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Huccepramuss  TakbIpblObl:  OpTanslk  KasakcTaHHBIH — KypHeni Tay-KeH
reOJIOTHANBIK JKarmainapeigaa 3D celicMuKaNbIK Oapriay KOHE KOIl TOJIKBIHIEI
ceiicMoToMorpadus oicTepiMeH KeH OpBIHAAPBIH 3epTTey.

Osexkminizi. Kasipri yakpITTa Ka3aKCTaHABIK HApPBIKTA  XalBIKAPAJIBIK
TallalTapra  Jkayalm OepeTiH JKoHe CalaHblH  KaXCTTUIIKTEpIH  TOJBIK
KaHaraTTaHJBIpyFa KaOUIeTTi KypAemni Tay-KeH-TeONOTHSUIBIK >KaFdaiiapaa KeH
OpPBIHIApPBIH Mozenpaey yiuiH 3D ceficMukanblk Oapiayjsl KojmaHy OoibIHIIA
OTaHABIK >XOHE INETEeNJIK KOMIIaHWSUIAp[bIH YCBIHBICTApHI >KeTicmeiimi. Byriuri
TaHJa CEHCMHUKANbIK MOIIMETTEpi ©HAeY MeH HHTEpIpeTallusuIayIblH KaHa
TEXHOJIOTUSINAPBl  J3IPJIEHAl JKOHE KOJJIaHBICTAFbUIApPhl YHEMI JKeTUITipimyne,
Haanbl CUrHAIAap/sl )KUHAKTAY YIIiH )KaHa MYMKiHAIKTep amaabl )XoHe Kypaedi
TeOJIOTUAIBIK 00BEKTiIep JKaFnaibIHAa KeepriiepMeH THIMII KYpeceTi.

3epmmeyoin, makcamopi. MbIC KYMTaC K€H OPbIHJIAPLIH KefiHHEeH THiMII Urepy
XKOHE TalijanaHy YIIiH TIeoJOrMsIIBIK-reo(U3UKaIbIK AepeKTepMeH YiiiecTipe
OTBIPBIII, VI OIIIeMAl CeHCMUKAIBIK Oapiay Heri3iHIe IeoJOrHusIBIK KYPAell KeH
00BEeKTUIepiH MOIENBACY TEXHOJOTHUSICHIH 931pJIey.

3eprreynep JKeskasraH KeHIl aliMarbIHBIH TOXKIpHUOENiK alaHapbIHIA
XKYPri3uimi.

3epmmey mindemmepi. 1) celicMMKaNbIK CUTHAJIAAPAbI HUQPIIBIK ecernKe amy
MEH OHACYIH Ka3Ipri 3aMaHfbl PACIMIEPIH KOJNJaHyMEH, YaKbIT IMEH TepPEeHJIK
OOJBICTApBIHLIa JKOFApPhl AXBIPATBIMIBUIBIKTAFBl CEHCMUKANBIK MAJiMETTEP/i
allyMeH YiineciMe;

2) TONKBIHABIK OPICTI Tannay »>KoHE TCOJIOTUSIBIK TeTePOTreHAITIKKE
OalilaHBICTBI  CEPHIMIIIIK KAaCHETTepPiHIH ©e3repy alMaKTapblH MOHE MEIC
KYMTaCTaphIHBIH MHHEpaJIaHy alWMaKTaphblH aHBIKTAl OTBIPBIN, >KBUIIAMIBIK
MOJEINBIEPIH KYPY;

3) CEHCMUKAIIBIK JNePEeKTEPAiH KYPBIIBIMBIK-IUHAMHUKAITBIK
MHTEPIIPETALUAChIH XYprizy xoHe JKe3KasraH THUIITI MBIC MHUHEpalIaHybIHBIH
CeiCMOTreoJIOTUSUTBIK MOJENIH KYPY, OHBIH iIIiHAE:

- JKachIPBIH KeH-Oonamak yyackeaepiHiH KYpPbUIBIMABIK KapTacklH XkKacay;,

- celicModanmanbIK Tanjgay;

- KeHAi 6acKapaTblH TEKTOHUKAJIBIK OY3bLTyIapIbl aHBIKTAY;

- KEHJl >KBIHBICTapAbIH KOHTYPBIH »oHE KEH OpPBIHIAPHIHBIH MIeKapachlH
aHBIKTAY;

- MHHepaljaHyra OaillaHBICTBI KOIICHITY, yCaKTay >oHe jXapy alMaKTapbIH
aHBIKTAY.

3epmmey oo6wexmici. Opransik KazakctannusiH JKe3kazran KeH/li aliMarbIHIarbl



MBIC KYMTAC KEH OpBIHIAPBIHBIH Treolormsuiblk Kumackl. OOmbicka JKbIiaHme!
TOOBIHAAFEI OCHI KEH OPBIHIAPHI kipeni: [lextec, JloHpI3ays, Bbatsic Capbro0a.

3epmmey maxpipviool. 3D ceficMuKanbIK Oapiayasl KOJIaHy JKOHE XKOFaphl
aXKBIPATHIMABLIBIKTAFEI CEHCMUKAIBIK KECKIHIEP/I ay, CepHiMALUTIK KaCHeTTepiHIH
esrepy aliMakTapblH OelyMeH CEeHCMUKAaIBIK MOJEIbIi KYpy apKbUIbI IIEIIyre
XKaTaTelH MIHIETTEpHIH >KaHa [eHreiiiHe eTyre Oojaabl — He TiKeNel pyaaHbl
Oakpl1ay (QakTopnapblH, He OHAIpic IeH OapraymblH ic JXy3iHIOe Hrepiares
TePEHAIKTEpiHerl KeH MIeTiHIUIEpiHIH 631H aHBIKTay JKOHE KOJIEMIIK 3epTTey.
ConbimeH Katap, Oyrinzne 1000 meTpre neiiiHri xoHe OfjaH Aa KOIl TEPEHIIKTer KeH
OPBIHIAPBIH 137IeY XKOHE Oapiay Maceneci TybIHIaIl OTHIp.

Haxmovi mamepuan. JluccepTarusulblK J>KYMBICTBIH TaKbIPBIOBI OOMBIHIIA
3eprrey JKbUTaHABI KEH OpBIHAApbl TOOBIHBIH TOXIpHOETmiK ydacKenepidue
XKYPri3iireH skchepuMeHTTIK 3D ceifcMukanbIK Gapriay —IKYMBICTApBIHBIH
HoTmKenepine  Herisgenren:  Ilekrac,  Jlowssay3s, bareic  Caprio0a.
JuccepTalysHbIH aBTOPHI fjalla XKYMBICTapbIH, KEHIHHEH i¢ )KYpPri3yi xobanay MeH
KaJarajayfra TikeJlel KaThICYIIbl OOJIIEI.

Huccepranusna ey angbiMeH 3D ceilcMuKanbIK OapiayablH erKer-TerKeni
JanalblK 3epTTeyIepiHiH MaTepualnaapsl, Oapiay koHe Oapiay YHFhIMalapbIHbIH
Oypreinay aepexrepi oHe JKeskasraH KeHII aiMarbIHOArbl MBIC K€H OPBIHAAPHIH
Oaprnay >koHe WrepyMeH aHHaNBICAaThIH JXep KOMHAyblH NalfanaHylusuiap op
XKBUIAAPHI aJIbIHFaH €H 0ail reoJIOrHsUIbIK MaTepuaiiap naiaananbuiasl.

Juccepranys *a3ylIbICBIHBIH Tikened KaTbicybiMeH «JlyOHa» MemiekeTTik
VYausepcuretinge xoHe «l'eoceiicy XIIIC, Mackey, P®, tarsuisiMaamanas oTy
OapbICBIH/A aFa KOWBIIFaH MiHAETTEp/l IIelly YIIH >KapbIKIIaKTapAbIH Ty3iTy
_TIPOLIECTEPIH KOHE CEeMCMHKANBIK TOIKBIHAPABIH 63repy 3aHABUIBIKTAPEIH OPHATY,
CeMCMUKANbIK TOJIKBIHAAPABIH TNaiifna 00Xy 3aHABUIBIKTAPBIH erKeh-TerKeni
3epITey  YWIH  OYHipmik  CeHCMHKamblK  OpHANACYIBIH  WHHOBALMSJIBIK
texHonorusnapsiH (BKCO, TI0 «I1OCul'Cy») maiinanany MyMKiHAiriH Oaranay
OoMBIHIIA  CEMCMOAKyCTHKAIBIK  SMUCCHSHBIH  aMIUTUTYIANBIK-YaKBITThIK
mapaMeTpiepl ChIHY TYypiHE JKOHE JKbIHBICTAPABIH CYHWBIKTBIKKA KaHBIFYBIHA
OaitIaHbICTBI 3epTTEYJIEP KYPri3UIIIL.

Huccepmayusanvix, scymovicmoiry 3K srcocnapnapovimen baiinansicol. ABTop
KeJieci FRUTBIMU JKo0aapMeH TiKeNel alHabICKaH:

- 0265-18-I'K KP BI'M «Fsuteiv Koper» AK 2018-2021 >x.k. TpaHTTBIK
Kap KblIaHABIPY GarnapiaaMackl 6oiibiHIma «Ka3srumponseTMeT» TYCTi METaLTy prus
KOCIMOPBIHAAPBIH kobanay xeHiHmeri Kazakcran sxetekmri uHCTUTYTH JKIIIC
Kyprisren «KazakcTaHHBIH KypIeli Tay-KeH-T€OJOTHSIbIK JKarmalblHaa KeH
OPBIHIAPEIH MOZEINBAEY YIIiH VI eJIIeM/Il CeUCMUKAIIBIK Oapiiay»;

-IPH AP19680360 MHBOPK «t'suteiM kopsi» AK 2023-2025 .. rpaHTTBIK
KapXbUIAaHIBIPY OarmaprnaMachl OoiibiHma «KelleHIi TeoMeXaHUKANBIK >KHE
reoQU3MKaibIK 3epTTEyIep HETi3iHAe KeHA1 KeH OpBIHJApBIH Wrepy KesiHae Tay
’KBIHBICTAPBIHBIH MacCCUBTEPIHIH KepHeYIli-NehOopMaIlisUTBIK KYHiH Moaensaey» K.
Cotbaes ateinarel Kas¥ TV reodmusuka xadenpacblHbIH KbI3METKEPIEpi JKy3ere
achIpFaH.

3epmmey a0icmemeci. ¥ CbIHBIIFaH 3epTTEY HOTHIKeJepi Kasipri 3amanrsl 3D
ceicMUKaJbIK Oapinay TEXHOJNOTHSUIApBIH KOJJaHy Heri3iHae Kypaeini KeH
oOBeKTiIepiH Ooipkay >KoHE THIMJAI Wrepy YIIH TeONOTHSIIBIK MOJIeTbIepIi
KYPYIbIH FBIIBIMU JKOHE IPAaKTUKANBIK HETI3[EeMECiH o3ipieyre OaFbITTalFaH.



3eprrey omicTeMeci OipHelle Ke3eHHEH TYP/bI: ' '

1. Koiipnrad MiHAETTEpl IMIEIIyiH THIMILTITIHE, €H alJbIMEH, TIKipHOemiK
aifimaktapia okyprisiirer 3D  ceficMukanblK Oapray KYMBICTapbIHBIH
Te0NOrHsIBIK-TeoDM3MKANBIK HETi3IeMeCiH a3ipiey apKbUIbl KO JKETKI3LI],
OHBIH iMIiHAE:

- 3epTTelNIeTiH aliMaKTapAbIH I'€OJIOTHSIIBIK KYPBUTBIMBIH 3€PTTEY;

- OKBUIDAMJIBIK CHIIATTaMalaphbl JKOHE Jajia JKYMBICTAphIH JKYPri3yIdiH
TEXHUKAJIBIK KOHE TEXHOJIOTUSIIBIK IaPTTAPHI;

- MBIC KYMTac KEHOPBIHAAPBIH KaJBINTACTHIPYIbIH KypAedi Tay-KeH-
TE€OJIOTUANBIK JKarfaiblHAa cepriMAi TepOemicTephiH JKOFaphl  KHiTIKTI
Kypaybllll [EHIeWl >KOFapbulaFaH Iainajibl INaFbUIBICYTapAbl KO3IBIPY,
KaObU1Iay jKoHe TipKeyHdiH HETi3NeNreH MmapaMeTpiepiH KaMTaMachl3 eTETiH
OaxpLIay XKyHeciHiH k00ackIH a3ipiey;

2. Keneci kesenne JKeskasran keHai aiimarbiHblH JKbUTaHIBI KEH OPBIHAApEI
(Ilextac, Honszay3, bateic Capwio6a) TOOBIHBIH ToKIipHOETiK OapiaHFaH
ydackenepi OoibIHIIa qananslk 3D ceficMuKaNbIK MOTIMETTEPTi TaIIay XKOHE
eHey Xyprizingi. CelicMuKkaneK Oapiay IepeKTepiH OHIEY HOTXKECIHIE
(P)KTHO) XWBIHTBIKKAa IeHiHri yakpITIIa TEeH TEPeHIIK KBUIbICTAYIbIH
COKAYX, XKAOTX) cedicMuKanbIK TeKIIenepi JKoHE IKOFaphl —Camnabl
KYPBUIBIMABIK MOJIENbJAEP alIbIHABI, OyJI HBICAaHAIBl OOBEKTIIEPAiH KAk
TEOJIOTUSAIBIK KYPBUIBIMBIH JKOHE JKEPrilikTi OipKelKi eMEeCTiriH erKei-
TErKEIII JKapBIKTaHABIPYFa MYMKIHIIK Oepii, IIarbUIBICYJIapablH CeHiM/II
KOPPEISUMACHH JOHE KeH JeHenepiMeH OallaHBICTBl aHOMANUSIAPIb]
aHBIKTAyIbl KAMTaMAachl3 €TTi;

3. Teoxipube yuackenepi MeH OJapAblH alHaIaCHIHIAFbl ayMakTap OOMbIHIIA
KoJsia 6ap GapibIK IeoJOrHsIBIK-Te0()U3NKANBIK aKmapaTThl KOPBITY, Talaay
XKOHE JaiblHAAy HETI3IHJE TIeOJOTHSUIBIK-Tre0(QU3UKAIBIK MIJTiMETTEPIIH
0a3acsl KyYpbUIABL, OHBIH illiHAe OyprbIIay, HETi3Ti 3epTTeyiep, YHFbIMaIap bl
reou3UKaNbIK 3epTTey, erKel-TerKeli analblK Te0JIOTHSIIBIK Oapiiay KoHe
reo(pM3UKANBIK 3epTTEYNIep HOTHKENIepi KaHe T.0.;

4. TonxpIHABI 6pPICTI MOAENBAEY XYPIi3Uidi, CEeHCMOTeONOTHIIBIK YyYacKesep
CaJIBIHABI, KeHIi KBIHBICTAPABIH KEHICTIKTe Tapaly IeKapalapbl aHBIKTaIIEL.
['eocTatuctukansik Mopenbaeydid, Geographix >xoHe Petrel Garmapiamaibik
OopTajia  KemeHAl  TIeoNIOTUSUIBIK-TeO(pU3UKANIBIK  TalAaydblH  JKOHE
MUHEpaJIaHy ydacKelepiHiH KeHICTIKTIK OpHalacybIMeH OaiIaHBICTHI
ycaKTay >KoHe >KapbIKIIAKTHIK aiiMaKTap[bl aHBIKTay YIIiH OyHipiik KepiHic
ceticmukanbik opHanacy (BKCO) TexHoNOrUsICHIH HaiifanaHy HeTi3iHOe KeH
JIeHeJIepi aHBIKTaJIIbI )KOHE ChI30anaphl XKacalbl;

5. KOpeITBIHOBI Ke3eHIe asgKTalFaH 3epTTeyJepliH HATHXKelepi OOMBIHINA
KYMBICTapABIH OHTAWUIBI KEIIeHIH KoHe TEXHUKAIBIK Kypajanapabl Heriszei
OTBIpBIN, Hananbik 3D ceiicMukansik Oapnay 3epTTeysiepiHiH oficTeMeciHeH
6acram, 3D celficMUKanbIK Gapiay IepeKTEPiHIH HOTWDKEIEPIH OHJIEY JKOHE
KaH-KaKThl TYCIHHIpY, YII eJIIeMIi CeHCMOTEONOTHSIIBIK 3epTTey
HBICaHIAPBIHBIH KOJIEM/I1 JePEKTepiH caiy, YII eJIIIeM/Ii CeHCMOre0IOTUSAIIBIK
MOJeTbACP HBICAHBIH KYypyFa NEMiHTI o31pJIeHTeH TEeXHOJIOTHSHBIH HEeri3ri
AJIEMEHTTEPI KAJBIITACTHIPBUIIEL.



Kopzayza scamamoin nezizzi epesicenep.

1. Cangplk  Tipkey, ©HAEY JKOHE  MHTepIpeTalMsaNaylblH  3aMaHayd
NpOLEAypaIapblH TaiifiaiaHa OTBIPBIN, JKOFAphl pPYKCaT eTUIreH KeJeM/l
ceficmuxanbik 6apmnayst JKTHO-3D KonnaHaThIH, MAKCATTHI apalbIKTapaa keOeiTy
apKBUIbI anaiblK Oakbliay KyHemnepi sKoFapsl CEHIMALNIK aspexeci 6ap KeH KeH
OpPBIHIAPBIH MOMENB/EY YILiH )KOFaphl aKHaPaTTHIK AepeKTep Oepi;
2. TonKbIHABIK ©picTi Tannay KoHe >KBUIIAMIBIK MOMAEIbAEPIH KYPy HeTi3iHIe
CTpaTu(OpPMANBIK THUNTETi KEH OPBIHAAPHIHBIH KEH OpiCTEpiHIH TI'eONOTHsIBIK
KeIUEeH/EPIHIH CepIiMAi KacHeTTEepiHiH e3repy 3aHIbUIBIKTAPH AHBIKTATILI JKOHE
Oapray Oyprbulay KelleHiHIe >KOFaprbl OereyTHH joHe JKbLTaHIB KeH OpiciHiH
TACKY/BIK CBUTIHIH TOMEHTi OeMiMiHiH jKeKeNereH KabaTTapblHaa KeH OpHAIACTBIPY
TOPU30HTTApPBIH KEHICTIKTE OPHANIACTHIPY LIeKapanapsl OelriieHi;
3. MaxcarTbl KeHAI TOPU3OHTTapABIH CEHCMHKAlBIK aTpHOYTTapel MeH
NEeTPOQU3UKAIBIK [APAMETPNIEpi  apachIHNarbl OalilaHblc OpHATBHUIABL By
JKeskasran KeH aliMaFbIHAFbl MBIC KYMTAC K€H OPBIHAAPBIHBIH JKbUTaH 6l TOOBIHBIH
JKEPriNikTi GapiaHFaH ydacKelepiHIeri IeoNOTHAIbIK KUMAaHBI erKel-Terkei
3epAeseyre KoHe KeH JIEHENIEPiH ChI3yFa MYMKIHIIK Oepi;
4. (Cu,Pb,Zn) meTann KypamMbl MOHIEPiHIH MHTEPIONSAIMSIBIK SNIiCiH KOJAaHAa
OTBIPBIN I'€OCTATUCTUKANBIK MOJENb/EY JKOHE allblK ChIHY HHIEKCIMEH aHBIKTAIFaH
BKCO ozicin Konpana OTHIpHII, MAMBIPAHKE TONKBIHAAPABH 3D sHepreTHKanbik
epicin 3eprTey CTpaTH(GOPMABI MBIC IIOriHAIIEpiHAEri KeH HIer1HiIepiH
JIOKaNU3alysIay/JblH KOCBIMINA KPUTEPUIIEPIH aHBIKTaIbl. 3epmmeyodir 2viavimu
sicananvizvl. JlurochepaHbiH TepeH KYPHUIBIMBIH JKOHE WIOTIHAI GaccelHmepmiy
reONMHAMUKATIBIK ayTaHIaCTBIPBUIYBIH 3€pPTTEYre, jKaHa MyHail-ra3 aliMakTapblH
aHBIKTayFa JKOHE OOJDKayFa KaXeTTi IeO(pM3MKaNbIK HETi3li KalbIITacTHIPYIBIH
’KaHa FBUIBIMU-9ICTEMETIK TOCTl 931piIeH i.

Ilpakmukanvix mansizol.

CelicMUKaNbIK TONKBIHABI KEH OpHBIHAA aHBIKTAIFAaH KeH JeHelepiHiH
KOHTYPJIApEIH 3€pTTey HOTHXKelepi OolbHma TepeHnmiri 550-820 m Gapmay
YHFBIMaNapbeiH OYpFbUIAY YCHIHBLIABL JKep KolHayblH MaiimanaHyIIbl KOMIAaHUS
KaHa KeH OpPBIHIApHI YIIH 6 TEKCepy YHFBIMACHIH OYPFBUIANbBI JKOHE OJApIbIH
GapIIBIFbIHA MBICTHIH MUHEpaIJaHybl 6ap eKeHiH pacTaibl. 3epTrey OapbICchIHIA
JKacajFaH joHe eHrisinren 3D celicMuKanbIK Gapiay/bl maianaHa OTHIPHII, KeH
y4acKeciH MOJEIbACYIiH TYTHYCKaJIBIK TEXHOJIOTHSICHI Tay-KeH
KOCINOPBIHIAPIHA CEHCMUKANBIK aKIapaTThl TIpKey KoHe OHIeYIiH KOIIaH6aIb]
CeMCMUKANBIK TEXHOJIOTHANAPBIH ChIHAY CATBHICHIHAA 12, KeHAi aiMakTapiblH
TEONIOTUSIIBIK  KYPBUIBIMBIH  13JECTIpYy JKOHE 3epTTey  Ke3iHje CefCMUKAIBIK
dmicTepAi omaH opi OHTAWIAHABIPYMEH O6aiiIaHBICTEHI MoceNeNepal Menryae e
naiianady yIIiH YCBIHBUIAABL ['eou3uKansik ofgicTep KellleHiHAE ceMcMMKAIBIK
Oapmaynsl Gomkay XoHe i3NecTipy KoHe ismey-Gapnmay MiHmeTTepiH memryre
naiianaHy HaKThl OPTaHbl 3EPTTEYAIH OpTYpJi Ke3eHAepiHIe KOJAaHbLIATHIH
reoU3HKaIbIK SiCTePiH 60MKaMIBIK Kypamaac GeliriHiH aKnapaTThIK Ma3MyHEI
MEH CEHIMLTITIH apTThIPab.

TexHomorus 6acKa reHeTUKANBIK THIITET] Py IaIblK 00bEKTiNep I aHEIKTAY YILiH
YCBIHBUIAIBI.

Auccepmayunnsix scymoicmotyy makynoay. JluccepTalds >Ka3yIIBICHIHBIN
FBUIBIMU 3€pPTTEyJEpiHiH Herisri Hotmwxenepi ['eopusmka >XoHe CceHcMOJOrUs



kadenpacsielH, IMIUM JKac ranpiMuap KeHECIHIH —CEMHHApIaphl  MeH
MoXLTicTepinme TanKpUIaHABL JlACCepTalUAHBIH FBLIBIMA epexenepl Keiecl
XaIBIKAPAJbIK FHUIEIMA-IPAKTHKAIBIK KOHE PEeCIyOIHKaNbK KOH(epeHIusIapaa
Gastrmanran: NSG2021 27th European Meeting of Environmental and Engineering
Geophysics @panmmsna (2021), «MmkeHeprik koHe KeH reodmusukachl 2021
(T'enenmxuk), I'eomomens, «MmXeHepiik >XoHe KeH reodusukace» CaHKT-
ITerepOypr (2023), xone BKCO omicinin Heri3iH Kanaymsickl Kysnemor O.JI.
apHairaH «JlyoHa» MewmiekeTTik YHUBepcUTeTIHAET1 ceMuHapa (2024).
Juccepmauuanvly, KypolibiMbl MeH Kojemi. JluccepTalnus KOMITBIOTEPIIIK
MOTiHHIH 156 GeTiHIe YCHIHBUIFAH JKaHE KipicmeneH, 6 TapayaaH, KOPbITBIHIBIIaH
xoHe 97 aTaymaH TypaThiH omebueTTep TizimiHeH Typanbl. Juccepranmsga 102
cypeT neH 15 kecreneH 6ap.
1 rapay. PYJIA TEOJIOT'MSIChI MOCEJIEJIEP I IIEITY JIE CEMCMMKAJIBIK,
BAPJIAVIbl TIAMJAJAHVIBIH  OJEMJIK  TOXIPUBECI.  Kenxi
CeliCMUKAaIIBIK OapiiayIblH KUHAKTAIFAH SJIeMIIK TOKipUOeciHe Moy Kacalbl, KeH
TeOJIOTHSUIBIK MOCeJIeNIepiH LIelly YIIiH celicMUKabK Oapiaynbl maiiianaHyIbslH
TaOBICTBUIBIFBIHA OaFa Oepisii, MpoOieMalibIK Macesenep TalaHIbl..
2 Tapay. JKESKA3FAH KEH/II AUMAFBIHIAFBI TYILIKI YYACKEJIEP/E 3D
CEMCMUKAIJIBIK ~ BAPJIAY  XY¥MBICTAPBIHEIH  T'EOJIOI USJIBIK-
I'EOOM3UKAIJIBIK HEIT3AEVYI. byn Tapayna JKe3kasraH KeH aiimarbl
MBbICaIbIHA, JKbTaHabl KeH opHbIHAa, [lextec, JloHb3aysi3 sxoHe bateic Caprioda
ydackenepinae KaszakcTaHHBIH KEH OpBIHAApBIHIA JKOFapbl pYKcaT eTUIreH
ceiicmukanslk Oapnay JXTHO-3D oxyMmbIcTapblH KOJIJAaHYy TEXHOJIOIUSACHIHBIH
Heri3zeMeci OepiireH.
3 Tapay. KbIJIAH/IbI KEH OPBIHJIAPBI TOBBIHBIH EIKEWJII-TEIKEMII
YYACKEJIEPIHJE CEMCMUKAJIBIK BAPJIAY XTHo-3D
X¥MBICTAPBIHBIH HEI'I3I'T S AICHAMAJIBIK ITPUHITUIITEPI. byn Tapayna
OakKpLIay JKYMesepiH JKocmapiay XKoHe JalalblK JAepeKTepii oHey epeKIlelikTepl
TypaJIbl MAJIIMETTEP OepisireH.
4 Tapay. CENCMHKAJIBIK MOJIMETTEP HEIBIHIAE KEH TAY
XBbIHBICTAPLIHBIH, KOHTVYPJIAPBIH JXOHE KEH OPLBIHIAPBIHBIH
IIEKTEPIH AHBIKTAY. Tapayna ennmey HOTHXXeNepiH KYpPBUIBIMIBIK >KOHE
JUHAMUKAJIBIK HHTEPIIPEeTAUsAIAY dicTeMeci KapacThIpbIIabl.
5 Tapay. )KE3KA3FAH KEH AUMAFBIHJIA KEH/II TTEPCITEKTUBAJIbI
KEINEH/EPIH, )KAPBIKIIIAKTAPBIHBIH TAPAJIVBIH 3EPTTEY
KE3IHIEI'T CEUCMUKAJIBIK 3EPTTEVYJIEP. Byn Tapayna ceiCMUKaIBIK
IIAIIBIPAHKE! TOJKBIHAAP apKbUIBI XKaphIKIIaKTap sl 3epTreyre apHanrad bBKCO
YOHE CeHCMUKAIIBIK TOMOTpadus 9ici KapacThIPbLIABL.
6 Tapay. KEH 'EOJIOI'MSIChI MOCEJIEJIEPIH INEILY JIE 3D
CEMCMUKAJIBIK BAPJIAY JIbI KOJIJAHY BOMBIHIIIA HEI'T3I'T
HOTWXEJIEP MEH YCBIHBICTAP. Tapayna »kyMBICTBIH HOTHXKenepi Oepiiren
JKOHE OJIaH opi 3epTTey YIIiH YCHIHBICTAp d3ipJIeHE .
7
PhD moxTopaHThI ﬁ"%“'—;\*A.H.CHpameB
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MEHEPaJIOTHs FhUIBIMAApBIHBIE JOKTOpbl, «K.M. CotnaeB aThIHAAFEI Kazak
VIITTHIK 3epTTey TEXHUKAIBIK yHEBEpCUTeTiHAC) «I'eodu3nka xoHe
celicMoIIOTHs» KadeapachlHbIH IIPO(ECcCOpBL.



AHHOTANMS
JHCCepTAIyH Ha COUCKAHNE CTENeHH T0KTopa Qriocodpun (PhD) o
cnemuansaoctd OIT: 8D07104 «Hedrsizas U pyaHas reoQu3nuKay
CHUPA’KEBA APMAHA HYPJIAHOBHYA

Juccepranys Ha COUCKaHKe CTeneHH JokTopa gunocoduu (PhD)
Tema nmcceprauum: Wsydenwe pymHeIX —3anexell  Meromamu 3D
CEeMCMOpa3sBEeAKH M MHOIOBOJIHOBOM ceficMOTOMOrpaduu B CIOXHBIX TOPHO-
reojoruyeckux ycnosusx LlentpansHoro Kazaxcrana

AKxkmyanvrnocmbp. B HacTOAIUM MOMEHT Ha Ka3aXCTaHCKOM PBIHKE OTCYTCTBYET
IPEIOKEHNE OTEUECTBEHHBIX M 3apy0eXXHBIX KOMIAHWK 10 MpHUMeHeHWro 3D
CEMCMOpA3BEAKU U1 MOZEIMPOBAaHMS DYAHBIX 3alleXed B CIOXHBIX TOPHO-
TeOJIOrMYECKUX YCIOBHAX, OTBEYAIOIIUX MEXIYHApOAHBEIM TpeOOBaHHAM U
CIIOCOOHBIX B IIOJIHOM Mepe yIOBIETBOPHUTh MOTpeOHOCTH oTpaciu. Ha
CErONHANIHMN [JEeHb pa3pabOTaHbl HOBbIE W IIOCTOSIHHO COBEPIIEHCTBYIOTCS
CYILECTBYIOIIME TEXHOJIOTUY METOIOB 00paOOTKY ¥ UHTEPIPETAIINN CEHCMUIECKIX
J@HHBIX, OTKPBIBAIOLIE HOBBIE BO3MOXKHOCTH JJIsl HAKOILJICHUS TTOJIE3HBIX CUTHAIOB
1 Gonee >pdeKkTHBHON OGOPHOBI C ITOMEXaMH B YCJOBHSIX CIIOKHOIIOCTPOEHHEIX
Te0JIOTUYECKUX OOBEKTOB.

Ilenb uccnedosanuii. pa3paboTka TEXHOJIOTUU MOIECITUPOBAHMS T'€0JIOrMUECKH
CIIO’KHOIIOCTPOEHHBIX PYIHBIX OOBEKTOB Ha OCHOBE TPEXMEPHOM celCMOpa3BeIKH
B KOMIUIEKCE C Te0JIoro-reopu3nYecKuMi JaHHBIMU JJIS  IOCIENYIOIEro
3(QPEKTUBHOTIO OCBOCHHUS U SKCILTyaTallUy MECTOPOXKICHUI MEIUCTHIX TIECYAHUKOB.

HccnenoBanus mpoBefeHBl Ha ONBITHBIX ydacTKax JKe3ka3raHCKoro pymaHOIo
paiioHa.

3aoauu wuccnedosanuii. 1) B COBOKYITHOCTH C MPUMEHEHHEM COBPEMEHHBIX
npouenyp nu(poBoil peructpauun u 00pabOTKM CEHCMHYECKUX CHTHAJIOB,
II0JIyYeHHE CEWCMHMYECKHX [aHHBIX BBICOKOTO pa3pellieHrs BO BpPEMEHHOW U
rimyOuHHON 00NacTsX;

2)aHanu3 BOJIIHOBOTO ITOJISI ¥ IOCTPOEHNE CKOPOCTHBIX MOJIeTIel ¢ BBIZEIEHUEM
30H U3MEHEHHUS YIPYTUX CBOMCTB, CBI3aHHBIX C I€0JOTUYECKON HEOJTHOPOAHOCTRIO
Y 30HaMU OpYAEHEHUS MEINUCTBIX ITECYaHNKOB;

3)mpoBeneHne CTPYKTYPHON M TUHAMUYECKOW MHTEPIIPETAlMU CEHCMUYIECKIX
JAaHHBIX M TIOCTPOEHUE CEHCMOIEOJIOTHYECKOM MOJENN MEITHOTO OpyAeHEHUs
JKeskazranckoro Tuna, BKJIIOYAIOLIKE:

-CTPYKTYpPHO€ KapTUPOBAHHE CKPBITHIX PYIONEPCIEKTUBHBIX YYaCTKOB;

-ceficModaruanbHbIN aHAIN3;

- BBIJIEJICHUE PYJOKOHTPOJIUPYIOIMX TEKTOHUYECKUX HapYIIECHHUI;

-olpeziesieHre KOHTYPOB PYOBMEIIAOIIMX [IOPOJ ¥ I'PAaHHULl PYIHBIX 3aJIeXei;

- BBIJIEJICHUE CBSI3aHHBIX C OPYJEHEHHEM 30H Pa3yIUIOTHEHHUS, OPOOJICHUSI u
TPEIUHOBATOCTH.

Obvekm uccied06aHuil. TEOJIOTUUECKUN pa3pe3 MECTOPOXKACHUN MEIUCTHIX
necuaHukoB B JKe3kazranckoM pynHoM paiioHe LlenTpansHoro Kazaxcrana. Paiion
BKJIIOUaeT Mectopoxaenus Kunanaunackoi rpynnsl: [lexrac, Jlonsizays, 3anagnas
Capri06a..

Ilpeomem uccneoosanuii. C npuMeHeHneM 3D ceiicMopa3BeiKU U NIOIyYeHUEM
CeliCMUYECKUX N300pakeHI I BBICOKOTO pa3pellleHUs], TOCTPOSHUEM CeHCMUYIeCcKOi




MOJIEJIA C BBIIETEHAEM 30H M3MEHEHHS YNpPYTHX CBOMCTB, BO3MOXEH IEPEXOI K
HOBOMY YPOBHIO PElTaeMbIX 3a/{ad - 0OHAPYKECHHUIO H 00BEMHOMY H3YyICHHIO J'\I‘I/I6O
(aKTOpOB HEMOCPENCTBEHHOTO PYIOKOHTPOJIS, JIMOO0 CaMUX PYIAHBIX 3aIEKEN HaA
IIPaKTHYECKUA OCBOEHHBIX IyOMHax moObruM U pasBenku. Kpome Toro, ceroiss
CTOWT 3aJjaua IMOMCKOB M pa3BelIKH MECTOPOXIeHuH Ha rimyouHax mo 1000 u Gosee
METpPOB..

Dakmuyeckuii mamepuan. B 0CHOBY HCCI€JOBaHUN IO TeMe IUCCEPTALUH
II0JIOXKEHBI pe3yJIbTaThl ONBITHEIX 3D ceificMopa3BeJOUHBIX pabOT BEITIOJHEHHEIE Ha
OIIBITHBIX y4dacTKax JKuiaHIWHCKON Ipynmsl MecTopoxxaenuil: [lexrac, [{oHp3ays3,
3amagHas Capeioba. ABTOp AUCCEPTALIUY SBIISIICS HEIIOCPEICTBEHHBIM YYAaCTHUKOM
IIPOEKTUPOBAaHUSI U CylepBaii3epcTBa MOJEBBIX pabOT, W, B IIOCIEICTBHH,
KaMepalbHbIX paboT.

B muccepranuu, B nepByIO O4epelb, UCIOJIb30BAHBI MaTePUAIIbI 10 ITOJIEBEIM
netanbHbIM 3D celicMOpa3sBeOYHBIM UCCIIEN0OBAHUAM, JaHHbIE OypeHUs TTOMCKOBO-
Pa3BEOYHBIX U PAa3BEJOYHBIX CKBaXKMH U, OOraTeHIINil reoornuecKkuii MaTepual,
IIOJIyYeHHBIE B Pa3Hble I'OJBI HEAPOIIOJIb30BATEISIMYU, 3aHUMAIOITUECS IOHCKOM,
pa3Benkoil U pa3paboTKOM MECTOPOXIEHWU Memu B mpenenax JKe3kasraHCKoro
PYAHOTO paiioHa.

IIpy HENmOCpPENCTBEHHOM Y4YaCTHM [HCCEPTAHTa, B IEPHOJ MPOXOXKICHHUS
crtaxupoBku B ['ocymapcrBenHoM YHuBepcurtetre «Jlyona», u OOO Komnauuwm
«I'eoceiicy, P®, MockBa, g pelleHHs IIOCTAaBIEHHBIX 3a7ad IPOBEIECHEI
HCCIENOBaHMAS IO OLEHKHM BO3MOXHOCTH IPUMEHEHUS WHHOBALMOHHBIX
TEXHOJIOTUH ceficMuueckoi jgokanuu 6okxosoro o63opa (CJIBO, ITO «I1IOCul' Cy),
JUIsL I€TaJbHOTO W3Y4YEHUS IIPOLECCOB TPEUIMHOOOPa30BaHUS M BO3HHKHOBEHUS
BOJIH CEMCMOAKyCTHYECKON 3MUCCUU, YCTAHOBIEHUS 3aKOHOMEPHOCTH M3MEHEHHUS
aMIUIUTYJHO-BPEMEHHBIX  IIapaMeTpPOB  CEHCMOaKyCTHYECKOM  OMHUCCHH B
3aBHCUMOCTH OT THIIA TPELIMHOBATOCTH U (DIIOMIOHACHIIEHUS TOPHBIX ITOPOJ.
Ceéa3v ouccepmayuonnoii pabomst ¢ memamuueckumu niaanamu HUP. Astop
IPUHUMAIl HEITOCPEACTBEHHOE YUaCTHE B UCCIENOBAHUSIX 110 HAYYHBIM IPOEKTAM:

- 0265-18-I'K «TpexmepHas ceficMopa3Belka A MOJCIHPOBAHUSA PYIHBIX
3aJIe)KEU B CII0KHBIX TOPHO-TE0JIOTMYECKUX yCIoBUAX KazaxcraHay, BEITOIHEHHOIO
TOO «Ka3axcTaHCKHN TOJIOBHOM HHCTUTYT IO NPOEKTUPOBAHUIO IIPENIPUSTHH
OBETHOM Mertamnyprud «KasrumpormserMer» @O0 IporpaMMe T'PaHTOBOIO
dunancuposanus AO «@oux Hayku» MOH PK, B 2018-2021 r.r.;

-UPH  AP19680360 «MopenupoBanue HampsHKeHHO-AeHOPMHUPOBAHHOIO
COCTOSIHMSI TOPHBIX MacCUBOB IIpH pa3paboTKe PyAHBIX MECTOPOXKICHHM Ha OCHOBE
KOMILIEKCHBIX T€OMEXaHUYECKHMX U Fe0(PU3NIECKUX HCCIIEN0BAHMIT) IO MPOTrpaMmMe
rpasToBoro ¢uHancupoanus AO «®oug Hayku» MHBOPK, BemonHsiemoro
cotpynHukamu kadenpsl reopuzuku KasHATY um. K.M.Carnaesa B 2023-2025 rT.

Memoouka uccnedosanuii. llpencraBneHHBIE pe3yabTaThl HCCIENOBAHHUM
HalpapJIeHbl Ha pa3paboTKy HAyYHO-IPAKTUYECKOIO OOOCHOBAHHS IOCTPOEHHMS
I€OJIOTUIECKUX MOJEIEeH JUIs INPOrHO3UPOBaHMA W 3(P(EeKTUBHONW pa3paboTKu
CIIO)XHOIIOCTPOEHHBIX PYIHBIX OOBEKTOB Ha OCHOBE IPUMEHEHHS COBPEMEHHBIX
TexHosioruii 3D celicMopa3zBegku. MeTonuka HCCIENOBAaHWUNA COCTOSIA U3
HECKOJIBKUX 3TaIlOB: 4

1.D@dexTuBHOCTE pelIeHHs IOCTAaBICHHBIX 3aad JOCTUTHYTa B IEPBYIO
oyepenb pa3pabOoTKOW Ireosoro-reo(pu3niyeckoro 060CHOBAaHUS MPOBEAEHHEIX 3D
celicMOpa3BeOYHBIX Pa0OT Ha OMBITHBIX YYaCTKaX, BKIHOYAS:



- H3y4YEHHE I'e0JJOTUIECKOTO CTPOEHHUS UCCIIETYyEMBIX yUaCTKOB; }

-CKOPOCTHOM  XapaKTepUCTHKH U  TEXHHUKO-TCXHOJOTMYCCKUX  YCIIOBUHU
IIPOBEAECHUS MOJIEBBIX padoT;

-pa3paboTKy au3aiiHa CUCTeMBI HaOIOAeHH I, 00ecIIeunBaroLiell 000CHOBAHBIE
NapameTphl BO3OYXIEHHS, TNpPHEMA M PETHCTPAalM MONE3HBIX OTPAKEHWi, ¢
TIOBBIIICHHBIM YPOBHEM BBICOKOYACTOTHOM COCTAaBISIONIEH yIIPYruxX KojeGauuii B
CIIOXHBIX TOPHO-T€OJIOTMYECKHX YCIOBUAX (DOPMUPOBAHUS MECTOPOXKISHHA
MEJIUCTHIX MTECYAHNKOB,;

2.Ha crnexyiomem STame MpoBeeH aHamM3 ¥ 06paboTKa mMoNeBEIX 3D
CEHCMODPA3BENOYHBIX  JAHHBIX [0  ONBITHEIM  Pa3BeHAHHBIM ydacTkam
KumauauacKol Ipynmel  MecTOpoxaeHMH JKe3KazraHcKoro pymHOro paitona
(Ilextac, Jlomemays, 3amagnas Capeio6a). B pesymbrare 00paboTKK JaHHBIX
cericMopassenku MOI'T nony4ens! ceficMuyeckie Ky6b! BPEMEHHOU U ITyOHMHHOM
murpanuu g0 cymmuposanus (BMJIC, TMJIC) u CTpyKTypHBIe MOZEIN BHICOKOTO
Ka1ecTBa, MO3BOJIUBIIME NETAIBHO OCBETHTH OOILIEE T'eOJOTHYECKOE CTPOSHHE U
JIOKANIbHBIC HEOIMHOPOTHOCTH IENEBbIX OOBEKTOB, 00ECIEUMBAIONINE HATEKHYIO
KOpPEJSILMIO OTPAKEHHH ¥ BBISBICHUE aHOMAIINH, CBS3aHHbIX C PYJHBIMU TEAMIY;

3. Ha ocHOBe 0000INeHUs, aHaIM3a W TIOATOTOBKM BCeif AMeEIoIIecs
TEOJIOTUIECKOH ¥ Treopu3nvecKodl WHPOPMALKM [0 ONBITHBIM Yy4YacTKaMm |
oOpamIIsiolelf WX TeppUTOpHil cosfaHa 6a3a reooro-reoGU3NIECKEX TAHHBIX
BKIIFOYAOMIas  pe3ynbTaThl OypeHHs, MCCICNOBAaHHS KepHa, TIeo(hu3nyecKue
MCCIICNOBAHMS CKBAXKUH, PE3YIBTATHI AE€TATbHEIX MONEBBIX I'€0JI0rOpa3sBef0YHBIX U
reo(pU3MIECKUX MCCIEI0BAHMMN U JIp.;

4.  OcymecTBICHO MOJENUPOBAHUE BOJHOBOTO MO | IIOCTPOEHBI
CeHCMOT€0JIOTHYECKIE  Pa3pe3bl, BBISBIEHB  IPAHUIII IIPOCTPAHCTBEHHOT'O
pasMeIleHns pynoBMEHIAromux mnopon. Ha ocHOBe TIeocTaTHCTHYECKOro
MOJISTUPOBAHUS, KOMILIEKCHOTO TIe0JIOro-re0pU3uYeckoro aHaik3a B cpeje
nporpaMMHoro obecnevenuss Geographix u Petrel, mpuMeHeHHS TeXHOIOTHH
CeHCMIYECKOM JToKanuy 60koBoro 0630pa (CJIBO) st BEISBICHAS 30H OpoOJeHus
M TPIIMHOBATOCTH, CBA3AHHBIX C MPOCTPAHCTBEHHBIM IIOJIOKEHHEM YYAaCTKOB
OPYACHEHUS, BBIIECIECHE] U OKOHTYPEHEI Py IHBIE TENA,

5. Ha 3aBepmaromem srame, 1o pesysnbraTam BBITIONHEHHBIX HCCIIeI0BAHMIA,
C(OPMUPOBAaHBEI OCHOBHBIE JIEMEHTHI pa3pabaThIBAEMOil TEXHONOTHY, HAYHHAS OT
METOIUKYU ToNeBbix 3D celicMOpa3BeJOYHEIX HCCIENOBAHUH, ¢ 000CHOBAHHEM
ONTUMAILHOTO KOMIUIEKCA PabOT M TEXHHYECKHX CpEICTB, JO 06paboTKH u
KOMIIIEKCHOM HHTEpIpETalMi Pe3ylnbTaToB 3D celicMOpa3BeNOYHBIX NAHHBIX,
MIOCTPOEHHsT OOBEMHBIX CEHCMOTe0NIOrHYECKUX MOJIENel 06BEKTOB HCCIe[0BaHMIA,
B BUJIE KyOOB TpeXMEPHBIX JAHHBIX.

Ochognole 3awumiaemie nON0NCEHUA, GbIHOCUMbIE HA 3AWLUMY.

1. Cucrempl MoNEBBIX HAOMIONEHMH METOIOM BBICOKOPa3peIIaromeil 065eMHoH
ceiicmopassenku MOI'T-3D, ¢ MOBBIIEHHOM KPATHOCTHIO Ha LIEJEBBIX MHTEepBanax,
C IPUMEHEHHEM COBPEMEHHBIX NPOLENYp LHUPPOBOH perucTparnui, o6paboTKH U
MHTepIpeTaluu, o0eCeuniIy II0NyYeHne BBICOKOMH(OPMATUBHBIX NAHHBIX LIS
MOJETMPOBAHUS PYJHBIX 3AJIEKEN C BRICOKOH CTENEHBIO JJOCTOBEPHOCTH;

2, Ha ocHoBe aHanm3a BONHOBOTO IONSI M MOCTPOEHMS CKOPOCTHBIX MOeJeit
BEIBJICHBl 3aKOHOMEPHOCTH W3MEHEHHUS VYIPYIMX CBONCTB TI'€OJIOTMYECKUX
KOMIIIEKCOB PYIHBIX ITOJIEH MECTOPOXKIEHUH CTPATH()OPMHOIO THIIA U, B KOMILIEKCE
C  pasBeNOYHBIM OypeHWEM, YCTaHOBICHBI TIPAHMIBl  IIPOCTPAHCTBEHHOTO



pasMeIeHus PyI0BMEIIAOIIIX TOPU30HTOB B BepxHeOeneyTHHCKON ", OTHENbHBIX
COSIX  TACKyJyKCKOM CBHT HIDKHETO OTAeNa KaMCHHOYTOJIbHOM CHCTEMBI
KunasauMHCKOTO PyAHOIO ITOJIS,

3.  VYcraHOBIeHa CBS3b CEWCMUYECKHX aTpHOyTOB C NETPOQU3NYECKHMH
napamMeTpamMy IIeJIEBBIX PYAOHOCHBIX TOPHU30HTOB. OTO IO3BOJHUIIO JETAIBHO
U3YUYUTh TEOJIOTHYECKH pa3pe3 U OKOHTYPUTh pPYIHbIE Tena Ha JIOKAIbHBIX
pa3BeaHHBIX YydacTKax JKWIaHAMHCKOW TPyNIbl MECTOPOXKIECHUN MEeIUCThIX
necyaHnKoB B JKe3ka3raHcKoM pyJHOM paiioHE;

4. I'eocTratucTryeckoe MOAEIAPOBAHME METOAOM HWHTEPHOJSAIUN 3HAYECHUM
conepxanus metamia (Cu,Pb,Zn) u uzydenune 3D-nonst SHEPTUU pacCesTHHBIX BOJIH
meronoM CJIBO, oroxnecTBiseMOe C HHACKCOM OTKPBITOM TPEU[HHOBATOCTH,
BBISIBIJIM  JIOTIOJHUTENIbHbIE KPUTEPUU JIOKANW3allMd PYAHBIX 3alle)Keil B
MECTOPOXIeHu Meau crpatudopmHoro tuna.Hayunasa HoeusHa ucciedoeanuil.
Pa3paboTaH HOBBII  HAay4YHO-METONMYECKMM MOAXOA Uil  (OPMHUPOBaHUS
reou3nYecKoil OCHOBBI, HEOOXOAMMON IpPH H3YUCHUH TIIyOMHHOTO CTPOEHHS
auTocepsl MW TEeO0JMHAMUYECKOro pallOHMpPOBAHHS OCaJOYHBIX OacCeiHOB,
BBIJICJICHUSI ¥ ITPOTHO3a HOBBIX HE(PTETra30HOCHBIX PaliOHOB.

Ilpakmuueckasa 3Hauumocntp.

[To pesynpTaTam wucciIeAOBaHMM MO KOHTYypaM PYAHBIX TeJl, BBIIACIECHHBIX B
ceficMMUECKOM BOJIHOBOM IIOjie, OBLIO pPEeKOMEHJIOBAaHO OypeHHe pa3BeIOYHBLIX
ckBaxMH rimybunoi 550-820 m. Komnanueii-Heapomonb3oBaTeneM npoOypeHo 6
3aBEPOYHBIX CKBa)XUH II0 HOBBIM PYyIHBIM OOBEKTaM, BO BCeX OBLIO IIOJYUEHO
IOATBEPKIACHUE O HAIWYUU MeIHOro opylaeHeHus. CozlaHHas U peaju30BaHHas
IIPY BBIIOJHEHUM HCCIIEJOBAaHUM OpUTHMHAIbHAs TEXHOJOTUS MOZIEIUPOBAHMUS
pyoHOTO pa3pe3a c wucmoiib3oBanueM 3D celicMOpa3BeIKM pPEKOMEHIOBaHA K
IIPUMEHEHUIO B TOPHONOOBIBAIOIIMX KOMIIAHUSAX KaK Ha dTale TEeCTUPOBAHMS
IPUMEHSAEMbIX CEHCMHUYECKMX TEXHOJOTHMM perucrpamum  u  o0paboTKu
ceficMuyeckoi nH(pOpPMAIUK, TaK U IPU PELIeHUH 3a1a4, CBI3aHHBIX C JalbHeNIIe
ONTUMM3ALIEN CeHCMUYECKUX METOJIOB MIPH TIOUCKAX W U3YYEHUU T'€0JIOTHYECKOTO
CTpOEHHUS pyAHBIX pailioHOB. IIpumeHeHme celicMOpa3BeIKM B KOMILIEKCE
reoU3nUecKx METOJOB MpPHU PELUIEHHH MPOTHO3HO-TIONCKOBBIX W IIOHMCKOBO-
pa3BeNOYHBIX 3a/ad IO3BOJUT IOBBICUTH MH(GOPMATUBHOCTh M JOCTOBEPHOCTH
IPOTHO3HOM  COCTaBIISIOIIEH IPUMEHSIEMBIX Teo(PU3MIecKux METOHOB Ha
Pa3IMYHBIX CTaUSAX UCCIIEOBaHUs pPealIbHbIX Cpe/l.

TexHonoruss pekoMeHIOBaHa K OINPOOOBAHMIO IS BBIIBIEHUS PYIHBIX
00BEKTOB JPYrUX reHeTUUeCKUX TUIIOB.

Anpobayua pabomsi. OCHOBHBIE pe3ylbTaThl HAYYHBIX HCCIIEIOBAHUM
AHccepTaHTa 0OCyXIaJIUCh HA CEMMHapax U 3acefaHusx Kageapsl ['eodusuku u
cericMmonorun, Cosere wmononbix ydeHbix WIHI'Z[. Hayunsle momoxeHus
IUCCEPTAlMOHHON paboThl JOKIAAbIBAINCH HAa MEXKIYHAPOIHBIX HAYYHO-
IPaKTHYECKUX K pecliyOonukaHckux koH(epeHimsax: NSG2021 27th European
Meeting of Environmental and Engineering Geophysics Bo ®panrmu (2021),
«UuxenepHas u pyaHas reopmsmka 2021» (Tememmkuk), I'eomomens,
«mxenepHas u pynHas reopusuka» Cank-IlerepOypr (2023), u Ha cemuHape,
nocesmeHHoMy ocHoBateno mMetoga CJIBO Kysnenosy O.J1. B ['ocynapcTBeHHOM
Yuuepcutete «J[yoHa» (2024).

Cmpykmypa u 00vem Ouccepmayuu. JlUccepraius u3N0oXeHa Ha 156
CTpaHHIIAX KOMITBIOTEPHOTO TEKCTa U COCTOUT W3 BBEJIEHUS, 6 IJIaB, 3aKIIOYEHUS 1



CIMCKA HCIIONb30BAHHBIX WCTOYHHKOB, COCTOANIEro u3 97 HaMMEHOBAaHUM.

Tluccepranus BkmodaeT 102 pucyHka u 15 Tabmui.
Inasal. MAPOBOI OITBIT ITPYUMEHEHUS CEMCMOPA3BEJIKU ITPU
PEIITEHUU 3AJIAY PY THOM I'EOJIOI M. BrimonseH 0030p HAKOILUIEHHOTO TI0
PYIHO¥ ceficMOopa3BeIKe MHUPOBOTO OIBITA, JaHa OIlEHKA YCHEITHOCTH ITPUMEHEHH
celicMOpasBeKH Al pelIeHHs 3aJad PyJHOM TIeOJOrHH, aHAIu3 MNPOoOJIeMHBIX
BOIIPOCOB.
I'mapa2. 'EOJIOTI'O-TEO®U3NYECKOE OBOCHOBAHUE ITOCTAHOBKMH 3D
CEMCMOPA3BBEJIKM HA OIIBITHBIX OBBEKTAX XE3KA3TAHCKOI'O
PYJIHOI'O PAVIOHA. B riase MpeACTaBieHO OOOCHOBAaHHE TEXHOJOIMH
IIPUMEHEHHUs BBICOKOpaspemaromed cericmopasBenku MOI'T-3D Ha pyaHBIX
MecTopoxaeHusx Kasaxcrana Ha npumepe JKe3kasraHckoro pyaHOTo paiioHa, B
npenenax KumaHAMHCKOTO pyAHOrO Mois, Ha ydacTtkax [lekrac, JloHBI3aysI3 u
3anagnas Capero0a.
I'naBa3.OCHOBHBIE METOJNYECKHE ITPUHITATIBI
CEMCMOPA3BEJIOYHBIX PABOT MOI'T 3D HA JETAJIbHBIX YUACTKAX
KUJIAHJVMHCKOHN T'PYIIIIEI MECTOPOXXJIEHMI. B rnaBe mHpeacTaBieHb
IaHHble 00 OCOOEHHOCTSAX IUIAaHMPOBAHHUSA CHCTEM HAONIOAeHUs U 00paboTKu
IIOJIEBBIX JJAHHBIX.
I'nasa4. OITPEJNEJIEHME KOHTYPOB PYJIOBMEIHAIOIINX IIOPOJ U
I'PAHULI PY JTHBIX 3AJIEXXEHN 110 CEUCMUYECKUM JAHHBIM.
B rnaBe paccMoTpeHa MeTOOWKa CTPYKTYPHOU U JTMHAMUYECKON UHTEPIPETAIIH
PE3yNbTaTOB 00PaOOTKHU.
TaagaS. CEICMHUYECKME UCCJIEJIOBAHUSA TP MU3VUEHUHA
PACITIPEJEJIEHUA TPEHIMHOBATOCTHU PY JOITEPCITEKTUBHBIX
KOMITJIEKCOB B JKE3KA3I'AHCKOM PYJIHOM PAVMIOHE. B rnase
paccmarpuBaetcsa Meton CJIBO u ceficMoToMorpaduu A u3ydeHus
TPEUIMHOBATOCTHU 10 CEHCMUUECKUM PACCESTHHBIM BOJTHAM.
I'maa6. OCHOBHBIE PE3VYJIbTATBI 1 PEKOMEHJIAITNUA TT1O
[IPUMEHEHUIO 3D CEMICMOPA3BEJIKY ITPU PEIIEHUU 3ATAY PYJHOM
I'EOQJIOI'MU. B rnaBe npeacTaBieHbl pe3yIbTaThl paboT B BIPaOOTAHEI
PEKOMEHAIUHA IS JATbHENIINX UCCIICTOBAHUN.

PhD pgoxtopanTt %A.H.Cnpam%

Y

—
Hay4HbIil KOHCYJIbTAHT /lé' W(ﬂ HcrexoBa Capa AMaHXO0JI0BHA — TOKTOP
re0JIOr0O-MUHEPAIOTHYECKUX HaYK, Hpoq)eccop kadenpsl I'eopusnka u
cericmonorus, HAO «Ka3zaxckuii HalmoHaIbHbIN UCCIIEA0BATENbCKUN TEXHUYECKHM
yauBepcuteT umenu K.M. CatnaeBay.




Abstract
of PhD Doctoral Dissertation (Philosophy) under OP: 8D07104
"Petroleum and Ore Geophysics"
of Mr. ARMAN NURLANOVICH SIRAZHEV

PhD Doctoral Dissertation (Philosophy)

Subject: Study of ore deposits using 3D seismic survey and multi-wave
seismotomography in complex mining and geological environment of Central
Kazakhstan.

Background

Nowadays, neither domestic nor foreign company operating at Kazakhstan market is
capable to deliver an internationally acknowledged and industry compliant offer for
application of 3D seismic exploration for ore deposits modeling in challenging
mining and geological environment. To-date, new seismic data processing and
interpreting technologies have been developed and are constantly being improved,
brining-in new opportunities for seismic responses accumulation and more effective
noise attenuation and control in complex geological targets.

Purpose

Develop technology for modeling of geologically complex ore targets based on 3D
seismic exploration and geological and geophysical data for subsequent effective
production development of copper sandstone deposits.

The study has been performed at experimental sites of Zhezkazgan ore district.

Assignments

1) obtain high-resolution PSTM and PSDM seismic data using modern procedures
for seismic data digital registration and processing;

2) analyze wave field and build velocity models identifying zones of alteration of
elastic properties associated with geological heterogeneity and zones of
mineralization of copper sandstones;

3) structural and dynamic interpretation of seismic data and build-up of seismic-
geological model of Zhezkazgan-type copper mineralization, including:

e structural mapping of hidden ore-promising areas;

seismic facies analysis.

identification of ore-controlling tectonic disturbances;

delineation of ore-hoist rocks and boundaries of ore deposits;

identification of decompaction, crushing and fracturing zones associated with ore
grade mineralization.

Target

The geological section of copper sandstone deposits in Zhezkazgan ore district of
Central Kazakhstan. The area includes deposits of Yamalandinsky group: Pektas,
Donyzauz and Zapadnaya Saryoba.

Subject
The use of 3D seismic exploration, availability of high-resolution seismic imaging,
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build-up of seismic model with identification of the zones of alteration of elastic
properties ensured progressing to a new level of assignments - detection and
volumetric study of either direct ore control factors or ore deposits within the intervals
which have passed production development and exploration interval. Moreover, a
current assignment is to find and explore the deposits having depth up to 1000 meters
or more.

Evidence

The dissertation study is based on the findings of experimental 3D seismic effort
performed at experimental sites of Zhilandinskaya group of fields: Pektas, Donyzauz
and Zapadnaya Saryoba. The author of dissertation has been personally involved in
designing and supervision of field activities and, subsequently, office related effort.

The dissertation primarily refers to the deliverables of field detailed 3D seismic effort,
prospect and exploration wells' drilling data and abundant historical geological data
collected by subsurface users participated in the search, exploration and production
development of copper deposits within Zhezkazgan ore region.

Throughout internship at Dubna State University and Geoseis LLC, Moscow, Russia,
the dissertation candidate had been directly participated in the studies to assess
possibility of applying innovative SSS (Seismic Side Scanner "POSiGS" Software)
technologies for a detailed study of the processes of fracturing development and
seismic acoustic waves emission and to determine the trends of changes in amplitude-
time parameters of seismoacoustic emission pending on type of fracturing and fluid
saturation of rocks.

Relationship of Dissertation and Topics of Researches

The author had been directly involved in the following research and study projects:

- 0265-18-GC "3D seismic exploration for modeling of ore deposits in complex
mining and geological environment of Kazakhstan", performed by "Kazakhstan Head
Institute for Design of Non-Ferrous Metallurgy Enterprises "Kazgiprotsvetmet” LLP
under grant financing program of "Science Foundation" JSC of the Ministry of
Education and Science of the Republic of Kazakhstan, Year 2018-2021;

- IRN AP19680360 "Modeling of stress-strain state of mountain massifs during
production development of ore deposits based on complex geomechanical and
geophysical studies" under grant financing program of "Science Foundation" JSC of
the Ministry of Science and Higher Education and Science of the Republic of
Kazakhstan, performed by specialists of the Department of Geophysics of K.IL
Satpayev Kazakh National Technical University, Year 2023-2025.

Methodology

The deliverables of the study are aimed to outline and provide academic and research
justification for building-up geological models to predict and effectively produce
complex ore objects applying state-of-the-art 3D seismic exploration technique. The
methodology consisted of several stages:

1. The effectiveness of assignments solution had been achieved primarily by
development of geological and geophysical justification for 3D seismic surveys
performed at experimental sites, including:



- review of geological structure of studied sites; - N o
- velocity characteristics and technical and technological conditions of field activities;

- designing of seismic survey system capable to deliver justified parameters for shot
points, receiving points and acquisition values for desirable reflections with increased
level of high-frequency component of elastic vibrations in complex mining and
geological environment of copper sandstone deposits;

2. The next stage included analysis and processing of 3D field seismic data from
experimental explored sections of Zhilandy group of deposits of Zhezkazgan ore
region (Pektas, Donyzauz, Western Saryoba). The PSDM and PSTM seismic data
cube and high-quality structural models have been derived as the result of CDP
seismic data processing allowing to get detailed background on general geological
structure and local inhomogeneities of the targets, ensuring reliable correlation of the
reflections and detection of ore bodies associated anomalies;

3. A geological and geophysical database has been developed based on compilation,
analysis and preparation of all available geological and geophysical data taken from
experimental sites and adjacent territories, including drilling results, core studies,
wellbores geophysical studies, deliverables of detailed field geological exploration
and geophysical studies, etc.;

4. The wave field was modeled and seismogeological sections were constructed, and
the boundaries of spatial distribution of ore-bearing rocks were identified. The ore
bodies have been identified and delineated based on geostatistical modeling,
integrated geological and geophysical analysis in Geographix and Petrel software,
applying innovative SSS (Seismic Side Scanner) technology to identify zones of
crushing and fracturing associated with spatial position of mineralization sites;

5. The final stage included preparation of key elements of technology being
developed taking into account the results of study and covering the process from
methodology of field 3D seismic survey (including justification of optimal activities
and technical means) till processing and complex interpretation of the results of 3D

seismic data, buildup of 3D seismogeological model of the targets, in the format of
3D data cubes.

The dissertation items to be defended

o 8 The systems of field data acquisition using high-resolution volumetric 3D
seismic survey CDP-3D with high fold at target intervals and application of modern
digital data registration, processing and interpretation procedures allowed to
accumulate extremely informative data for highly reliable modeling of ore deposits;

6. The trends of alteration of elastic properties of geological complexes of
stratiform ore deposits have been verified based on the analysis of wave field and
velocity models build-up. The above mentioned effort combined with exploration
drilling helped to determine the boundaries of spatial distribution of ore-containing
horizons in Verkhnebeleutinskaya suite and separate layers of Taskuduk suite of
Lower Carboniferous of Zhylandinsky ore body;

7. The relationship between seismic attributes and petrophysical parameters of
target ore-bearing horizons has been established allowing to thoroughly study
geological section and to delineate ore bodies in local explored areas of Zhilandy
group of copper sandstone deposits within Zhezkazgan ore district;

8. Geostatistical modeling applying interpolation of the values of metal content
(Cu,Pb,Zn) and study of scattered wave energy of 3D field by SSS method (associated



with open fracture index) have revealed additional criteria for localization of ore
deposits in stratiform copper deposits.

Scientific novelty

A new scientific and methodological approach needed to setup geophysical basis to
study deep structure of lithosphere including geodynamic zoning of sedimentary
basins, delineation and prediction of new oil and gas bearing areas has been
developed.

Practical significance

Based on the results of studies performed on the contours of ore bodies identified in
seismic wave field, it was recommended to drill 550-820 m. exploration wells. The
subsurface user has drilled 6 (six) test wells for new ore objects and all wells confirmed
copper mineralization. The unique technology of ore section modeling using 3D
seismic exploration derived during the study has been recommended for application
by mining companies both at the stage of testing of seismic data acquisition and
processing technique and while solving the assignments related to further optimization
of seismic methods applicable during exploration and study of geological structure of
ore areas. The use of seismic exploration as part of geophysical methods to address
predictive search and exploration assignments will bring-in more information and
increase reliability of forecast part of applied geophysical methods at various stages
of real environments studying.

The technology is recommended as a trial one to identify ore objects of other genetic
types.

Evaluation

The main results of dissertation's studies had been discussed at workshops and
sessions of Department of Geophysics and Seismology, the Council of Young
Scientists of the Institute of Geology and Petroleum Engineering. The scientific
abstracts of dissertation were presented at international scientific and practical and
Republican conferences: NSG2021 27" European Meeting of Environmental and
Engineering Geophysics in France (2021), "Engineering and Mining Geophysics
2021" (Gelendzhik), Geomodel, "Engineering and Mining Geophysics" St-
Petersburg (2023) and at the seminar dedicated to Mr. O. L. Kuznetsov, a founder of
SSS method taken place at Dubna State University (2024).

Dissertation structure and scope

The dissertation is presented on 156 pages of PC text and consists of a preamble, 6
chapters, conclusion and a list of literature consisting 97 sources. The dissertation
includes 102 figures and 15 spreadsheets.

Chapter 1. GLOBAL EXPERIENCE OF APPLICATION OF SEISMIC
EXPLORATION TO ADDRESS ORE GEOLOGY CHALLENGES. A global
experience accumulated for ore seismic exploration has been reviewed; the rate of
success of using seismic exploration to solve problems of ore geology has been

assessed and relevant problems have been analyzed.
Chapter 2. GEOLOGICAL AND GEOPHYSICAL JUSTIFICATION FOR 3D



SEISMIC EXPLORATION AT EXPERIMENTAL TARGETS OF ZHEZKAZGAN
ORE DISTRICT. The chapter contains substantiation of applying of high-resolution
3D CDP seismic exploration at ore deposits of Kazakhstan using Pektas, Donyzauyz
and Western Saryoba areas of Zhilandinsky ore field of Zhezkazgan ore region as an
example.

Chapter 3. KEY METHODOLOGICAL PRINCIPLES OF 3D SEISMIC
EXPLORATION OF DETAILED SECTIONS OF ZHILANDINSKAYA GROUP
OF DEPOSITS. The chapter outlines summary of specifics of planning of
surveillance system and field data processing.

Chapter 4. DETERMINATION OF CONTOURS OF ORE-BEARING ROCKS
AND BOUNDARIES OF ORE DEPOSITS BASED ON SEISMIC DATA. The
chapter reveals method of structural and dynamic interpretation of data processing
results.

Chapter 5. SEISMIC STUDIES DURING EXAMINATION OF DISTRIBUTION
OF FRACTURING IN PROMISING ORE COMPLEXES IN ZHEZKAZGAN ORE
DISTRICT. The chapter indicates SSS method and seismotomography for studying
fracturing based on seismic scattered waves.

Chapter 6. KEY RESULTS AND RECOMMENDATIONS TO USE 3D SEISMIC
EXPLORATION WHILE ADDRESSING ORE GEOLOGY CHALLENGES. The
chapter outlines the results of the works performed and recommendations for further
study.

PhD Student A ﬁz A.N. Sirazhev
v/
Scientific Advisor MA Istekova, Doctor of Geological and

Mineralogical Sciences, Professor, Department of Geophysics and Seismology,
Satbayev University.




