBUJIETEIbCTBA €r0 AKTUBHOCTH MEHEE  BBIPAKEHBI.
Mopdonoruueckasi TaTUPOBKA yCTYIIOB MOKA3bIBAET WX BO3PACT OKOJIO 5.3-3.5 ThIC.
aet. Bece 310 yka3piBaeT Ha HEOOXOAUMOCTD JTAJIbHEHIIIMX UCCICAOBAHUMN JIJIsI OLICHKU
CEMCMHMYECKOI0 MOTEHIMAIA U PUCKOB ISl PETHOHA.

B nannoii paGore Mbl mpoBenH cerMeHrtanuio [[KyHrapckoro pasioma Ha
BOCEMb Yy4yacTKOB. CermMeHThl pa3iIuyaroTcs Kak 10 TreoMopdoIoruuyecKuM
O0COOCHHOCTSIM, TaK U [0 XapaKkTepy MposiBeHUs camoro pasyioma. CermeHTsl SO u S1,
OpOCTUpAKOIIMECs OT fora Ymapajga [0 CEeBEpo-3alaJHOro KOHIA pasiioMa,
XapaKTepU3yrTCs AerpaupOBaHHBIMU YCTYIIaMU U OTCYTCTBUEM SIBHBIX MPU3HAKOB
pasiomMa u3-3a peuHoi ’po3un. B cermenTe S2 CymecTBYIOT XOPOIIO COXPAHCHHBIC
yCTyIbl, cxoxas wMopdomorus U uX GOPMHUPOBAHUE BBI3BAIO EAUHUYHOC
3eMIICTPSICEHHUs, TpHUBEAIIero K ux ¢opMmupoBanuio. B naHHoi paboTe Takxke
UCCIIEYETCS BO3MOXXHOCTh MPOJOJLKEHUSI 3TOTO €JUHUYHOIO pa3pblBa Ha IOT, 3a
npeaenamMu cermenrta S2, Ha paccrosgaue 10 200 kM, Bkitodas yuactku S3, S4-S7. Otu
Y4aCTKH  pa3jioMa  XapaKTepU3YIOTCS  Pa3IMYHBIMH  reoMOop(dOIOrH4ecKUuMU
OCOOCHHOCTSIMU U MPEUMYIIECTBEHHO  YUCTBIM  cIBUTOM.  OmpejesieHbl
JIOTIOJIHUTEJIBbHBIE CBEXKHE YCTYIbI MEX 1y JlencuHckum u JPKyHrapcKum pasziioMaMu,
a TaK»Ke OMUCAHbI CKOIICHUS] KOPEHHBIX MOPOJI, YTO CBUJIETEIBCTBYET O ACSATEIbHOCTU
pasioMa. J/IaHHOe HccleIoBaHuE BaXKHO J1Jis OoJiee TIIyOOKOro MOHUMaHUs XapakTepa
pazjioMa W €ro MOTEHIMAIbHOTO BIMSHUS HAa PETUOHAIBHYI) CEHCMUUYECKYIO
AKTUBHOCTb.

76



I'TABA 4. BOSMOKHBIE CHHEHAPUHA
MAJIEO3EMJIETPSICEHUI

["'eomopdoornuexkne Mpu3HaKy BhIIBIEHHBIX CMEIIEHUN CBUIETENbCTBYIOT 00
OJIHOBPEMEHHOM MOJBMKKE BJ10JIb JkyHTrapckoro u JlencuHckoro paznomax. KOxHbie
yactu J[KyHrapckoro pasioma (cerMmeHThI S7-S4) mpoCcTHparoTCs Mo a3umMyTy ~328° u
SABJISIIOTCS MPABOCTOPOHHUMM ciBuramu. CermeHT S3 mmeer npoctupanue ~300° u
NpeACTaBIsgeT co0oil caBur co B30pocoBod coctaBiswonied. CermeHT S2
OpeaCcTaBIsieT cOOOM OJMHOYHBIN pa3ioM C OTBETBICHUSMHU Ha 3amaje BriIyOb
Jlxynrapckoro Anatay. [logsmxkek nmo cermentaM S1 u SO, mo-BuaumomMy, He ObLIO
nocne (GopMHpOBaHHUS aUTIOBHAIBHOTO KOHYCa BBIHOCA (€ro MOBEPXHOCTH HE
cMmeteHa). Kommbern u zip. [25] oreHnIM moIBM>KKY B BOCTOYHOM 9acTH JISTICHHCKOTO
paznoma B 8.2—13.8 M 1 a3uMyT BekTOpa nmoaABuKKU B 317-343°, a Takke yroJ najieHus
paznoma B 50°. CX0ACTBO a3MMyTa BEKTOpA CMEIICHUS C a3UMYTOM, OIpPEICICHHBIM
Komnbennom u ap. [25] mo JlencuHCkoMy pasiiomy, a TakKe a3uMyT BeKTopa
NOABMKKM 328°, nmoapazyMmeBaemblil TpeHaoM FOxHoro J[xyHrapckoro pasioma, rie
JBUKEHUE ObUIM MPEUMYILIECTBEHHO PABOCTOPOHHUMHU 3aCTaBJISIOT MPEIOI0KHUTH,
YTO a3MMYT BEKTOpa MOABWXKHA IOCTOSHEH Ha MPOTsLDKEHUH JKyHrapckoro u
JlerncuHCcKkoro pasiaomos.

JI1s1 OLEHKN pacnpenesIieHusl CMELIEHNHA BO BPEMS CaMOM IOCJIETHEN MOJIOI0U
NOJBWXXKHM BIOJIb JKyHrapcKoro pa3jaoMa MCIONIb30BaHbl pa3Hble noaxoapl. Ha rore
(cermenThl  S7-S4), rAOe NOJABMXKAa MNPEUMYIIECTBEHHO  IPaBOCTOPOHHSIA,
UCIIOJIB30BAHbl CITyTHUKOBBIE CHUMKH BBICOKOI'O pPa3pelleHMs I BBISBICHUS U
U3MEpPEHUS MHOTOYHMCIICHHBIX cMelleHud. CpenHsisi BeIMYMHA TPABOCTOPOHHETO
cMmeleHus omnpesesneHa B 8.8 M (pucyHok 3.7). CmernieHue MmeHee 6 M Ha y4acTke S5
BO3Jie AJalllaHbKOy, Kak YIOMHUHajioch B [36], pacrmojiokeHbl B paloHE C
MHOTOYHMCJICHHBIMU pa3zioMamMu. TakuM o00pa3oM, MpEeArnojaraeTcsi, YTo IIMPOKO
pacmpocTpaHeHHOE CMelleHne B 6—9M, oOHapy KEeHHOE BIOJb yuacTka S7-S4, mydiie
OTpa)kaeT CaMblil MOJIOZIOM MOBEPXHOCTHBIA pa3pbiB BJOJb OCHOBHOIO pasioma. Ha

ydacTke S2 00Hapy>KeHBI yCTYIbI BEICOTOM 6—9 M, KOTOpBIE, TO-BUANMOMY, SBISIOTCS
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pEe3yJbTaTOM OJJHOAKTHOTO CMEIIEHHSI, a Ha yJacTKe «MeaBexKbsl peKa» NpOCTUPAHUE
pasioma coctaisget 300°, a ycTymbl BeICOTON 6.7 — 8.9 M CBsI3aHBI ¢ JIaTepaIbHBIMH
BogousmenieHusiMu 11.6—15.7 m. MakcumanbHoe 00KOBOE CMElIeHHE, 00HAPYKEHHOE
Ha cerMeHTe S2, OJIM3KO K caMOMy OOJIBILIOMY B MHUpPE KOCEHCMHUYECKOMY YHUCTOMY
CIBUTOBOMY CMEIIICHUIO, U COCTaBIsIET ~15.5 M [184], a ¢ yd4eTOM KOMIIOHEHTHI C/IBUTA
Ha S2 o0111ee CABUTOBOE CMeleHre OyAeT elle Boiiie. Eciiu NpuHsITh a3UMYT BEKTOpa
NOJBMXKU B 328°, 3TM mW3MepeHus MaroT NoaBmwkky 14.7-19.9 m mo miockoctu
pasnoma, nagaromieii Ha ror moj yriom 39-55° (cm. puc. 4.1). Jlna cermenra S3
CJI0’)KHO€ CTPOEHHE PA3JIOMHOW 30HBI 3aTPYJHSET OLEHKY YMCTOM MOABUKKH, XOTS
MUHUMAaJIbHBIE OOKOBBIE cMemIeHHs B 7.3—9.2 M Obuti 0OHAPYKEHBI BJIOJIb OCHOBHOTO
casuroBoro cermenTa. IIpennosnarasi, 4to pasziom majaaer nox yriom 47° Ha OT, Tak
KaKk OH HMEeT TaKOW e Yrojl MajJeHHs, KaKk U Ha CerMeHTe S2, cO CpeaHuM
npoctupanueM 300° ¥ a3uMyTOM BEKTOpa MOABWXKKK 328°, BBIUMCIICHA BEJIWYMHA
casura no pasyioMmy B 9.3-11.7 M. AHAJIOTMYHBIA MOJAXO0J MCIOJIH30BaH sl OLICHKU
NOABMKKM Ha BocTouHOM ydacTke B paiioHe p. TeHTEK, B IEpEXOIHON 30HE MEXKIY
JxyHrapckuM u JIENCMHCKUM pa3zfioMamMu. JTOT pasyioM mapajuiesieH JlencuHckomy
paziomy ¢ npoctupanueM 280°. OrieHeHa MoaBUKKa BIodb pa3iaoma B 10.4—15.4 m,
Ipeanoaras a3uMyT BEKTOpa MoABrxkku 328° u maienue pazinoma B 50°, Kak 3To ObUIO
oOHapyxeHo misa coceanero JlemcwHckoro paszmoma [25]. OTtm  3HadYeHUS
IpEAnojaraloT Topu3oHTalIbHOE cMemieHue 5.2-7.7 M. Ilogbopka reomerpun
Pa3IOMOB M OLIEHKA MOJBIKEK JIJIsl K&XKJIOTO y4acTKa MpuBeeHbl B Tabmuie 4. 1.
HemnpepsiBHOCTH ycTynoB BAoJb JKyHrapckoro pasjioma, CBeXash U CXOxKas
Mopdororus ot cermeHTa S7 Ha Iore 10 cerMeHTa S2 Ha ceBepe, Ha MPOTSHKEHUH He
MeHee 250 KM yKa3bIBalOT Ha €IMHUYHYIO MOJIBUXKKY MO pasiiomy. B 1iesioM, BenmnunHa
NOABMKKM 10 J[>)KyHrapckoMy pasznomy ysennuuBaercs ¢ FOro-Boctoka Ha Cesepo-
3anaj, ¢ HauOOoBIIEH MOJBUXXKOHN B IICHTPAILHOM CETMEHTE S2 U, BO3MOXHO, S3. JTa
o0nacTe OONBIIOrO CMEMICHUS HAXOJWTCS Ha MEepexoae OT MecTa, TAe JUHUU
JIKYHrapcKoro pasjaomMa MEHSETCS MPOCTHPAaHUE C CEBEpO-3allaJHOr0 Ha IOYTH
CyOITMPOTHOE W TPUMBIKAET K 30HE PA3JIOMOB, OTBETBISIOMIUXCA HA 3amaja OT

JIKyHrapckoro B CTOpoHy JIENCHHCKOrO pas3jioMOB B palloHE BOCTOYHEE p. TEeHTEK.

78



XOTs ¥ HET NPSAMOM CBSA3U MeXAy J[KyHrapckum u JIenCuHCKUM pa3ioMaMu, IMUPOKO
paCIPOCTPpAaHEHHBIE TOJIOLIEHOBBIE Pa3IOoMbl MEXAY J)KyHrapckum u JIENCUHCKHM,
MOBBIIIAIOT BEPOSATHOCTH TOTO, YTO MOJBHKKA JJIMHOW celicMopa3pbiBa B 375KM BAOJIb

JIByX OCHOBHBIX Pa3JIOMOB 00Pa30BaJIUCh OJJHOBPEMEHHO.
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Pucynoxk 4.1 - (a) Dcku3, Moka3bIBalONMK YIPOIIEHHYIO T€OMETPHUIO pa3iioMa,
BKItouas JlenmcuHckuu pa3inoM U cerMeHThl S2-S7  JIKyHrapckoro pasioma.
Iloosusicku Ha yuacmkax S2 u 83, Komopvle GKIHOUAOM  CYUeCMEeHHble
8epMUKATIbHbIE U  20PU3OHMANbHLIE COCMABIAIOUUE, OYEHUBAEMC C YYemoM
HOCMOSIHHO20 a3umMyma eekmopa noosudcku 328° ons ecex yuacmkog; (b) cmewenus
Ha ceemenmax S2-ST icyneapckoeo pasznoma (opamdicesviii) u Jlencumckoeo

(kpacuwiit) u Ha paznome socmounee p. Tenmex (TRE).
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Ta6nuna 4.1 — JIBa cuenapusi oOpa3oBaHus pa3pbiBa

CermeHTt Hmuna, | [Ipoctupanme |  Yron N3mepennoe | M3mepennoe | Ilpeamonaraemoe cpenHee
(yuacTok) KM najieHusl | MUHUMAJIbHOE | MUHUMAJIbHOE cmemenue (AD), m
OOKOBOE BEPTUKAIBHOE
CMEIIICHHE, CMEIIICHHE,
M M
LPF 120* 290° 50"KO* 5-9* 5-9* 8.2-13.8*
TRE 7 280° 50'1O - 6.9-10.2 10.4-15.4
S2 35 300° 39°- 50° 11.6-15.7 6.7-8.9 14.7-19.9
10)
S3 40 300° 47" 1O 7.3-9.2 - 9.3-11.7
S4-S7 173 328’ 90"'1O 6.0-9.0 - 6.0-9.0
Cuenapuu | Yyactku SRL? AD, m Mw u3 AD? Mw w3 SRL* | Mw u3 CooTHoILIEHNE
pa3phIBOB KM Mo CKOJIbYKEHUS
K JUTMHE
RS1 LPF+ 375 8.2-19.9 7.9-8.2 8.1 8.1-8.4 2.6x10°—
TRE+ 3.7x10°
(S2-S7)
RS2 S2-S7 248 8.8-19.9 7.9-8.2 7.8 7.9-8.2 4.0x10° -
5.5x10°

*napaMeTpbl JIencuHCKOro pasaoMa B3sAThl U3 paboThl KeMnoen u aBTophl.
*SRL- nnmHa moBepxXHOCTHOTO pas3phiBa; AD- cpemHee CKOIbKEHHE;
N Mw paccuutano o gopmyse Mw =7.04+0.89log(AD) u3 [20]

+ Mw paccuntbiBaetcs o ¢popmyie l0g(SRL)=-2.943+0.681Mw u3 [41]
TRE- BocTounee peku TeHTek




B nocnennem mpumepe HabOmoaaiuch KpynHble (>10 M) MHOTOYHCIEHHBIE
pa3pbIBBI CO CMEHOM CMEMICHHS OT CIBUTOBOTO K HAJBUTOBOMY JIBIXKEHUIO BJIOJb
npoctupanus [186, 187], yTo aHaTOTMYHO CIIEHAPHIO, KOTOPBIA MBI MPEICTABHIN
3]1€Ch.

OTMeTuM, 4TO Helb3si cOpachiBaTh CO CUETOB CIEHAPUHM C MEHBIIEH JIJTUHOM
pa3pheiBa, TP KOTOPOM TIOJIBFIKKA 10 J[XKyHTrapcKoMy pasjioM IPOU30ILIa B0 €T

CEerMeHTOB S7-S2, ¢ o0mieit nuHOM ceiicMopa3pbiBa B 248 kM.

4.1. XpoHoJiorusi 3eMJIeTPSICEHU M

HMeroTcss OTHOCHUTENBHO OTpaHUYEHHBIE JaHHBIE O BpPEMEHHU TMOCIETHUX
noJBIxKeK BIoab JxyHrapckoro u JlencuHckoro pasiomoB. Haunbonee moapoOHast
najyieocericMosoruueckas nahpopmarys Ha JaHHbI MOMEHT IoJiyueHa B padore [36],
B KOTOPO# BBIJICIICHBI YEThIPE MOABMKKHU BI0JIb cermMeHTa S7 (cMm. puc. 4.5b), ¢ camprii
MOJIOJI0H pa3pbIB Mpou3o1Le 1nocie 6.6 ThIC. JIET Ha3ald, IPEANOCIIEHEE B HUHTEPBaJe
12.2-6.6 ThIC. €T Ha3aj, TpeThe B uHTepBaie 19.4—17.3 ThIc. €T Ha3a/1 U YETBEPTHIN
B ToM k¢ uHTepBasnie 19.4-17.3 Twic. ner Hazaa. Takue BpeMEHHBIC OLICHKU JIalOT
CpeaHee BpeMsi MMOBTOpSieMOCTH npuMepHO 4—6 Thic. siet [36]. [Tomydennsiii oOpasern
(IRSL DZH1) naBmwmii Bo3pacT mpuMepHO B 12 ThIC. JIET, BO3MOXHO, MMOKA3bIBACT
BpeMsI CMEIIEHUS Teppackl S3 mepe1 caMbIM MOJIOABIM coObITHEM (cM. puc. 4.9).

Ha yuactke MenBexbst peka (cerMeHT S2) ABE paavoyIJIepoIHble 00pa3iibl
(RC1 u RC2) marot Bo3pact ~400 u ~4000 ner go H.1. (cM. puc. 3.10 u 3.11 u Tabmn.
3.2). OueBHMIHO, UYTO pPaTUOYTIEPOTHOE HATUPOBAHUE YIUTOK B TEPPACOBBIX
OTJIOXKEHHUSIX MOXKET HE OTpa)kaTh BO3PACT J€POPMUPOBAHHOM TEPpPaChI, TOCKOJIBbKY
BIIOJTHE BEPOSITHO, YTO YJIUTKH MPOHUKAIM B TIYyOb CIIYCTS JOJTO€ BpEeMsl IOCHe
OTJIOKEeHUS TpaBus. [loyueHHbIe pe3yibTaThl MO BO3PACTY, XOTSA U OrpaHUYEHHBIE,
MOTYT OBITb COBMECTHUMBI C pe3yibTaramu [36], eciu NpeamnosiokuM, 4yTo Oosee
crapsiii (~ 4000 nmer m0 H. 1.), a He Oosnee mosomoit (~ 400 et a0 H. 1.) BO3pacT
pEINpe3eHTaTUBEH U1 OTJIOKEHUM Ha ydacTke Meznsexbs peka. B 3tom ciydae
MOJTyYEHHBIE BO3PACTHBIC JaHHBIC MOATBEPKAAIOT HAJHUME €AMHCTBEHHON KPYITHOM

IIOABMXKKHN BAOJIb I[)KYHFapCKOFO pa3jiomMma, Iponu3omeaAmero B TCUCHUC TMOCICIHNX



~4000 net po H.1. Bo3M0XKHO, YTO 3TO €IMHCTBEHHOEO 3a ITociiegHne ~17 ThIC. JIET,
€CIIM paCCMaTPHUBATh YCTYIIBI BIOJb BIaAUHbI Ha S3 (cM. pucyHke 3.9), Kak pe3ysbTar
€AMHUYHOTO COOBITHSI, HA YTO YKa3bIBa€T OTHOCUTEIBHO KpyToW yctyn. OauH
poUIb Ha ’TOM YUYaCTKE MOKa3aj MEHBIITYI0 BETUYMHY MTOABUKKH, YTO, €CIIH ObI OHO
OBLJIO peanbHBbIM, O3HA4YaJIO ObI, YTO 3a mocienHue 17 ThIC. JeT mpousouwio Ooiee
OJIHOTO 3€MJICTPSICCHUS.

Komnbenn uw nap. [25] menmaroT BBIBOA O CHUJIBHOM 3EMIICTPSCEHHH B 30HE
Jlenmcuackoro pasnoma B TedeHwe nocinenHux 400 ner, KOTOpOe€ OHM OTHOCAT K
3emiieTpsicennto 1716 1., ommcanHoM B karajore MymkeroBa u OproBa [96].
JHokazatenscTBa 400-1€THET0 BO3pacTa MPOUCXOAAT U3 OJTHOTO MECTa B pailoHE 03.
Askkonb. OqHako Hamia Mop(hOoorHYecKasl TaTUPOBKA MPEIOIaraeT, YTo YCTYIbI B
paiioHe 03. ASIKKOJIb MOTYT OBITh 3HAUUTENIBHO IpEBHEE, B Tuarna3one 7.4—3.5 ThIC. JieT
Ha3an. Ha Heckompkmx yyactkax KommOemn um ap. [25] maxomsTr mgokasaTelibcTBa
nedopmanii B 0Oojee ApEeBHEM Juana3oHe: OTJIOXKEHUsS Bo3ie 03. KakchIKOJb
natupyrorcs He Mmenee 2000 net Hazaa, S000-1eTHUE peUHbIE OTI0KEHUS MOHSTHI B
Oacceiine p. llemxbUabl, AedopMalus PHIXJIBIX OTJIOXKEHHH Ha 03. ASKKOJIb
3aTpOHYJIA OTJIOKEHMUS, JaTUPOBAHHBIE 53284931 KaJIMOPOBaHHBIMU
paauoyTIEpOIHBIMU FOIaMH 110 H.J. TakuM 00pa3om, UMErOIuecs JaHHbIE O BO3pacTe
YKa3bIBaIOT Ha MOJABUXKKY BIIOJIb JIEIICHHCKOTrO pa3znoma B TedeHue nocieaaux ~ 5000
JIET, YTO HE COOTBETCTBYeT ompenaeieHuio B ~400 ner. HeoOXomuMbl naapbHEHIINe
UCCJIeIOBaHMSI, YTOOBI MIOJATBEPANTD, SIBIISIOTCS JIM MOJIOJIbIE BO3PACTHI B pailOHE 03.
ASKKOJIb OIIMOOYHBIMU WIH K€ TPO(HIINA YCTYTOB KOXKYTCS aHOMAJIBHO CTAPBIMH.

Takum 06pazom, OONBIIMHCTBO UMEIOIIUXCS CBUIETENHCTB YKa3bIBAET HA OJIHY
U Ty K€, OHHOBPEMEHHYO ITOABUKKY BJI0JIb [[KyHrapckoro u JIElCMHCKOro pa3ioMoB,
IPU KOTOPOM OBLTH CMENIEHBI TEppackl ¢ BozpacToM rpumMepHo B 4000 neT, u koTopast
IpHBEJia K HAKOILJICHUIO OTJOXKEHHUH, ¢ Bo3pacToM mopsjaka (MuauMyMm) 2000 jer B
OCHOBaHMHM Pa3IOMHOTIO0 ycTyIa. bosiee mo3inee 3eMiieTpsiCeHUE B TEUEHUE MOCIIETHUX
400 et MOIJIO MPOM3OWTH BAOJB JIENICMHCKOro pasnoma, O 4eM CBUAECTEIBCTBYET

JATUPOBKA Ha 03. ASKKOJIb, HO MOP(OJIOTMYECKH aHAJIU3 YCTYNIOB HA BCEX YYACTKaX,
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B TOM YMCJIE U BJO0Jb JIEICHHCKOro pasioMa, aaet Bospact quddysuu 10-26 m?, uto
yKa3bIBaeT Ha HAYajo Jerpajaliiy ycTyna B uHTepBaie 6 — 2 ThIC. JIET Ha3al.

Anamm3 rpaduka miotHoctu BeposTHOcTH cMmelieHnn (COPD) mnst 10KHBIX
ydacTkoB JxyHrapckoro pasznoma gai nuku 8.8, 15.2 u 23.7 MeTpoB. DT 3HAYCHUS
OTpaXkaroT HAKOIUIEHHE OOHIEro (KyMYJISITUBHOTO) CMEIICHUS MPU TPeX MOJBUXKKaX
(3eMJICTPSICCHMSIX ) TPH WHAUBUIYaIbHBIX cMenieHusX B 8.8, 6.4 u 8.5m. Xy u ap. [36]
BBISIBUJIM CJICABI TPEX, BO3MOXHO YETHIPEX IMOABIIKEK (3EMIICTPSICCHHI) B IO)KHOM
yactu JlKyHrapckoro paziaoma 3a nocieanue 19.4-17.3 Teic. ner co cpeaHei
NOBTOpsieMOCTbi0 4—6 Thic. jeT. HeoOxoauMbl ganbHENIIME MCCIIEIOBaHUS, YTOObI
OIIEHHUTH, TPOMU3OIILIO JIU camoe MoJioj1oe coObiThe Omxke k 4000 nmu 2000 et Hazad.
Ecnu Tpu mocnennve moaBMKKY MPUBETH K KYMYJISITABHOMY CMEIICHHIO B 23.7 M, U
eciau OHM Tpom3onui B TedeHue 19.4-17.3 Teic. JIeT CO CpeaHUM HHTEPBAJIOM
MOBTOPAEMOCTH 4—6 ThIC. JIET, TO CPEIHSSI CKOPOCTh TOPU3OHTAJBHBIX JIBH)KCHHM
moria gocturath 1.2-1.4 mm/ron, a BeisiBacHHOe KommoOemn u ap. [73] cmemieHue

npuMepHO B 50 M MOTIJIO HAKOMTUTCS TPUMEPHO 3a 25.7 * 5.8 ThIC. JIeT.

4.2. MarauTyabl 3eMJIeTPsICEHU A M MacIITAOMpPOBaHHe

PaccmoTpensr BEPOSITHBIC MarHUTY/IbI o JIBYM CIICHAPHSIM
naneo3zemiierpsiceHuit. [lepsoiii cuenapuit (RS1) mpenmonaraer, uro Jlencunckuii
paznom, JKyHTrapCKhil pa3jioM U pa3jiOMbl B IMEPEXOJHOM 30HE MEXAY HUMHU
oOpazoBamuch BO BpeMmsi onHOro 3emierpsiceHus. B cuenapuit 2 (RS2) Ttompko
cerMeHThl S2-S7 JlKyHrapckoro pasioMa pa3zopBaiuch BmecTe. Jliga pacuera
ucronbp3yeM sMmnupudeckue cootHomenus u3  Wells&Coppersmith  [20] u
Thingbaijam [41]. Ucnons3ys cpennne K03 GUIMEHTHI IS CABUTOBBIX PAa3JIOMOB OT
cpennero casura (AD), no ¢popmyne 1 mpousBeneH pacu€éT MOMEHTHON MarHUTY/IbI
Mw7.7-8.2 nns RS1 u Mw7.7-8.0 gna RS2 (cm. Tabn. 4.1). I[lpumenenue
MacIITaOHOTO COOTHOIICHUS MEXKTy BETMYMHON M JUTMHON TTOBEPXHOCTHOTO Pa3phiBa
(SRL) naer Mw8.1 ayis RS1 u Mw 7.8 i RS2. Mbl Takke paccuuThIBaeéM MarHUTY b1
Ha OCHOBE KOMOWHHMPOBAHHOTO ceiicMuueckoro MoMeHta (Mo), BRICBOOOXKIaeMOI0
Ka)KJbIM CETMEHTOM pa3phiBa:
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M,, = ZlogM, — 6.06, rae M, = uAD, (1)

Ine p — monyns casura 3x10° Nm?, D — cpennee cmemenue, A — momais
paspbiBa Ha TUIocKocTH pasinoma [188, 189]. Mel mpeamnonaraem, 4to Ii1yOuHA
coctaBisieT 15-30 kM, yunuThIBasi TUIIHMYHBIE TITyOUHBbI 3emieTpsacenuid B Tsaup-11lane,
XOTsI MBI OTMEYaeM, 49To B coceaneir Kazaxckoit miardopme ObUTO 3eMIETpsICEHUE C
riyouHon ~40 kM (cm. puc. 3.1) [108, 68]. [IpumeHnenue quamasoHa rryOuH U JPyTUX
apamMeTpOB UCTOYHHUKOB, IEPEUNCIICHHBIX B Ta0uIe 4.1, MaeT 3HaYeHUST MOMEHTHOM
MarHutyasl B auanazone Mw 8.1-8.4 s mepsoro cuenapus (RS1) u Mw 7.9-8.2
Tosbko s JxyHrapckoro pasmoma (RS2). /lmama3oHbl pacueTHBIX MOMEHTHBIX
MarHUTYy]l aHAJIOTUYHBI TorydeHHbIM B Unmkckom 1889 (Mw 8.0-8.3) u Kemunckom
(Mw 7.8-8.0) 3emnetpscenusix 1911 r. [32, 88, 84, 87], uTo yka3bIBaeT Ha TO, YTO B
JI>xyHrapckom Anaray MOTIIU IIPOUCXOJIUTh 3€MJIETPSCEHUS TAKOM YK€ CHIIbI, Kak U B
ceBepHoM TsHb-111ane, HeCMOTps Ha GoJiee HU3KYIO CKOPOCTh JedopMaliiu.

Jlnana3oHbl OTHOIICHHWS CMEIICHUS K JUIMHE JUIS KaXKIOTO CICHApHs
PaCCUMTHIBAIOTCS U3 CPETHETO MUHUMAIIBHOTO CMEIICHHSI 1 CPETHET0 MaKCUMAaIbHOTO
CMEIIEHUS CPEeIU KaKJIOTO CErMEHTa Pa3pbIBa, a 3aTeM JENATCS Ha OOIIYIO IJIHHY
paspeiBa. TonbKo paspeiB JKyHrapckoro pasioma gaer otHonrenue 4.0x10°-5.5x10"
® a KOMOMHMPOBaHHBIH JlencuHCKo-J[)KyHrapcKuil pa3phIB qaeT oTHomeHue 2.6x10
°-3.7x107°. DTu OTHOWmEHHS OOBIYHO COBMECTHMBI C INIOOAIBHBIMHM OTHOIICHUSIMH
MacIITaOMpPOBaHMs, KOTOphlE HaxoasaTcs B auanasoHe 1-10x107° [44, 20, 40].
[Ipeanonaraercs, uro JI)KyHrapckuii pasjioMm cienyeT TJIOOAJbHBIM MacIITaOHBIM
COOTHOIICHHUSIM MEXAYy CMEHICHWEM M JJUHOM, Ja)Xe eclii OH HaXOAMUTCS BO
BHYTPUKOHTUHEHTAIBHOW M  OTHOCUTEIBHO  MEJIEHHO  JedopMmupyromencs
00CTaHOBKE, YTO MOKET OBITh CBSI3aHO CO CTPYKTYpPHOH 3peniocThio JIKyHrapckoro
pas3joMa, TOCKOJIBKY OH SIBISIETCS PEaKTHBUPOBAHHBIM Pa3ioMOM (POPMHPOBABIITHIACS
B majneo3oe [25, 39, 107].

CpaBHHBasi 9TH J[Ba CIICHApHsl Pa3pbiBa C APYTHUMH W3BECTHBIMH CUJIHHBIMH
BHYTPUIUIUTHBIMU ~ 3€MJICTPSICEHUSMHU, KOTOPBIE MMEIOT XOPOIIO HW3Y4YEHHBIC

MOBEPXHOCTHBIE Pa3phbIBbI, 00MmIas MPOTSHKEHHOCTh JIkyHrapcko-JlencuHckoro
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pasphiBa aHamornyHa TakoBoi y1st bymnatickoro 1905 r. (375 km) u ['o6u-Anraiickoro
(360 ™) 3emuerpsiceHuit 1975 1., HO ¢ OombmUM caBurom pasimoma [116, 54].
JloOaBiisist HAlTM HAXOJAKHU JIOUCTOPUUYECKUX Pa3pbIBOB BI0Jb J>KyHrapckoro Amnaray
K JpyruM TIpUMepaM TUraHTCKUX  BHYTPUIUIUTHBIX  3€MJICTPSCEHHUH, MBI
oOHapy>XMBaeM, YTO OHU MPUMEPHO COOTBETCTBYIOT INIOOATBbHBIM COOTHOILIECHUSAM U
HE HMEIT OOJIBIIOTO PACXOXKACHUS C 3EMIICTPSICEHUSMH Ha TpaHUIlE IUIUT.
JlefcTBUTENBHO, €CTh HECKOJIBKO COOBITHI C BBICOKHMM IMaJICHUEM HAMNPSIKEHUS, UTO
O03HAuYaeT, YTO BO BpeMs 3E€MIICTPACEHUS BBICBOOOXKIAETCS OOJbIIE HHEPIUH,
Hampumep 3emiieTpsiceHuss B bxymke u Accame, MMEOIIKE OOJBIIYIO IIOMIAIb
cMmemeHnss u paspeiBa [21, 24, 115]. B HEKOTOpPBIX HCCICAOBAHUAX TaKKE
YKa3bIBAa€TCsl, UTO MAJCHUE HAIPSIKEHUS PU BHYTPUILUIUTHBIX 3€MIIETPACEHUSX, KaK
IpaBUJIO, BhINIE, YeM Tpu MEXIUMTOBBIX [191, 190]; omHako mombopka CHIIBHBIX
3emiierpsaceHuii B TsHb-lllane m MOHronmm B 3TOM HCCIEIOBAHUU U HEKOTOPBIE
OpUMEpPbl CTaOWJIBHBIX KOHTUHEHTANbHBIX 3emierpsiceHuit [192], mnoxoxke, He
COIVIACHBI C 2JTOM wuaeced. Mpl ImpearnojaraeMm, 4YTO pasjIMYHbIE [apaMeTpbl
BHYTPUILUTUTHBIX Pa3JIOMOB, TAKHE KaK UX 3PEJIOCTh, JIOKAJIbHAS JIUTOJOTHS, MOIIIHOCTh
36MHON KOpBhI U HEOAHOPOIHOCTH MOJBHUXKEK, MOTYT BbI3bIBATh M3MEHUYMBOCTH UX
NaJICHUs HAMPSHKEHUST U OTHOIIEHUS TOABMKKY K inuHe [41]. TloaTtoMy Bompoc 0 ToM,
JEHCTBUTEIHHO JIU BHYTPUKOHTHHEHTAIILHBIE Pa3JIOMbl UMEIOT 0CO00€ TIOBEICHHE TIPH
pa3pblB€ U HACKOJIBKO OHU OTIMYAKOTCS OT Pa3JIOMOB Ha IpaHUIE IUIUT, BCE €Ile

TpeOyeT MaIbHEHIIIETO U3yUYCHHS.

4.3. ConocTaBjieHUE COBPEMEHHBIX M TaJjieo3eMJIeTpsiceHuii

Takum oOpa3oM, mMONMy4deHHbIE JaHHbIE T[IOKa3ajau, 4YTo B Bocrounom
[Tpubanxambe Ha JIencMHCKOM pa3ioMe, MIPOCTHUpAIOIIEMCcs B HampaBieHud B-3 Ha
~120 kM ot JlxyHrapckoro Anaray a0 Hipkenexamed Kaszaxckoil miardopmsl, B
IPOLUIOM UMEIH MECTO CHIIbHENIINE 3eMieTpsicenus. OnpeneneHue Bo3pacTa caMblxX
HOCJIEAHUX TOBEPXHOCTHBIX CcOObITHII Ha JlemcuHCKOM pasioMe IO3BOJISET
IIPEANOIOKNATH, YTO 31€Ch MPOU30LUIO [BA CWIbHBIX 3EMIIETPSACEHUSA: IEPBOE, KaK

MuHuMyM, 5000 et Ha3zaj B 3amaJHON 4acT paszjioma, U BTopoe npumepHo 400 mer
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Ha3aJ 110 Bcel TnHE pasziioMa. [IpoBeieHHbIe pacyeThl [0 Pa3InYHBIM SMITUPHUECKUM
COOTHOUICHHUSIM TO3BOJWIM NPEANONOKUTh, YTO MOCJEIHEE 3EMIIETPSICEHHE MOTIJIO
UMETh MaKCUMAJIbHYIO0 Maruutyny Mw 7.5-8.2.

[TonyyeHHble JaHHBIE MO3BOJSIOT CUMUTATh, 4TO JIENCHHCKOE 3eMJIETpsICEHUE,
BEPOATHO, U €CThb TO COOBITHE, O KOTOPOM YINOMHHAETCs B Kartajore MylikeToBa
OpnoBa [96] kak 0 camoM paHHeM B J[)KyHrapuu CWIBHOM 3emiieTpsiceHud 1716 T
Onnaxko B karanore, m3nanHom B Kurae [193], cymectByer nadopmarms o TekecckoM
3emuierpsiceHnu 1716 r. ¢ MarauTyno# 7.5. Ero odyaroBast 30Ha pacroiokeHa CTporo Ha
10T OT npeamnonaraemoro JlencuHckoro 3emierpsicenus npumepHo B 300 kM (cM. puc.
4.2). Tlo TekecckoMy 3eMIIETPSICCHHIO B TOM ke padore [193] mmeercs kapTa n30ceicT
(cMm. puc. 4.3), rae moka3aHa JMHUS pa3pbiBa MPU 3EMICTPSICEHUH U H30CCHCTBI
OQITBHOCTH C MyHKTaMH Ha Tepputopuu Kurtas, B KOTOPBIX COTJACHO apXHWBHBIM
MaTepuaiaM 3apUKCUpPOBaHbl pa3zpylieHus. OTMeUYeHbl 30HbI OOpYIIEHHUM, 0OBaJIbI,

OTIOJI3HH MPHU ITOM 3eMJICTPSACEHUH, a TAaK)Ke MMOJI0XKEHHE pa3phiBa B odare [193].

KasaxcTaH

Pucynok 4.2 - Pacnionoxenue snuneHTpoB JlencuHckoro u Texecckoro

3emiieTpsiceHuii Ha kapte Google.
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1-paspwvisnvie napywenus, 2 - oo6eanvt, 3 - onoasnu, 4 - usoceticmol, 5 — pexu.
Pucynok 4.3 - Kapra uzoceiict Tekecckoro 3emierpsicenus (Mw= 7.5) 1716 .

[193].

Crnemyer OTMETUTD, YTO OCOOCHHOCTHIO MPOSIBICHUS CHJIBHBIX 36MIICTPSCCHUI
Ha CeBepHoM Tsanb-11laHe siBAsieTCS MPOCTPAHCTBEHHO-BPEMEHHOE TPYIMIIUPOBAHUE
CWIbHEHIIINX 3eMJIETPSICEHU B OJIMH MEPUOJ] aKTUBU3AIMH, KaK 3TO OBbLIO, HAIIPUMED,
B KoHIIe XIX — Hauasnie XX Beka. 3a 26 jeT B peesax OqHON CeCMOTeHEPUPYIOLIEH
30HbI npousonuin Bepuenckoe (1887r.), Unnukckoe (1889r.) u Kemunckoe (1911 1)
3EeMJICTPSCEHMS, ABA U3 KOTOPBIX UMEIIM MAaTHUTYY, IPEBBIIAIONIYIO 8. AHATIOrHYHas
3aKOHOMEPHOCTh Tmpucyma u panony Jxynrapuu. Ha pucynke 4.4 mnokazaHo
BPEMEHHOE paCHpelesieHNe CWIBbHBIX 3eMIIETpsCeHHd JKyHrapuu, 3amMeTHO
YepeloBaHUe MEPUOAOB aKTUBU3AIMHU C HAIMYHUEM CHIIBHBIX TONYKOB (C MArHUTYIOU
BbIIIE 7.5) U mepuolioB 3aruilibs. B Hacrtosiee BpeMsa B J[)KyHrapuu HaOIronaercs
MIEPUO]T CEUCMUYECKOTO 3aTUIIIBS.

Jis  yrouHneHusi Karamora 3emieTpsiceHuil JkyHrapum Obuta  Takxke

ucroyib3oBana uHpopmanus u3 pador KymukoBoit [103], B KOTOpOH yTOYHEHBI
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napaMeTpel Tpex 3emierpsicenuit [[xynrapum: Manacckoro 22 mexabps 1906 T ¢
Marautyaoit Mw 7.3 £0.3 u 1Byx CUSHbCKMX 3€MJICTPSICEHH, POU3O0IIEAIINX B OJUH
nenb 6 mapra 1944 1. ¢ marautynamu Mw 6.7 £0.3 u 7.3+0.3. VX snuueHTpbl ObLIH
NepeioKaIn30BaHbl IO JAaHHBIM O BpEeMEHaX BCTYIUICHHH, CHSATBIX C apXHUBHBIX
ceficmorpamMm Mupa. [lepeonpeneneHpl MarHuTy/bl, a TaKXKe IMOJTYUYCHBI PEIICHUS 110
MexaHu3Mam odaroB. Ha pucynke 4.5 mpejicrtaBieHa KapTa ¢ NepeonpeieIeHHbIMU

OIHULOCHTPAMHU U MEXAaHU3MaMHU 3TUX SeMHeTpHCCHHﬁ.
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Pucynok 4.4 - PacnpeneneHue CuibHbIX 3emierpsiceHuid JIKyHrapuum c

Marautyaou M> 5.5 no rogam.

YTouHEHHBIEC JAaHHBIE O MapaMeTpax dTUX 3€MIICTPSICEHUI BHECEHBI B KaTaJior
3emnetpsicennit Llentpanpuoit A3uu [154, 155]. DT naHHble MO3BOJSAIOT JIydllle
MOHSTH MPUPOJLY CUUTABLIETOCS «CTpaHHBIM» bakanacckoro 3emiierpsicenus 1979 r. ¢
Marautyaout Mw=>5.7 na reppuropun Kazaxcrana. [Ipu paccMoTpeHnn c€eiCMUYHOCTH
Bcero OobInoro paiiona J[>xynrapuu Ha tepputopun Kazaxcrana u Kuras oOparraer
Ha ceOd BHHMMAHHME ILIETOYKA IITyOOKHUX 3EMJICTPSICEHUM, MPOTSAHYBIIAACS BIOJb
XpeOTOB I0r0-BOCTOYHO — CEBEPO-3aMaJHOr0 MpocTupanus (cM. puc. 1.1a). [mybuna
BCEX ATHX 3emieTpsiceHuil cocramisier Ooiee 30 km. Ha ceBepe 3aBepiiaer 3Ty

nenouky bakanacckoe 3emuerpscenwe ¢ niyoumHod owara 40 kM [194]. Oto
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3emileTpsiceHue, npousomeamniee B 1979 r., nonroe BpemMsi CYUTAIOCH YHUKAJIBHBIM 110
psiAy 0COOEHHOCTEH, cpeid KOTOPHIX: 1) MPOCTPaHCTBEHHOE PACIIONIOKEHHUE €ro ouara
Ha IatrgopMe B MPAKTHUUYECKH ACEHCMHUYHOM paioHe; 2) SKCTpeMajbHO OoJiblas
myouna ouara jisi CeBepHoro Tsub-lllans, 3) momHOe OTCyTCTBHE aTEpIIOKOB.
CraBuiiach 1OJ] COMHeHHE IyOMHa ovara 3Toro 3emuerpsceHuss — 40 Kw,
HexapaktepHasa s 3emuetpsiceHuii CeBepHoro Tsube-Illans. Ho »ToT BoOmpoc
CHUMAETCS TP COMOCTABICHUN MO3UIUHU 3eMJIETPSACEHUS B TEKTOHMUECKOM IIJIaHe Ha
Kapte OonpIIoro paifona J>KyHrapuu co BCel IIeMOYKOM ITyOOKHUX 04aroB ¢ BHIXOJIOM
Ha Tutaropmy. JlercuHcKoe 3eMIeTpsceHne, IMEIoIee Takxke 0obiryio Tryouny (30
KM) U Haxojsiieecss Ha IuaTdopMme, BIUCHIBAETCS B aHAJOTHYHYIO LEMOYKY, TOJIBKO

BJOJIb APYTOro pa3jioMa TaAKOIo K€ IMPpOCTUPAHUA.

45°

445

43.5°

82.5" 83" 83.5 84’ 84.5° 85 85.5°

Pucynok 4.5 - @okanbHblE MEXaHW3MBl M PE3YJbTATHl IEPEIOKAIN3ALUN
Mamnacckoro (1906 r., kpacublit 1BeT) © CUHBSAHCKUX 3emieTpscenuit (1944r., cunuii

nBet) [103].
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BrisiBiieH uHTEpecHBbI (DaKT CXOIHOTO CIIEHApHs B MPOSBICHUM IJIABHBIX
TOJYKOB U MX a(TEpIIOKOB y 3eMJIETpsICEHUN B pa3HbIX obnactsax JxyHrapuu. Ilo
CWIbHEHIIMM 3€MJIETPSICEHUSIM C MAarHutyaod Oosnee 7 B HacTosllee BpeMms
HaOJII01aeTCsl CEMCMUYECKOE 3aTUILIbE, OHAKO 3EMJICTPSICEHUSI MEHBLIEH MAarHUTY bl
(5—6) npoucxoasAT Ha ITOM TEPPUTOPUH, Kak Ha Teppuropun Kazaxcrana, tak u Kuras.
B KazaxcTtane k TakuM coObITHSIM OTHOCSTCA Tekenuiickue 3emnetpsicenus 1993 1. u
2009 . ¢ marauty0il mb=>5.7 (MakcuMalibHasi HHTEHCUBHOCThH COTPSICEHUI B TOPOJIE
Texenn nocturana 7 OGamnoB) [195]. Cunbneiimmm Ha Tepputopun Kwurtas Obuio
Bopoxopckoe 3emnetpsacenne 2017 ., ¢ MarHUTYA0MH mb=6.3, KOTOpOE OLIYIIATOCh HE
Ttonbko B Kutae, Ho Ha Oonbinoit Tepputopun Kazaxcrana. Bo Bcex Tpex ciydasx
CLIEHapUH Pa3BUTHUS MPOLECCOB B odarax ObUT MOJ0OHBIM. OYaru IIaBHBIX TOJYKOB
Texkenuniickux 3eMJIETpACEHUN M HUX a(TEpIIOKOB PacHoNararTcsi B TEKTOHMYECKOM
kiuHe Mexnay FOxHo- u 3amanHo-/[KyHrapckum pasinomamu, bopoxopckoro Mexay

HOsxHo- u I'maBHbIM JI>KyHrapckuM pasznomamu (cM. Tab. 4.2, puc. 4.6).

Pucynox 4.6 - KapTta 3nuiieHTpoB TJIaBHBIX TOTYKOB U adTEPIIOKOB TPEX

3eMJIETPSICEHUM, YKa3aHHBIX B Ta0uIe 5.2.
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Tabnuna 4.2 - OcHOBHbIE MapaMeTphbl MOCIEAHUX CHUIIBHBIX 3E€MIICTPSCEHUI

J>xyHTapun
I'my6una, | Marautyna,
Ne Jara Bpems | C.III. | B.A. HazBanue
KM mb
1 130.12.1993 | 14:24:02 | 44,74 | 78,8 21 5,7 Texenu 1
2 |13.06.2009 | 17:17:37 | 44,73 | 78,83 19 5,7 Texenn 2
3 108.08.2017 | 23:27:53 | 44,37 | 82,83 20 6,3 bopoxopo

Bo Bcex Tpex ciy4asx OTMEYEHBI OJMHAKOBbIE OCOOCHHOCTH IIPHU
COTIOCTABIICHUH PEIICHUI MEXaHU3MOB 0YaroB IO TIEPBBIM BCTYIUICHUSM OOBEMHBIX
BoiH (MO) u TeH3zopa meHTpouaa ceiicmuyeckoro momeHta (CMT) mo meronuke

MHBEPCUU TIOBEPXHOCTHBIX BOJIH (CM. puc. 4.7).

130.12.93 :13.06.09  08.08.17

CM

Pucynok 4.7 - ConocraBnenue pemennii Mexannszma oyara 1 CMT qs Texenuiickux

3emiieTpsiceHuit u bopoxopckoro 3emierpscenus

Crnenyer OTMETUTh, YTO BO BCEX TPEX CIydasX pelIeHUsl NPeJCTaBIsIOT co00i
KOMOMHALIMIO U3 KPYTONAJaI0INX INIOCKOCTEN CEBEPO-BOCTOUHOIO U I0T0-BOCTOUHOTO
IPOCTUPAHUsA, IOABWXKKA IO  KOTOPBIM  pEAIM30BAIUCh B YCIOBHAX

ONMU3TOPU3OHTATFHOTO CyOMepuanoHanpbHOro cxarust [195]. B mepBom nBrkeHUM
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NPEBAIMPYET TOPU30HTAIbHAS COCTABJISIOIIAS MOJBHIKEK I10 MPOCTHUPAHUIO KPYTO
najaronux IMIOCKOCTEH, a B IIaBHOU (pa3ze — B30pOC, mMpuyeM NajeHue TIOCKOCTeH
IIPU Pa3BUTHUH pa3pbiBa CTAHOBUTCA OoJiee mojoruM. bonbiee nogodue no JaHHBIM 2-
X METOJIOB TOJYYEHO [Isl TUIOCKOCTH CEBEPO-BOCTOYHOIO MPOCTUPAHUS, KPYTO
Najarllel Ha ro-BOCTOK B TEKeNMHCKUX odarax M Ha CEeBepo-3amajl — B
Bopoxopckom, sBisitonelics 6ojiee BEpOSTHOM IUIOCKOCTBIO pa3pbhiBa, TOTAA Kak
OpHeHTauus 2-U IUIOCKOCTH B PAa3HBIX METONAX CyLIECTBEHHO ommuaercs [195].
AdTepiiokoBasi JesITEIbHOCTh Pa3BUBajIach B BUCSUEM KpPbUIE TIOCKOCTEH pa3phIBOB
CEBEpPO-BOCTOYHOI'O MPOCTUPAHUS - B TEKEINICKHX — B FOTO-BOCTOYHOM HaITpaBJICHUH,
B bopoxopckoM — B ceBepo-3amagHoM. Takoe pacrnogoKeHUE 04aroB B KIMHE MEXKIY
JByMSl TEKTOHUYECKUMU pa3ioMaMU OTPAHUYMBAECT CUIIy 3€MIIETPSICEHUS B JAHHOM
Mecte pa3mepamu kiuHa. [lome adrepuiokos, nuHeHHBbIE pa3Mephbl KIMHA XOPOIIO

COOTBCTCTBYIOT MAarouTyiaM OITMCBIBACMBIX COOBITH.

4.4. Ceilicmuyecknii pexum Teppuropun JKyHrapum B mnocieaHue
AeCATUIICTUS

CenicMuyecknii MOHUTOPHUHT Tepputopun J[XKyHrapuu mnpopospkaercs. B Hem
npuHUMaroT ydactue cericmmueckue crannun HHIICHU MUC PK, UT' HALI PK, a
TaK)K€ CTAHLUHU IT100aJbHBIX CETeH CEeHCMUYECKOTO MOHUTOPHHTA.

Bo BpeMEHHOM X0/1€¢ CEICMUYHOCTH OBLIO 3aMEYEHO, YTO B MTOCIEIHUE AECATh
JIET B 3TOM paiione Habmronaercs pe3ko HectabmibHas cutyanus. C 2007 r. mpousoimia
akTuBM3alus  cnaboi  cedicMuyHOoCcTH. [lprueM  yBenwueHHe  KOJIWYECTBA
3eMIICTPSICEHUI 3aTPOHYJIO pa3Hble HHEPreTUUYECKHUE JMAMa30Hbl COOBITHH - C
Marautynoi 3 u 6onee, 4 u 6osee, 5 u 6omee (cM. puc. 4.8) [196].

Habmtonaemsblit TpeHT B MU3BMEHEHUH KOJUYECTBA COOBITHM ¢ MarHUTyI0u 5 u
0oJiee CBUIETEIBLCTBYET O POCTE HAMPSKEHHOCTHU B TOM pailoHe. MOHUTOPUHT 3a 3TOM

TEPPUTOPHUEN TOJIKEH MPOIOJIKATHCA.
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Pucynox 4.8 - I'paduxu TOMOBBIX Bapuanuil 3eMIIETPSCEHUN B Pa3HBIX

MarHUTYAHBIX Auamna3onax [196].

BbiBOABI 10 YeTBEPTOH IJIaBe:

B pe3yJibrare UCCIIENOBAHNN BBISIBJICHBI IpU3HAKU MOJIOJIBIX
reoMop(oJIOrt4ecKux cMelieHui Baoab J>KyHrapckoro u JISCMHCKOro pa3jioMoB, a
TaKXK€ KOCBIX pa3IoMOB Mexay HuMH. OleHka TOABMXKEK BIOJb paszjioma
OPOBOAWINCHL C  HMCIIOJIb30BAaHUEM  CIYTHUKOBBIX  CHUMKOB.  OOHapy>KeHO
3HAYUTEIBHOE CMEIIEHUE BIOJb JIXKyHrapcKoro pasziaoma, 0COOEHHO B IIEHTPaIbHOM
cermente S2. Bo3moxHo, uto [xyHrapckuid v JIeNCHHCKUN pa3ioMbl pa30pBAIUCH
OJHOBPEMEHHO BO BPEMSI OJTHOTO 3€MIIETPSICEHUS.

B pesynbrare ncciienoBaHUM BBISBIIEHBI CJIE/IBI YETHIPEX 3EMIICTPACEHHUSI BJIOJIb
cermeHTa S7 J>KyHrapckoro pasjioMa, C CaMbIM MOCIEIHUM OKOJIO 6,6 ThIC. JIET HA3a/.
Nwmeercst Takxke mHbopmaius o 0ojee MOJOABIX COOBITHUSAX BIOJIb JlerncuHckoro
pasiioMa, IPEeANOIOKUTEIBHO, B TeueHue nociiequux 400 jeT, HeKOTOpbIE TaHHbIE,
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noJlyueHHbIe Ha ASIKKOJIe, MOTYT yKa3bIBaTh Ha OoJiee cTapbie coObtus, 10 5000 et
Hazas.

PaccMOTpeHBl JBa BO3MOJKHBIE CLIEHApUs Nale03eMIIETpsCEHUN. B mepBom
CLIEHAPUH TNIPENIIOIAraeTcs, YTo pa3pbIBbl Ha JlencnHckoM u JIKyHrapckom pasiomax
o0pa3oBaJIUCh BO BPEMs OJHOI'O COOBITHS, B TO BpeMs Kak BO BTOPOM CLEHapuUu
pa3phiB MPOM3OLIET TOJBKO Ha cermeHTtax S2-S7 JlxyHrapckoro pasznoma. C
UCIIOJIb30BAaHUEM Pa3JIMYHBIX CIIOCOOOB pacyeTa MPOM3BE/ICHA OLIEHKAa MOMEHTHOM
MarHuTyJibl 3emiuerpscenuid. st nepsoro cuenapus (RS1) MarHuTy bl oLleHUBaOTCA
nuanazonoM ot Mw 8.1 no 8.4, a s Broporo cuenapus (RS2) nuamazonom or Mw
7.9 no 8.2. DTM OUEHKH CONOCTAaBUMBI C MarHUTyJaMH JPYIMX CHJIBHBIX
3EMJICTPSICEHUM.

ITosy4yeHHbIE JaHHBIE MTO3BOJISIOT CUMUTATh, 4YTO JIEIICHHCKOE 3EMIIETPSICEHUE,
BEPOSITHO, U €CTh TO COOBITHE, O KOTOPOM YIOMHHAeTcs B Karajore MyIikeToBa
OpioBa Kak caMO€ paHHEe U3BECTHOE CHIIBHOE 3eMieTpsacenue B Jxynrapuu B 1716
roay. OgHako cymiecTByeTr uHpopMmaius o 3emierpsicenun 1716 roja, M3BECTHOM Kak
Tekecckoe 3emieTpsceHue, ¢ MarHuTy 10 Mw 7.5,

OTMeuaeTrcss NTPOCTPAHCTBEHHO-BPEMEHHOE TI'PYNIIMPOBAHUE CHIIBHEHMIINX
semnerpsicennid B CeBepHom Tsaup-lllane m JIxynrapum. Paccmorpena nemodka
CUJIBHBIX 3€MJICTPSACEHHUM, NMPOM30IIEAIINX B TeUeHHE 26 jeT B pailoHe CeBEpHOro
Tsaup-1llana n Jlxxynrapuun, a Takxe ux cxoacTBo. Habmomaercs cXo1CcTBO ClieHapUeB
pa3BUTHS 3eMIIETPSICEHUI B pasHbIX obOnactsax JIKyHrapuu, BKIIIOYasi CpaBHEHHE
MEXaHHU3MOB 0YaroB U a(TEpIIOKOBOM NEATEIbHOCTH. DTOT aHAINU3 UMEET 3HAUECHUE
g Gosiee TiayOOKOro INMOHMMaHMS CEHCMUYECKOW AaKTHBHOCTH B PETHMOHE MU €€
INOTEHIIMAIBHBIX ITOCIEACTBUMN.

Ha Tepputopun JyHrapun Ha0/1t0JaeTCsl yBEIMYEHHUE CIa0bIX CEHCMUYECKUX
coOBbITUH, OXBAThIBAIOUIEH pa3HbIE SHEPIEeTHUECKUE IMAIIAa30Hbl, YTO CBUIETEIBCTBYET
0 PpOCTE€ HANpSKEHHOCTH B 3TOM paioHe. Jlnsg oOecrieyeHus O€300aCHOCTH
HEOOXOAMMO MPOJOHKAUTH MOHHMTOPUHI CEMCMHYECKOM aKTMBHOCTM Ha 3TOM

TEPPUTOPHH.
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SAKIIOYEHUME

OcHOBHbBIE BBIBOJBI W PE3YyJbTaTbl MPOBEACHHONW pPabOTHI 3aKIIOYAIOTCS B
CHEAYIOIIEM:
1. Hamu pe3ysnbTaThl IpencTaBisiOT cOOOW IEHHBIA MpUMEpP BO3HUKHOBEHHS
3EMJIETPSICEHUS] HA KPYITHOM BHYTPUKOHTUHEHTAJIILHOM CIBUTOBOM pa3jioMe. AHau3
U HaOJIOJEHUs MajJeopa3pblBOB MO KOCMUYECKMM CHUMKaM U IOJIEBBIM
UCCJIEIOBAHUSIM YKa3bIBAIOT HA BEPOATHOE BOSHUKHOBEHUE CUIILHOTO 3€MIIETPSICEHUS
B nocinegaue 4000 ner ¢ mNOTeHIMANbHOM JUIMHOW paspeiBa 10 375 kM A
KOMOMHUPOBaHHOTO J[>)KyHrapcko-JIencuHckoro pa3paiBa.
2. OT0 CI0XKHOE 3eMJIETPSICEHUE OBLIO CBSI3aHO C MOABHXKKOM 110 IBYM OTIEIbHBIM
paszoMaM M pacHpeleseHHBIM pPa3JIOMHBIM JABHKEHUEM MEXAY HHUMH, NP 3TOM
cCyMMapHas CJIBUTOBas MOJIBHKKA JIocTUTraia ~20M Ha CeBEPHBIX CerMeHTax u 6—9m Ha
IO)KHOM 4YHUCTO CAOBUrOoBOM cerMeHre. [Ilpenmnonaraemas MarHatyjga 3TOrO
najaeo3emMiIeTpsACceHus BJ10Jb JKyHrapckoro u JIencuHekoro pa3nomMoB gocturaetr Mw
8.4, 4TO CTaBUT €ro B YMCIIO KPYMHEWIIUX HM3BECTHBIX BHYTPUKOHTHHEHTAJIbHBIX
3EMJIETPSACEHUM.
3. ITomyyeHHble HOBBIE [JAaHHBIE O CEHCMHUYECKOM WCTOPUU TEPPUTOPUU
JIKyHrapuy ¢ BBICOKOHM J10J1€l BEpOSITHOCTH IOKA3bIBalOT, 4TO Ha JlemncuHckom
pasinome B [Ipubanxambe MpOIUIOM KMMETHM MECTO CHJIbHEHIIHE 3eMIICTPSCEHUS,
MOCJEAHEE U3 KOTOPBIX C MATHUTYJI0M 0KOJI0 8 mpou3onuio npuMepHo 400 et Haza.
IIpu sTom, B JIXKyHrapuu MMENIH MECTO JIBa PA3JIMYHBIX CHIIBHBIX 3€MJIETPSICEHUS C
Marautygaoi Mw 7.5-8.2 u 7.5 - Jlenicurckoe u Tekecckoe, a He 0HO, KaK CUUTACTCS
B [96, 112].
4, N3 »toro dakra cieayer, 4To MpH OLIEHKE CEeWCMHMYECKOW OMacHOCTH U
PAaCCMOTPEHHUH JOJTOCPOUHBIX JedopMalmil cleAyeT OXBaThbIBaTh MCCIEIOBAHUSIMU
ropaszio OoJIbIIMK MEepUoj BPEMEHHU, HE OrPaHUYMBAsICh JTAHHBIMU TOJBKO MEpUoAa
MHCTPYMEHTANIbHBIX HaOmoaeHuil. [Ipumep JlencuHCKOro pasiaoma Mokas3bpIBaeT, YTO
CTPYKTYPBl B PETMOHaX, KOTOPbIE CUMTAIOTCS CTAOMJIBHBIMU, MOTYT OBITH pEaIbHO
CEHCMMYECKH OITACHBIMH.
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o. B nocnegnue 70 nmer Ha Tepputopuu JxKyHrapum He OBUIO COOBITHM C
MarHuTyzoi 6osnee 7, HO XOJ M3MCHCHHUS KOJUYECTBA COOBITMM ¢ MArHUTYAOH 5
CBHUJIETEJILCTBYET O HAPACTAHUU HAIPSKEHHOCTH B 3TOM pariOHE.

6. CormocrapiieHre pa3IUYHBIX MMapaMeTpoB HauboJiee CUIIBHBIX 3eMJIETPSCEHUI
JIKyHTapuM TOCJIEIHEr0 Iepuoaa Ha Tepputopuu KaszaxcTaHa M Ha TEpPUTOPUHU
Kutas cBugerenbcTByeT O OOJIBIIOM CXOACTBE B MX MapamMeTpax M CIEHapHUIX
pa3BuTHA TpoueccoB B ouarax. [lokazano, uto nBa TekenuicKuX 3eMIIETPSICEHUS B
Kazaxcrane u bopoxopckoe 3emnerpsicenue B Kurtae moaTBepknaroT BbIBOA 00
€IMHOW CUCTEME HaNPSIKEHUM, IEMCTBYIOIINUX B 3TOM pPaliOHE.

1. HoBeie celicMuueckre TaHHBIE O CHIIBHBIX 3€MIIETPSICEHUSX JAIOT OCHOBY JJIS
F€OJMHAMUYECKUX IMOCTPOCHUHM M TEKTOHWYECKHX HUHTeprperanuid B J)KyHrapuw,
BBISIBJICHHBIE OYard CUJIBHEHUIINX 3E€MJIETPSICEHUN JOJKHBI OBITh YYTEHBI MpHU

pacucrax KapT CEHMCMMYECKOT0O 30HHUPOBAHHA HOBOI'O ITOKOJICHHA.
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