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AKTyaJlbHOCTh HcciaenoBanusi. CoBpeMEHHas TeoJoropasBefika paboTaeT B YCIOBUSX OBICTPO
pactymero oobemMa pa3HOPOTHBIX T'€OJIOTUYECKUX U Te0(PU3MUECKUX JAaHHBIX, IPU 3TOM (DaKTUUYECKUI
KOHTpPOJIb 10 PYyJAOHOCHOCTH OCTa€TCs OrPAHMYECHHBIM M HEPAaBHOMEPHBIM IO IUIOLIaAu U paspesy. s
MTOMCKOBO-OIICHOYHBIX M Pa3BEIOYHBIX 3334 3TO MPHUBOJIUT K TUIMUYHBIM METOJUYECKUM TPYIHOCTSM:
Ne(QUIUTY  JOCTOBEPHO  IMOATBEPKAECHHBIX  «OTPULATENBHBIX»  MPUMEPOB, IPOCTPAHCTBEHHOU
3aBUCHUMOCTH HaAOJIOJCHUM, PUCKY HEKOPPEKTHOM JKCTpPAmoJIALMKM M 3aBBIIIEHHOW OIEHKE KauecTBa
porHo3a npu (opMaabHOW MpoBepke. B 3TUX ycCloBUSX akTyaabHOW ABIISETCS HE pa3paboTka
OTIEJIBHOM MOJEIH ISl OJTHOM YaCTHOM 3a/1a4M, a CO3AAHUE BOCIIPOU3BOIUMON TEXHOJIOIHYECKON CXEMBI
MIPUMEHEHHSI MCKYCCTBEHHOI'O HHTEIJIEKTa, aJalTHUPOBAaHHOMW K TE0JIOTMYECKOM MpHUpPOAE AAHHBIX U
MIPUTOJTHOM I MPAKTUYECKOTO NMPUHATHA penieHud B reosioropasseake. uccepranms CanyoBa A.b.
HampaBJieHa MMEHHO Ha pelIeHHEe 3TOH 3aJauyud - OT MHUHEPAJOTUYECKOTO YPOBHS M CKBaKUHHOM
reousuku (KapoTaxa) A0 PETHOHAIBLHOIO MIPOrHO3a MEPCIEKTUBHOCTH.

Heap uccaenoanus. Llensio nuccepraiinoHHON padoTHI ABJISETCS pa3padoTKa U HaydYHOEe 0OOCHOBaHHE
TEXHOJIOTUU CO3JAaHMUS M HCHOJB30BaHUS METOJIOB MCKYCCTBEHHOTO HWHTEIJIEKTAa MpPH pPEUIeHUH
TeONMpOTHO3HBIX 33/7ad Ha pa3HbIX MAacIITaOHbIX YpPOBHAX (MUHEPAJOTHYECKUH, CKBAXKUHHBIM,
pPErMOHANBHBIN) € YYeTOM TEeOJIOTUYECKOW CHEeIU(pHUKHA HMCXOAHBIX JaHHBIX, OrPaHUYEHHOCTH
(haKTHYEeCKOr0 KOHTPOJIS M HEOOXOAUMOCTH NMPAKTUKO-OPUEHTUPOBAHHON MHTEPIIPETALIUN PE3YIIbTATOB.

3agaum uccaenoBanus. [ TOCTHXKEHUS TOCTaBJICHHOW e B paboTe OBLIM pelIeHbl CleIyolne
OCHOBHBIE 3aJlayd: BBIMIOJIHEH aHAIM3 OCOOCHHOCTEM TEOJOrMYecKUX MU Teo(U3NYECKUX JaHHBIX,
onpeaensoumMx TpeOoBaHus K mnoctpoeHuto MM-mozeneit B 3agauax reonporsHosa; paspabortaHa u
anpoOupoBaHa cXeMa AaBTOMAaTU3WPOBAHHOTO BBIJICICHUS YCTOMYMBBIX AacCOLMAIMi pEeNKUX U
CTaTUCTUYECKH HETUIIMYHBIX MUHEPAJIOB B KPYIMHBIX MUHEPAJOTHYECKHX MaccHBaX; pa3padoTaH MOAX0]
K BEPOATHOCTHOMY BBIJICJIICHUIO MOTEHIUAIBHO YpPaHONPOAYKTUBHBIX HHTEpBaioB 1o gaHHbM [MIC
(kapoTaka) B YCIOBUSIX HEMOJHOM pa3MeTKH, KOrja OCTOBEPHO MOJTBEPKIEHBI MPEUMYIIECTBEHHO
MPOAYKTUBHBIE HHTEPBAJbl; PEAIN30BAHbl MPOIEAYpbl MPOBEPKH KadyecTBa IO TIe€OJOrHYECKU
HE3aBUCHMBIM €IMHUIIAM (CKBaXHHBI, IPOCTPAHCTBEHHBIE OJIOKH), HCKIIIOYAIONINE IIEPEHOC HH(OpMaIIUU
Mexay Onu3kuMy HaOIIOACHUSIMU; pa3padoTaHa v anmpoOHpPOBaHA CXEMa PETHOHATIBLHOIO PAHKUPOBAHUS
MEePCIIEKTUBHOCTU TEPPUTOPUU HA Au-Ag OpyACHEHHE MO0 MHTErPUPOBAHHBIM T'€OJOr0-re0(pu3nIecKum
MpU3HAKaM C OrPaHWYCHHEM HWHTEPIpEeTalii MPOTHO30B OO0JACThI0 TEOJOrMYECKOl aHalloThu;
BBITIOJIHEHA KaJTMOPOBKA BEPOSTHOCTHBIX OLEHOK M MX aJanTalus K PUCK-OPUEHTUPOBAHHOMY MPUHATHUIO
pEILIeHUI B Te0JIOrOpa3Be/IKe; MPOBEICHO COMOCTABICHNUE PE3YIBTATOB MOJCIUPOBAHUS C (PAKTHUECKUMHU
JTaHHBIMU (KEpH, SKCIIepTHAsi MHTEPIpeTalus, U3BECTHbIC MPOSBICHUS U MECTOPOXKACHUS) U OIIEHEHa
MPaKTUYECKAsi IPUMEHUMOCTh MPEITI0KEHHON TEXHOJIOTHH.

O0beKT HCCJICA0OBaHUAA. OO0BbeKkTOM HCCIICAOBaHUS SABJIAKOTCA T'COIMPOTHO3HBIC 3ada4d B I'COJIOTUHU U
l"eO(l)I/BI/IKC, pemracMbIC Ha OCHOBC MUHCPAIOTNYCCKUX, CKBAXKWHHBIX FeO(i)I/I3I/I‘leCKI/IX (KapOTa)KHBIX) n
PEruoOHaJIbHBIX FCOJIOFO'FCO(I)I/ISI/ILIGCKI/IX JaHHBIX.

HpenMeT HCCJICA0OBaAHUSA. HpCI[MCTOM HUCCICAOBaAHUA SABJIAKOTCA MCTOHI, AJITOPUTMBI u
TCXHOJIOTHYCCKUEC CXCMblI TPHUMCHCHUA HCKYCCTBCHHOI'O HWHTCIIJICKTA W MAIIMHHOI'O 06y‘-ICHI/I}I JJIsL
BBIICJIICHUA  TI'COJIOTUYCCKU  COACPIKATCIIbHBIX 3aKOHOMepHOCTeﬁ, BEPOATHOCTHOT'O IIPOrHO3a U
PaHXXUPOBAHUA TICPCIICKTUBHBIX 00OBEKTOB B YCIIOBUAX HEIIOJIHOM Pa3sMETKH, HpOCTpaHCTBCHHOﬁ
3aBUCHUMOCTHU U HCOAHOPOJAHOCTU I'€COJaHHbIX.



Hayuynass woBu3Ha. Hayunas HoBu3HA paOOTHl 3aKJIIOYaeTCs B CO3JaHUM M anpoOaluu eJUHOMN
BOCIIPOM3BOMMOM TeXHOJOruu npuMeHeHus M1 x reonporHo3HeiM 3ajgagam, B KOTOPOM COBPEMEHHBIE
BBIYMCIIUTEIIbHBIE METO/IbI aIalITUPOBAHBI K peajbHbIM YCIOBHUSAM IeoJoropasBeaku. B nuccepranuu He
MPOCTO HCIIOJNB30BAHBl OTJENIBHBIE AITOPUTMBI, @ HAYYHO OOOCHOBAHHO OOBEAMHEHBI KIIOYEBHIC
AIIEMEHTBl KOPPEKTHOH paboThl € TeOAaHHBIMU: OOy4YEHHE B YCIOBHUSX HEMOJHOTrO (haKTHYECKOTro
KOHTpOJS (KOT/ia TOATBEPXKICHBI MPEUMYIIECTBEHHO NPOJYKTHBHbIE OOBEKTBHI, a OCTaJbHOW (OHT
paccmarpuBaeTcs Kak (DOH HEONpenesIeHHOTO CTaTyca), NPOBEPKa II0 TI'EOJOTHYECKH HE3aBHCHUMBIM
eIMHUIIAM, KaJTMOPOBKA BEPOATHOCTHBIX OIICHOK, KOHTPOJIb 00JIACTH T'e0JIOTHYEeCKOi aHaaoruu (00macTH,
I7I€ YCJIOBHUSl COIOCTAaBUMBbI C OOydaromiel BbIOOPKOI), HMHTEPIPETUPYEMOCTh PE3YyJIbTaTOB M PUCK-
OpPUEHTHUPOBAHHOE paHXHpoBaHue leneid. HoBu3Ha Taxke NposBiIsSETCs B JIOKA3aHHOM NEPEHOCUMOCTH
JAHHOM CXEeMbl Ha 33Jayd pPa3IMYHOro Maciirtaba - OT MHUHEpPAJIOrMYecKUX accouuanuil 1o
pernonanpHOro Mineral Prospectivity Mapping (MPM).

Teopernueckass 3HAYMMOCTb. TeopeTHueckas 3HAYMMOCTb JHMCCEPTAlMM COCTOMT B Ppa3BUTUU
METOJIMYECKMX OCHOBaHMW mnpumeHeHus WU B reomorum u reodusuke 3a CUET COIVIACOBAHUS
MaTeMaTHUKO-CTaTUCTUUECKUX MPOLEAyp ¢ (PU3NYECKHMM U T'€O0JOTMUECKHM CMBICIOM JaHHbIX. B pabore
(dbopMann30BaH NOJIXOJ K IOCTPOECHUIO IPOTHOCTUYECKUX MOJENEH B YCIOBUSAX, TUIHUYHBIX JUIS
reoJoropa3BeIkU:  PEeIKHE  MOATBEPXKJIEHHbIE OOBEKTHl, IPOCTPAHCTBEHHAas  aBTOKOPPEISALUS,
HEOJAHOPOJHAsT M3YyYEHHOCTb, PHUCK OKCTPANOSILMM 3a MpeNeibl T'EOJJOTMYECKOM  aHAJOTHH.
[IpemyioxkeHHass TEXHOJOrMYECKas CXeMa MOXKET pPACCMAaTpUBATBCS KaK METOJWYECKHMN KapKac s
MOCJIeYIONUX UccienoBanuii B oomactu GeoAl u 1iudpoBoii reosoropasBeaKy.

HpaKTH‘{eCKaﬁ 3HAYUMOCTb. HpaKTquCKaH 3HAYMMOCTh JUCCEpTAllUM 3aKI04YacTCd B TOM, 4YTO
MpeUTO’KeHa HE OT/ENbHAs «Pa3oBas» MOJENh WIN KapTa, a TEXHOJIOTWYECKas cXeMma, MPUTOIHAs s
BKIIOYCHUST B TPUKIANHOW KOHTYp TEOJIOTOpa3BeOYHBIX paboT. B MuHepamormdeckom OIioke
npakThuueckuii 3@ EKT BbIpaKaeTCs B aBTOMATU3MPOBAHHOW (uubTpanuu OONBIIMX MaCCHBOB
MUHEPAIOTHYECKUX JaHHBIX W BBIJICJICHUW YCTOWYMBBIX AacCONMAIMA PEIKUX € CTATHCTHYECKU
HETHITMYHBIX MHUHEPAJIOB, YTO MO3BOJISIET 0OOCHOBAHHO IMPUOPHTU3UPOBATH NANbHEHIIINE Ta00paTOpHbIE
W TIOJNEBBIE TMPOBEpPKH. B CkBaXMHHOHN reodusnke (KapoTaxe) pe3yibTaThl MPEACTABICHBI B BHIC
BEPOSTHOCTHOTO  BBIZCTICHUS TOTCHIMAIBHO  ypPAaHONPOAYKTUBHBIX HMHTEPBAJOB, YTO  MOXET
UCIIOJB30BAThCS TPH BBHIOOPE HMHTEPBAJIOB OMPOOOBAHUS, YTOYHEHHH MPOTPaMMbl JOPa3BEAKH H
noBbIIeHUU 3 (deKkTUBHOCTH paboT mpu neduuute kepHa. B permonansHom MPM mpaktuyeckast
IEHHOCTh COCTOUT B PaH)XHUPOBAHUM TEPPUTOPHUH MO CTENEHH TEPCICKTHBHOCTH C yYETOM
HEOIPEICICHHOCTH, KaJTHOPOBAaHHOW BEPOSITHOCTHOW IIKAJBI U OrPAaHHUYCHHS UHTEPIPETANU 00JIACThIO
TeOJIOTMYECKON aHAJIOTHUH, YTO COOTBETCTBYET JIOTMKE IOATAITHOTO IUIAHWPOBAHUS MOJIEBBIX PabOT |
CHIDKACT PUCK 3aTpaT HA YYAaCTKU C HEKOHTPOJIUPYEMOU IKCTpanoisiuen. [IpakTuueckue npeioKeHust
SIBJISIFOTCSI HOBBIMH TIPEKJIC BCETO KaK TEXHOJOTHUECKH CBSI3aHHAsI CHCTEMa TMPOBEPKHU, HHTEPIIPETALUN U
MPUHSATHUS PEIICHUI HA I'e0JaHHBIX.

PesyabTarel uccienoBaHus. B uccepranuu  HOJdydeHbl  CIEAYIOIIME OCHOBHBIE PE3YJbTaThl.
Pa3zpaGoran u anpoOHpoBaH MOAXOJ] K aBTOMAaTU3MPOBAHHOMY BBIJCIECHHIO YCTOMUYUBBIX acCOLMALIUI
pEelKUX M aHOMAJbHBIX MHHEPAJIOB B IIOOAIBHOM MMHEpajoruueckon Oa3e JaHHBIX, MO3BOJMBIIUI
IIOJIyYUTh BOCHPOM3BOJUMBIE TPYIIBI, MHTEPIPETUPYEMbIE B KOHTEKCTE DPA3JIMUHBIX TI'E€HETUYECKHX
O00CTaHOBOK U pyaHOH crmenuanu3anuu. Jisg ypaHoBoro HampaBlieHHs pa3paboTaHa cxema
BEPOSATHOCTHOT'O BBIJCTICHUS NOTEHIUATBHO MPOAYKTUBHBIX HHTEepBaoB 1o gaHHeIM ['MIC (kapoTaxa) B
MIOCTAHOBKE HEMOJHOro (haKTHYEeCKOro KOHTPOJISI, NMPH KOTOPOW IMpOBEpPKa KadyecTBa BBIMOJHEHA IO
CKBAKMHAM KaK HE3aBUCHMBIM €IMHMIIAM, & MTOTOBBIE BEPOSTHOCTHBIE pa3pe3bl IONOJIHUTEIBHO
COIJIACOBaHbl C KEPHOBBIMM JaHHBIMM M DJKCIIEPTHOM HHTEPIPETALIMEN I10CIIE TI€OCTaTUCTHYECKOTO
CTIaKMBaHUs BJOJb poduiieil. s pernoHanbHOro ypoBHs peain3oBaHa TexHojorus Au-Ag MPM no
MHTETPUPOBAHHBIM T'€0JIOr0-Te0(PU3NUECKUM MPU3HAKAM C MPOCTPAHCTBEHHO HE3aBHCHMOMW MPOBEPKOH,
KaJMOpPOBKOM BEpOSITHOCTEH M OrpaHMYEHHEM HHTEPIpEeTallid MPOTHO30B O0JACTHIO T'€0JIOTHYECKOM
aHAJIOTHH, YTO MO3BOJMIO C()OPMUPOBATH KOJUYECTBEHHO OOOCHOBAHHBIM MEPEYeHb MPHOPUTETHBIX
Y4acTKOB JJIs1 JaJIbHENIIEH re00ropa3Beiky.



JInunblii BKJIag aBropa. Jlnunsiii Bkiaan Cagyosa A.b. 3aximoyaercss B TOCTAaHOBKE HAYYHOH MPOOJIEMBI,
dopmupoBaHUK O0LIEH KOHIENUIUH W CTPYKTYPHl HCCIEIOBAaHUS, BHIOOpE W aJanTalud METOAOB
MCKYCCTBEHHOT'O HHTEJUIEKTAa K TE€OJIOTMYECKHMM U Teo(U3MYEeCKUM 3a/adyaM, MOJArOTOBKE W aHAJIHN3e
HCXOJHBIX JAHHBIX, pa3paOOTKE BBIUMCIUTEIbHBIX CXEM, IIPOBEJCHUH BBIUYMCINUTEIbHBIX 3KCIIEPUMEHTOB,
OpraHu3aluy KOPPEKTHOM IIPOBEPKM KayecTBa [0 TEOJOrMYECKM HE3aBUCUMBIM  EAUHUIIAM,
MHTEPIPETAlMA PE3YIbTaTOB B I'€OJOIMYECKOM M TeO(PH3MUECKOM KOHTEKCTE, a Takke B 0000IIeHuU
PEe3yJIbTaTOB B BUJE HAyUHbIX ITyOIMKAUH, TOKJIAI0B U MOJI0KEHHUI, BRIHOCUMBIX Ha 3aIlUTY.

OcHoBHbBIE MOJIOKEHHSI, BLIHOCUMbBIC Ha 3aIIUTY.

1. ABTOMaTM3MpPOBAHHOE BBIACICHUE YCTOWYMBBIX AaCCOIMALUA PEAKUX M  CTAaTUCTUYECKH
HETUIIMYHBIX MHUHEPAJIOB B TJIOOAIHHOW 0a3ze MHUHEpPAJOTUYECKUX JIAaHHBIX O00ecreynuBaeT
MOJTyYeHHUE BOCIPOU3BOJUMBIX MHUHEPAIOT0-TEOXUMHUYECKUX TPYMI, WHTEPIPETHUPYEMBIX Kak
pa3UyHbIe TEHETUYECKHUE 0OCTAaHOBKH, MPOCTPAHCTBEHHO MPUYPOUYCHHBIX K 30HAM TOBBIIICHHOM
PYJOHOCHOCTH M TIPUTOJIHBIX JIJISI WCIOJIb30BAHUS B KAaYECTBE MUHEPAIOTHYECKUX KPUTEPHUEB
MIPOTHO3UPOBAHUS COOTBETCTBYIOIIUX TUIIOB OPY/ICHEHUS.

2. BeposTHOCTHOE BBIJICTICHHUE MTOTCHIIUATBHBIX YPAHOIIPOYKTHBHBIX HHTEPBAIOB 10 JaHHBIM [ IC
(KapoTax) KOPPEKTHO BBITIOJNHSAETCS B YCIOBHUSAX, KOTJA JIOCTOBEPHO TMOJATBEPKIACHBI TOJIBKO
MPOYKTUBHBIE WHTEPBAJbI, @ OCTAJIBbHAS TOJIIIA paccCMaTpUBaeTCs Kak (DOH HEOMpeeICHHOTO
cratyca (PU learning - oOydeHue mo “mOATBEPKACHO MPOAYKTUBHO VS “(DOH HEM3BECTHOTO
cTaTtyca”), MpH 3TOM TPOBEPKA MO CKBAKMHAM KaK HE3aBUCHUMBIM €IMHUIIAM UCKITIOUAET IMEPEHOC
nH(pOpMaAIIUK MEXKTy pa3pe3aMu, a HTOTOBBIC BEPOSATHOCTHBIE Pa3pe3bl MOTCHIIMAIBHON YPaHOBOU
MPOIYKTUBHOCTH, C(HOPMHUPOBAHHBIE C TIOCIETYIONINM I€OCTATUCTHYECKUM CTIIQKHBAHUEM BIOJTb
npoduIeH, COrIacyroTcst ¢ KEPHOBBIMH JIAHHBIMU M KCIIEPTHOW MHTEPIIPETAITUEH.

3. PermonanpHO€ pamXUPOBaHHE TEPCICKTUBHOCTH TEPPUTOPUU Ha Au-Ag OpyACHEHHE TI0
MHTETPUPOBAHHBIM T€0JIOrO-Te0(U3UUECKUM TPHU3HAKaM SBJISIETCS BOCIPOU3BOJUMBIM TIpU
YCIIOBUU MPOBEPKU MO MPOCTPAHCTBEHHO PAa3HECEHHBIM OJOKaM M OrpaHUuYEHUs UHTEpIpeTaluu
MPOTHO30B 00MacThio Teosornueckor anamorun (AOA - 30Ha, TJE YCIOBHS COMOCTaBUMBI C
oOyyarloUMMU JaHHBIMH), YTO oOOecrneuynBaeT KOHUEHTPALMI0 M3BECTHBIX MPOSBICHUA U
MECTOPOXICHUI B BEPXHEH /10J1€ MPHOPUTETHBIX y4acTKOB (top-K - 3amanHast OIS TUTOMIau ISt
MepBOOYEPEAHON MPOBEPKU) U POPMHUPYET KOJIUYECTBEHHO OOOCHOBAHHBIN MepeueHb Lesen s
JalbHEHIINX T'e0JI0ropa3BeJOYHbIX PadoT.

Anpodauusi padorbl. OCHOBHbIE peE3yJibTaThl HAyYHBIX HCCIEIOBAHUM, TMPEICTABICHHBIX B
IUCCepTalKi, HEOJAHOKPATHO OOCYXJaIWCh U IOJNydald OJOOpeHHe HaydHOro CooOlIecTBa.
IIpomMexxyTOUHbIE M HWTOTrOBBIE BBIBOJBI PACCMATPUBAIMCh HAa HAyYHBIX CEMHHAapax M 3aceJaHUsAX
Kadenpsl, a TakkKe Ha MEXKIyHapOJHOW Hay4yHO-NpakTHYecKoW KoHpepeHLuu «75 ner kadeapsl
“T'eodpusuka u ceiicmonorus” - oOpazoBaHue, Hayka u cyabOb» KasHUTY umenu K. U. Carmaesa.
OtnenbHble pe3ysbTaThl 110 MUHEPAJOTMYECKOW aHAIWTUKE, KapTUPOBAHUIO YPAHOBBIX I'OPH30HTOB U
peruonanbHoMy Mineral Prospectivity Mapping noknansiBanuck u o0cyxnanuck B bakuHckom
rocyapcTBeHHOM yHuBepcutere (r. baky, AszepOaiipkaH) B paMKax HayyHbIX CEMHHApOB U
MEpPONPUATHI, NMPUYPOUYEHHBIX K roOuiero mnpoduiabHbIX Kadenp. B xoze paboTsl OCyIIECTBISUIUCH
peryJisipHble KOHCYJBTAlMM C 3apyOeXHBIM Hay4YHBIM KOHCYJBTAHTOM M JAPYTMMH HCCIEI0BATENSMHU,
CHELUANU3UPYIONUMHICS HAa MAlIMHHOM OOyY€HMHM B T€OJIOTMM U TIeo(U3HKe, YTO CIIOCOOCTBOBAIIO
YTOYHEHHIO METOAOJOIMYECKUX IOIXOJO0B M COIOCTABJICHUIO IOJIYYEHHBIX DPE3YJbTaTOB C MHPOBBIM
YPOBHEM HUCCIIEIOBaHUN B JAHHOM 001aCTH.
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AHHOTAIMS

CanyoB Anumep bepikxanysl
«Ka3zaKkcTaHHBIH KJHe 1IeTe]l MeMJIeKeTTePiHiH MUHEePATOTrHsAVIbIK, YHFBIMAJIBIK KJHe OHipJIiK
reoJIOrusJIbIK-Te0(PM3UKAJIBIK JepeKTepi MbICAIBIHAA re000/Kay MiH/IeTTepiH meny/e sKacan/bl
HHTEJJIEKTTi KYPY K9He KOJIaHY TeXHOJOTHACHD
8D07104 - MyHaii-ra3 ;xoHe KeH reogusukacsel 6iiim Oepy Oarmapiaamacel OOHWBIHIIIA
¢dunocodus nokropsl (PhD) mopexecin any YIIiH YCHIHBUIFaH

3eprreynin e3ekriniri. Kasipri reonorusuislk Oapiay JKYMBICTapbl OpPTEKTI T'€OJOTHSIBIK JKOHE
reo(U3NKaIBIK JAEPEKTEep KOJIEMiHIH KapKbIHIBI OCyl XKardalblHIa XKYPTi3iTyne, an KeHaeHy OoHbIHIIa
HaKThl Oakpllay KEHICTIKTE JKOHE KHMMaja IIeKTeyJi opl Olpkenki emec KyHiHIe Kajblll OThIp. I3xey-
Oaranmay >koHe Oapiyiay MIHAETTEpl YIIIH Oy TUNTIK OMICTEMENIK KHUBIHIBIKTApPFa OKENeIl: CeHIM/II
pacTajiFaH «Tepic» MbICATAAPIAbIH TaMIIbUIBIFl, OaKbUIayJapAblH KEHICTIKTIK TOYeNILTIri, KaTe
SKCTPATOJISAIMS KAy skoHe (opMaliblibl TEKCEepy Ke3iHae OoinkaM carachbiHBIH apThIK OaramaHybl. Ochbl
JKaFIaiapaa KeKeJIereH MOJAEIb/Il 931pJiey €MeC, T€OJOTHUSIIBIK JIEPEKTEPAiH TaOuFaThiHa OeriM/IeTeH
JKOHE TEOJIOTHUSIIBIK Oapiiayia TMpaKTUKAIBIK IICHM KaObUIaayFa skapaMJibl >KacaHIbl MHTEIUIEKTIHI
KOJIJIaHY/IbIH KaiiTa eHAipliayre OOJIaThIH TEXHOJOTHSUIBIK CXEMachlH Kypy ©3€KTI OOJbIN TaObLIajbl.
JluccepTanusuibK KYMBIC MHHEPATIOTHSUIBIK JCHIeiIeH OacTan YHFBIMAJIBIK reopu3nka (KapoTax) xoHe
altMaKTBIK TIEPCTICKTUBAIIBUIBIK 00JDKaMbIHA JEHIHT1 MIHASTTEP/Il KAMTHIBI.

3eprTeyain Makcartbl. J(MccepTAIUSIBIK KYMBICTBIH MaKCaThl - OPTYpPJI MacmITaOTHIK JCHTeepae
(MHHEPATOTHSIIBIK, YHFBIMAJIBIK, aiMaKThIK) T€000IDKay MIHACTTEPIH MISIIy YIIiH jKacaHabl MHTEJUICKT
OMICTEPiH KYPY JKOHE KOJIaHy TEXHOJOTHUSICHIH d31pJiey *KoHE FBhUIBIMH HETi3/ey, 0acTankpl JepeKTepIiH
TEOJIOTHSUTBIK €PEKIICITIKTEPIH, HAKThl OaKbUIAYIBIH MICKTSYJIITIH KOHE HOTHKEICP/IH MPAKTHKAIBIK
MHTEPIPETAIMSICHIH €CKEPE OTHIPHIIL.

3eprTey minaerTepi. KoifblmFaH MakcaTKa KeTy YIIIH Keleci MIHAETTep MISHIUIII: TeoJOTHsIIbIK KOHE
reopU3MKaNbIK JEPEKTEPAIH epeKIIeNiKTepiH Tannay koHe HWH-mMonenpaepai Kypy TajlanTapbiH
AMKBIHIAY; CUPEK JKOHE CTATUCTHKAIIBIK TYPFhIIAH aTHIITIK MUHEPAJIAPIbIH TYPAKThl aCCOIMALIUsIIAPBIH
AaBTOMATTAHJBIPBUFAH TYpJAE O6JIIl KepceTy CXEMachlH o3ipiiey JKOHE anpodanusiay; TOJIBIK eMec
oenriney xarmaibiaaa ' C gepexTepi OOHBIHINA QJICYETTI YPaHOHIMAI HHTEPBAIAAPAB! BIKTHMAJIBIKIICH
06Jy TOCUTIH 93ipJey; calmaHbl T€OJOTHUSUIBIK TOyesci3 OipiiKkTep OOMBIHIIA TEKCEpPy POCcCiMIEpiH icKe
aceipy; AU-AQ KeHJeHyi OOWBIHINA alMaKTHIK TEPCIEKTUBAIBLIBIKTEI HWHTETPAlUsIIaHFaH TI'e0JI0ro-
reou3MKaNbIK Oenriiep HETI3IHIAE pPaHKHUPICY; BIKTUMAIABIK Oaranappl KaIUOpiey >KOHE OJapibl
Toyekenre OargapiaHfaH MISHIM KaOblaaayra OeliMey; MOJeNbAey HOTHXKEIEPiH HAKThl JIEPEKTepMEH
CAJIBICTBIPY KOHE NMPAKTUKAIIBIK KOJIZAHBUTYbIH Oaranay.

3eprTey 00bekTici. 3epTTey 00BEKTICI MUHEPANOTUSIIBIK, YHFBIMAIBIK Ie0(U3UKAIBIK KOHE aliMaKThIK
reoJoro-reopu3nKaibIK IepeKTep HEeT13iHAe HIeMIeTiH reo0oKay MiHAETTepl OOJIBIN TaObLIATHI.

3eprTey moHi. 3epTTey MOHI - TOJBIK eMec Oenriiey, KeHICTIKTIK TOYeNIUIIK OHE Ie0epeKTeplliH
OIpTeKCI3AIri aFJalbIHIa T'€OJIOTHUSIBIK Ma3MYHJIbl 3aHJIBUIBIKTAP/bl aHBIKTAY, BIKTUMAJIBIK OOJDKay
AKOHE NEepCHEeKTUBANbl OOBEKTUIEP/l paHXKUpJEYy YUIIH *acaHAbl MHTEUICKT MEH MAaIIHHAJIBIK OKBITY
ozicTepi MEH TEXHOJIOTUSIIBIK CXeMallaphbl.

FouibiMmu  skaHadbIFbl.  JKYMBICTBIH  FBUIBIMH  KaHAIBIFBI T€000JDKAay MIHIETTEpPIHE IKACAH]IBI
WHTEJUIEKTIHI KOJJAaHYAbIH OipbIHFal, KalTa OHJipiiyre OONAaThIH TEXHOJOTHSICHIH J3ipJey KoHe
anpobanusnay OonbI TaObUIAABl. YCHIHBUIFAH cXeMa TOJIBIK eMmec (akTimik Oakpuiay >KaFmaalbIHIa
OKBITY/Ibl, T€OJOTHSAJIBIK TAyelsci3 Oipiikrep OOHMBIHIIA TeKcepyadi, BIKTUMAIABIKTapbl KaluOpieyi,
TeOJIOTUSUIIBIK aHATIOTHUsSl aliMarblH OaKbLIAybl, HOTHKEIEP/iH WHTEPIpETAlMsIaHybIH KOHE TOyeKelre
OarmapiaHfaH pamwkupieyai OipikTipeni. TeXHONOTUSHBIH MHUHEPATOTHSIIBIK JCHTeHIeH aiMaKThIK



Mineral Prospectivity Mapping wminzgerrepine pAediHri macmradrapia KOJNJAHBUTY —MYMKIHJIITI
TQIEICH .

TeopusisiblK MaHbI3bI. JuccepTanus MaTEeMaTHKAIBIK-CTATUCTUKAIBIK PICIMICP/l T€OJIOTHSUIBIK KOHE
(hU3HKAIIBIK Ma3MYHBIMEH YitliecTipy apKpuibl GEOAIl GarbIThIHIAAFEI 9/TiCHAMAJIBIK HET13AepAl JAMBITAIbI.
Cupek pactanraH OOBEKTLIEp, KEHICTIKTIK aBTOKOPPEISALMs, 3epTTeNy JOPEKECIHIH OPKENKUIIr jKoHe
IKCTPAIOJISIIIHS TOYEKEI1 JKaFIalibIHIa MPOTrHOCTUKAIBIK MOJICITBICP KYPY TOCUT (hopMain3anusiiaH/Ib.

IIpakTHKaABbIK MaHBI3bI. ¥ CHIHBUIFAH TEXHOJIOTHUS T€0JIOTUSIIBIK Oapiiay >KYMbICTApPBIHBIH KOJ1aHOAJbI
KOHTYpbIHA EHTi3yre kapamabl. MUHEpAIOTUSIIBIK JICHTeiHAe CHpEeK MHHEpall acCOIMalusIapbiH
aBTOMATTBl TypAe Oejim KepceTy KaMTamachl3 eTiineli. YHFBIMaJbIK reou3ukana BIKTHMAIIBIK
HETi3iHAe ypaHeHIMI WHTEpBANJAp AaHBIKTaNaabl. AWMAKTBIK JeHreije Oenrici3fik ecKepiireH
KaJIMOpJIEHIeH BIKTUMAJJIBIK IIKajachkl Heri3iHae Au-A(g nepcreKTUBANbUIBIK KapTajapbl Kypblaaabl, Oy
AKCTPATOJISIIIMS TOYEKEIIH TOMEHAETYre MyMKIHJIIK Oepei.

3eprTey HITHAKesdepi. ABTOMATTaHIBIPBUIFAH MHUHEPAIOTHSUIBIK Tajjay HOTHXKECIHIE opTypii
IeHETUKAJIBIK JKaFJaillapMeH MHTEepIpeTalysUIaHaThlH TYPAaKThl MUHEPAJIbIK TONTAP aHBIKTANbl. YpaH
OarpiTel OoMbiHmIa ['MIC pepexTepi HETi3IHAE BIKTUMAIIBIK pPa3pe3iep aJibIHBIIN, OJlap KEpHIIK
MaTepUaIapMEH JKOHE capanTaMajblK HWHTEPIPETAIUSIMEH COWKECTCHIIPLIAl. AWMAKTBIK JIEHrehe
KEHICTIKTIK TOYeJICi3 TeKCepy ’KoHe bIKTUMaJIbIKTap bl Kanuopiey Herizinae Au-Ag nepcrneKTUBaIbIIbIK
KapTachl 931pJIEHII, TPUOPUTETTI yUacKeIepAiH CaHIBIK HET13/IETeH Ti31M1 KAJIBINTACThIPBLUIIBI.

Koprayra ycbIHBLIATBIH Heri3ri epesesep. ABTOMATTaHABIPHUIFAH MHHEpand acColMalUsIapbIH
aHBIKTay  MHHEPAJIOTMSUIBIK ~ KPUTEpHIlIepAl  KaJbIITACThIPaAbl,  YpPaHOHIMIl  HMHTepBagapibl
BIKTUMAJIBIKIEH ©Oemy PU  learning okarmaiiblHma KOPPEKTTI JKy3ere aceipeliaabl; Au-Ag
MEePCIEKTUBANBIIBIFBIH  aiMaKTBIK PAHXUPJIEy KEHICTIKTIK TOYyeJICi3 TEKCepy JKOHE TEOJOTHSIIBIK
aHAJIOTHs alMaFbIH MIEKTEY JKarAalbIHIa KaliTa OHAIpLIe .

Keke yieci. ABTOp FBUIBIMH MOCEJICHI KOIOJIBI, 3€PTTEY KOHIICTIUSICHIH KAJBIITACTHIPYABI, dIiCTEpIi
OeiMaey/ll, JOepeKTepal MaWbIiHAay MEH Taljay/bl, €CEeNTey ASKCICPUMEHTTEPIH XKYPri3yl, carmaHbl
Toyenci3 OipIiKTep OOMBIHINA TEKCEPYIl )KOHE HOTHXKENEP/Ii T€OJOTHUSIIBIK HHTEPIPETalUsIIay bl JKY3ere
aCBIPIBL.

Koprayra mbirapbliIaTbIH Heri3ri KarujaaJap.

1. ’Kahaunaplk MUHEpaNOTHSJIBIK AEpeKTep 0a3achlHAa CHPEK YKOHE CTATHCTHKAIBIK TYPFBIJAH aTUITIK
MUHEpAJIIapAbIH TYPaKThl aCCOLMAIMSIAPBIH aBTOMATTAHABIPBUIFAH TYpAe Oeilinm Kepcery opTypii
TCHETHKAIBIK JKaFJaiiap peTiHAe WHTEepIpeTalysIaHaTblH, KEHICTIKTe pYIajbUIBIFBl  JKOFapbl
aliMakTapra IIOFBIPJIAHATHIH JKOHE THUICTI KEHJEHY THINTEpiH OoJDKayFa apHaJFaH MHHEPAJIOTHSIIBIK
KpPUTEpUIlIep peTiHae KOoJJaHyFa KapaMIpbl KalTa eHJipiryre OoJaThlH MHHEpPAIOTO-TeOXHMUSIIBIK
TOIITap bl aryIbl KaMTaMachI3 eTeIi.
2. TUC (xapotaxx) aepekrepi OOWBIHIIA QNICYETTI YPaHOHIM/II MHTEPBAIAAP/Ibl BIKTHMAIIBIKIICH OOJIil
KOepCeTy TeK OHIM/II MHTEepBajlap FaHa CEHIMl TYpJe pacTajifaH, al KUMaHbIH KaJFaH Oeiiri Moprebdeci
Oenrici3 ¢oH periHae KapacTeipbuiaThiH Jkaraaiina (PU learning - "pacranran enimui" VS "moptebeci
Oenriciz ¢oHn") omicTeMenik TYPFbLIAH IYPHIC OPBIHIANAMbI; MYHJIa YHFbIMAlap TOyenci3 OipiikTep
peTiHJe KOJNJIAHbUIbIN, KUMaJap apachlHAa aKnapaTTblH TachbIMaIJaHybl OOJIBIPBUIMANABI,  al
npodmibaep 60iibIMEH KEHiHIT reoCTaTUCTUKANBIK TETICTeYAEeH KeHiH ajblHFaH BIKTUMANIBIK paspe3ep
KEpHJIIK JIepeKTepMEH KOHE capanTaMaibIK UHTEpIpeTalnsIMEH yilneceni.
3. Au-Ag KkeHJeHyi OOHBIHIIA ayMakThlH MEPCHEKTUBAIBUIBIFBIH HMHTETpalUsJaHFaH T'eoJIoro-
reou3uKanbIK Oenriiep Heri3iHae alMaKThIK paHKUPIIEY KEHICTIKTE alIaKTaThIIFaH OJOKTap OOMBIHIIIA
TEKcepy JKoHe OoJpKamaapbl TeoNorHsuIblK aHanmorust aiMarbiMeH (AOA - OKBITY JepeKkTepiMeH
CaJIBICTBIPMAJIBI JKaFJaiiyiap CaKTaJaThlH aiiMak) IICKTey »KarJalblHIa KahTa eHIipiieni; Oy Oenrii
KOpiHICTEp MEH KE€H OpBIHIAAPBIHBIH OachIM OOJITiHIH PHOPUTETTI yuacKeIepaiH KoFaprbl yiecine (top-k
- Oacramkpl Tekcepyre OejiHETIH OepiIreH aymak Yieci) MIOFBIPIaHYbIH KaMTaMachl3 €Teli *KoHe opi



KapaiiFbl TEOJOTHSUIBIK ~Oapiiay KYMBICTapbIH JKOCHapjiayFa apHajlfaH MAaKCaTTapJblH CaHIBIK
HETI3/IeNITeH Ti31MIH KaJIbIITaCThIPAIBI.

KymbicThiH anpobanmsckl. /{uccepranusga YChIHBUIFAH FBUIBIMU 3€pTTEYJICpPAiH HETi3ri HOTHXKeJepi
OipHemie peT TaJNKbUIAHBIN, FBUIBIMH KAaybIMJIACTHIK TapamnblHAH KOJJAy TanThl. ApaJbIK JKOHE
KOPBITBIH/BI TYXKBIPHIMAAD FBUIBIMH CEMHHApJIiap MeH Kadeapa OThIpbICTapbiHAa, coHpai-ak K. U.
CorbaeB areiHmarel Kaz¥T3V-ma etken «['eodusmka xoHEe ceilicMONOTHs» KadeapachlHbIH 75
KBUIIBIFBIHA apHAIFaH '"OUTIM, FBUIBIM JXOHE TarIbIpiap’’ aTThl XaJbIKApaJbIK FBUIBIMU-TOXKIPUOCITIK
KOH(epeHIHAIa KapacThIpbUIIsl. MUHEPATOTHSUIBIK aHAJUTHKA, ypaH TOPU3OHTTAPhIH KapTajay JKOHE
aiimakTeik  Mineral Prospectivity Mapping OoiibiHIa KEKelereH HITWwKeaep baky MemiiekeTTik
yuuBepcuteringe (baky k., O3epOaibkaH) FbUIBIMH CEMHHApiIap MEH MPOQHIbIIK KadeapanapIbiy
MEpPEHTOMIIBIK ic-IIapaiapbl aschlHAa OasHAANBIN, TATKbUIAHABL. 3epTTey OapbICHIHAA METENIK FEUIBIMU
KOHCYJIbTAHTIIEH >OHE TeoJIoTUsl MEH Treo(u3MKajarbl MallMHAJIBIK OKbITyFa MaMaHJaHFaH Oacka
3epTTEYIIUIEPMEH JKYHesl KOHCYIbTAIUsIIap KYPri3iain, Oyl oicHaMalbIK TOCUIACP/Il HAKThIIAyFa KOHE
QJIBIHFAH HOTHKENIEp/il OChI OAFBITTaFbl QJIEMIIK 3epTTeyiep JEeHIeHiIMEH CalIbICThIpyFa MYMKIHJIIK Oep/ii.

Kapusiansimaap Tizimi:

1. Sharapatov, A., Saduov, A. B., Assirbek, N., Abdyrov, M., Zhumabayev, B. (2024). Consolidated
geological and geophysical characteristics of uranium deposit rocks and prospects for their
utilization (Shu-Sarysu Province, Kazakhstan). News of the National Academy of Sciences of the
Republic of Kazakhstan. Series of Geology and Technical Sciences, 6(467), 210-229.
https://doi.org/10.32014/2024.2518-170X.471

2. Sharapatov, A., Saduov, A. B., Assirbek, N., Abdyrov, M., Zhumabayev, B. (2025). Prediction of
rare and anomalous minerals using anomaly detection and machine learning techniques. Applied
Computing and Geosciences, 26, 100250. https://doi.org/10.1016/j.acags.2025.100250

3. IapamatoB, A., CamyoB, A. b., Acupbek, H. (2023). CpaBHUTENBHBIA aHAINW3 BO3MOXKHOCTEH
QITOPUTMOB MAIIMHHOTO U TiIy0okoro oOydeHuss B TeoylorTud. HayuHo-mexuuyeckun u
npouU3800CMBEHHbBIU Topuwiii JHCYPHAN Kaszaxcmana, 11(223), 14-21.
https://doi.org/10.48498/minmag.2023.223.11.002

4. JKymabaes, b. T., Cangyos, A. b., Acupbek, H. (2023). ['eomarHuTHBIE TaHHBIE U UCIIOJIB30BAHUE
WX TIPU PEIICHUH 3a1a4 TeoHayK. Hayuno-mexnuueckuii u npouzsoocmeenuslil 1 opHwiil HCypHa
Kazaxcmana, 12(224), 30-36. https://doi.org/10.48498/minmag.2023.224.12.004

5. Sharapatov, A., Saduov, A. B., Assirbek, N., Abdyrov, M., Zhumabayev, B. (2024). Ouecuka
(GUIbTPAIMOHHBIX CBOMCTB PYAOBMEHIAIOIIMX I[OPOJ IO JaHHBIM JIIEKTPUYECKUX METO/I0B
kaportaka (Illy-Capeicyckas ypanoBas mpoBunmms, Kasaxcran). Trudy Universiteta, 3(96), 105-
112. https://doi.org/10.52209/1609-1825 2024 _3_105

6. Sharapatov, A., Saduov, A. B., Assirbek, N., Abdyrov, M., Zhumabayev, B. (2024).
[In0THOCTHBIE W MarHUTHBIE XapaKTEPUCTUKH MOpPoA BocToyHOW uacTu Capbicy-TeHu3cKoro
nogustusi  (Llentpansubiit  Kasaxcran). lopuwiti  owcypnan  Kazaxcmana, 4(228), 1-8.
https://doi.org/10.48498/minmag.2024.228.4.006

7. Acupbek, H. A., Canyos, A. b., llapanaros, A. (2024). U3yyeHune CBOWCTB pPyJOBMEIIAIONINX
MOPOJ MO JaHHBIM dJeKTpuyeckux mMeTonoB kapoTtaxa (Illy-Capeicyckas ypaHoBasi MpOBUHIHS,
Kazaxcran). B: Coopnux XI Meowcoynapoonoii nayuno-npakmuueckoi konghepenyuu "Paszeumue
Ypanogou u pedkomemannvrou npomviunennocmu” (16-18 wmas 2024, Anmatsl). AnMartsr:
Kazarommnpowm, 19-22. ISBN 978-601-7095-048.

8. Canmyos, A. b., AGumes, 3. A., Acupbek, H. A., A6abipoB, M. M., [llapamaros, A. (2025).
MammnaHoe o0yueHue U UCIOIb30BaHue Te0(U3MYECKUX TaHHBIX B MPOTHO3e Au-Ag opyAeHeHUs
- KanuOpoBaHHBIE KapThl MEPCIEKTUBHOCTU C KOHTposiem obmactu mpumenumoctu (Hesana,
CILIA). B: 75 Years of the Department of Geophysics and Seismology - Education, Science, and
Destinies (21 November 2025, Almaty, Kazakhstan). Almaty: Kazakh National Research
Technical University named after K. I. Satbayev, 114-118. ISBN 978-601-323-650-6.

9. Ocipbek, H. O., Canyos, A. b., A6asipoB, M. M., Illapanaros, O. (2025). CuHTe3upoBaHHAS
MoJenb ypaHoBbIX ropu3oHTOB B Illy-Capeicyckoit nenpeccun. B: 75 Years of the Department of



https://doi.org/10.32014/2024.2518-170X.471
https://doi.org/10.1016/j.acags.2025.100250
https://doi.org/10.48498/minmag.2023.223.11.002
https://doi.org/10.48498/minmag.2023.224.12.004
https://doi.org/10.52209/1609-1825_2024_3_105
https://doi.org/10.48498/minmag.2024.228.4.006

10.

11.

Geophysics and Seismology - Education, Science, and Destinies (21 November 2025, Almaty,
Kazakhstan). Almaty: Kazakh National Research Technical University named after K. I.
Satbayev, 125-129. ISBN 978-601-323-650-6.

Taiikynakos, E. E., Canyos, A. b. (2021). BeisiBineHue reoJoru4eckux CTpyKTyp ¢ IpUMEHEHUEM
MaTEeMaTHYeCKUX YPAaBHCHHM B WHTEPIPETAMM JAHHBIX MarHutopasBenku, Yy-Capseicy. B:
Camnaeescxkue umenus - 2021 (Tom 1). 616-619. ISBN 978-601-323-246-1.

Caiinayranues, K. M., Ackapyisl, O., MeilipamOaityibl, A., XKanracos, P. E., lllapanatos, A.,
CanyoB, A. Bb. (2022). IlonroroBka MarHUTHBIX JaHHBIX K OOpaOOTKE M HMHTEPIPETALUU C
nmomoIneio nporpammuoro obecriedenust Geosoft OASIS montaj. B: Combaes oxynapwi-2022.
Kaszipei  eviivimu  3epmmeynepoiy  mpenomepi / Camnaesckue umenusi - 2022. Tpenowo
coepemennbix HayuHulx uccieoosanuil / Satbayev conference - 2022. Trends in modern scientific
research (Tom 1). Anmarer: KasHUTY, 93-99. ISBN 978-601-323-291-5.



ABSTRACT

Saduov Alisher Berikzhanovich
Technology for the development and application of artificial intelligence in solving geospatial
prediction tasks (case study of mineralogical, borehole, and regional geological and geophysical
data from Kazakhstan and foreign countries)
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Relevance of the research. Modern mineral exploration is conducted under conditions of rapidly
increasing volumes of heterogeneous geological and geophysical data, while factual control of
mineralization remains limited and uneven in both map view and section. For prospecting-evaluation and
exploration tasks, this situation leads to common methodological difficulties, including a shortage of
reliably confirmed negative examples, spatial dependence of observations, the risk of invalid
extrapolation, and an overestimation of predictive performance under formal validation. Under these
constraints, the development of a single model for an isolated case is insufficient, whereas a reproducible
technological workflow for artificial intelligence adapted to the geological nature of the data and suitable
for practical decision-making in exploration is required. The dissertation is directed toward addressing
this need across multiple scales, from mineralogical data analytics and borehole geophysics (well
logging) to regional prospectivity prediction.

Aim of the research. The aim of the dissertation is to develop and scientifically substantiate a technology
for creating and applying artificial intelligence methods to solve geopredictive tasks at different scale
levels (mineralogical, borehole, and regional), taking into account geological specificity of the input data,
limited factual control, and the need for practice-oriented interpretation of results.

Research objectives. To achieve the stated aim, the following objectives were accomplished: the key
properties of geological and geophysical data that determine requirements for Al model construction in
geoprediction were analyzed; an automated workflow for identifying stable associations of rare and
statistically atypical minerals in large mineralogical datasets was developed and validated; a probabilistic
approach for delineating potentially uranium-productive intervals from well logging data was developed
for incomplete labeling conditions, where mainly productive intervals are reliably confirmed; quality
assessment procedures based on geologically independent units (wells and spatial blocks) were
implemented to prevent information transfer between spatially close observations; a regional workflow
for ranking territory prospectivity for Au-Ag mineralization was developed using integrated geological-
geophysical predictors, while restricting interpretation to the domain of geological analogy; probability
calibration procedures were implemented and adapted for risk-oriented decision-making; and the
modeling outputs were compared with factual evidence (core data, expert interpretation, and known
occurrences and deposits) to evaluate practical applicability.

Object of the research. The object of the research comprises geopredictive tasks in geology and
geophysics solved using mineralogical, borehole geophysical (well logging), and regional geological-
geophysical data.

Subject of the research. The subject of the research comprises methods, algorithms, and technological
workflows of artificial intelligence and machine learning for identifying geologically meaningful patterns,
producing probabilistic forecasts, and ranking prospective targets under incomplete labeling, spatial
dependence, and heterogeneous geodata.

Scientific novelty. The scientific novelty of the dissertation lies in the creation and validation of a
unified, reproducible technology for applying Al to geopredictive tasks, in which modern computational
methods are adapted to realistic exploration constraints. Rather than using isolated algorithms, the key
elements required for rigorous work with geodata were integrated and scientifically justified, including
learning under incomplete factual control (when predominantly productive objects are confirmed and the



remaining dataset is treated as background of unknown status), validation by geologically independent
units, probability calibration, control of the area of geological analogy (the domain where conditions are
comparable to those represented in the training data), interpretability of results, and risk-oriented target
ranking. The novelty is additionally supported by demonstrated transferability of the workflow across
scales, from mineralogical associations to regional Mineral Prospectivity Mapping (MPM).

Theoretical significance. The theoretical significance is defined by advancement of methodological
foundations for Al in geology and geophysics through the alignment of mathematical-statistical
procedures with the physical and geological meaning of the data. A formalized approach to predictive
modeling was developed for conditions typical of mineral exploration, including rare confirmed targets,
spatial autocorrelation, heterogeneous sampling density, and the risk of extrapolation beyond the
geological analogy domain. The proposed technology may be considered a methodological framework for
further research in GeoAl and digital mineral exploration.

Practical significance. The practical significance is defined by the provision of a technology suitable for
integration into applied exploration workflows rather than a single-use model or map. At the
mineralogical level, the approach enables automated filtering of large mineralogical datasets and
extraction of stable associations of rare and statistically atypical minerals, supporting defensible
prioritization of subsequent laboratory and field verification. In borehole geophysics (well logging),
probabilistic delineation of potentially uranium-productive intervals is produced, which may be used to
select sampling intervals, refine follow-up drilling programs, and improve operational efficiency under
limited core availability. In regional MPM, the technology supports prospectivity ranking with explicit
uncertainty handling, calibrated probability scales, and restriction of interpretation to the area of
geological analogy, consistent with phased field planning and reduced expenditure risk associated with
uncontrolled extrapolation.

Research results. A validated approach for automated extraction of stable associations of rare and
anomalous minerals from a global mineralogical database was developed, yielding reproducible groups
interpretable in terms of genetic environments and ore specialization. For uranium-oriented tasks, a
probabilistic workflow for delineating potentially productive intervals from well logging data under
incomplete factual control was implemented, with performance assessed using wells as independent units;
the resulting probabilistic sections were additionally reconciled with core data and expert interpretation
after geostatistical smoothing along profiles. At the regional level, an Au-Ag MPM technology based on
integrated geological-geophysical predictors was implemented with spatially independent validation,
probability calibration, and restriction to the area of geological analogy, resulting in a quantitatively
justified set of priority targets for subsequent exploration.

Author’s contribution. The author’s contribution comprised formulation of the scientific problem,
development of the overall concept and structure of the research, selection and adaptation of Al methods
to geological and geophysical tasks, preparation and analysis of input datasets, development of
computational workflows, execution of computational experiments, organization of quality assessment
using geologically independent units, interpretation of results in geological and geophysical contexts, and
synthesis of outcomes in the form of publications, presentations, and defense statements.

Main provisions submitted for defense.
1. Automated identification of stable associations of rare and statistically atypical minerals within a global
mineralogical database ensures the derivation of reproducible mineralogical-geochemical groups
interpreted as distinct genetic environments, spatially confined to zones of increased mineralization and
suitable for application as mineralogical criteria for forecasting corresponding ore types.
2. Probabilistic delineation of potentially uranium-productive intervals from well logging data is
methodologically valid under conditions where only productive intervals are reliably confirmed and the
remaining stratigraphic thickness is treated as background of unknown status (PU learning - learning from
“confirmed productive” vs “background of unknown status”); validation by wells as independent units
prevents information leakage between sections, and the resulting probabilistic profiles of potential



uranium productivity, further refined by geostatistical smoothing along profiles, are consistent with core
data and expert interpretation.
3. Regional ranking of Au-Ag prospectivity based on integrated geological-geophysical predictors is
reproducible when validation is performed using spatially separated blocks and interpretation is restricted
to the area of geological analogy (AOA - the domain where conditions are comparable to the training
data), which supports concentration of known occurrences and deposits within the top fraction of priority
areas (top-k - a predefined areal fraction for first-pass verification) and produces a quantitatively justified
list of targets for subsequent exploration.

Approbation of the research. The principal results reported in the dissertation were repeatedly discussed
and positively evaluated by the scientific community. Intermediate and final conclusions were considered
at scientific seminars and departmental meetings, as well as at the international scientific-practical
conference “75 Years of the Department of Geophysics and Seismology - Education, Science, and
Destinies” held at Satbayev University. Selected results in mineralogical analytics, uranium horizon
mapping, and regional Mineral Prospectivity Mapping were also presented and discussed at Baku State
University (Baku, Azerbaijan) within scientific seminars and anniversary events of npoguis departments.
During the research, regular consultations were conducted with an international scientific advisor and
other researchers specializing in machine learning for geology and geophysics, which supported
refinement of methodological choices and benchmarking of outcomes against the international research
landscape.
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