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AKTYyaJIbHOCTH Hccaea0oBanus. B ceere peanusannu Konuenuuu pa3sButus
reosiorudeckor orpaciau PK 1o 2030 roga (ITocranosnenue IlpaBurensctBa PK ot
13.08.2012 1., Nel042), BaxkHas poib B KOTOPOW OTBOAMUTCS BBHIMOJHEHUIO
PETHOHAIBHBIX, TOUCKOBBIX, IMOMCKOBO-OLICHOYHBIX U TMOHCKOBO-Pa3BEIOYHBIX
paboT, B TOM YHKCJIE Te0JIOTMYECKOMY JOU3yUYeHHIO mtomaei macmrabda 1:200000,
aBTOPOM TIOJIyYEHBbI HOBBIE JIaHHBIE TI0O OCOOEHHOCTSIM T'€OJIOTO-CTPYKTYPHOTO
CTPOEHUS U MIEPCIIEKTUBHOCTU Ha OOHAPYKEHUE HOBBIX MECTOPOKICHUHN TTOJIE3HBIX
UCKOIMAeMbIX crabou3yueHHbIX Tiomaneil  Capbicy-TeHU3CKOW CTPYKTYpHO-
dbopmanuonnoit 30HbI LlenTpanbHoro Kazaxcrana. UccienoBanusi mpoBeneHbl Ha
OCHOBE KOMILJIEKCA OMEPEKAOIIUX a’poreohu3n4ecKuX METOJ0B C MPUMEHEHUEM
WHHOBAIIMOHHBIX ~ TEXHOJOTUHA  00paOOTKH, MHTEpPHOpEeTalud U  T€O0JIOro-
reo(pU3UIECKOr0 MOJICTUPOBAHUS PYAHBIX OOHEKTOB.

Heas uccaenoBanmii. PazpaboTka mMpOrHO3HO-MOUCKOBBIX Tre0(U3NYECKUX
KpUTEPHUEB JIOKAIU3AIMU PyAHbIX 00heKTOB llenTpansHoro Kazaxcrana Ha ocHOBe
NOoCTpoeHus: 1UGPOBBIX Mojeneld (u3mdyeckux ToJed 10  pe3yibTaTam
a’poreo(HU3NIECKUX UCCIICIOBAHMIA.

3agaunm wucciaegoBanmii. lccienoBaHuss HampaBieHbl Ha pa3pabdOTKy
reo()u3nMUECcKUX KpUTEpHUEB HAa OCHOBE MOATOTOBKHM KaU€CTBEHHOHN reo(u3nueckoi
OCHOBBI JJ11 00€CTIEeUEeHHsI T€0JIOTMYECKOT0 IOM3YUYEHHS TUIONIAAN UCCIEA0OBAaHUMN U
MPOTHO3UPOBAHUS OPYAMHEHUS BKIIIOYAS:
® BBISIBIICHUE I'€OJIOTO-CTPYKTYPHBIX OCOOEHHOCTEN CTPOCHMUS;
® BbIJICJICHHE OCHOBHBIX IJIMKATUBHBIX U Pa3pbIBHBIX HAPYIICHUI;
® U3y4YCHUE pACIPENCIICHUS] TaMMa-aKTUBHOCTH TOPHBIX IOPOJI C LENbIO
re0JIOTMYECKOI0  KapTUPOBAaHUS W BBIAEJIEHUS 30H MeETacoMaro3a
NOTEHIMAIbHO NEPCIIEKTUBHBIX HA OPYJICHEHHUE YYACTKOB;
® BbBISIBIICHUE CKPBITBIX TEOJIOTHUYECKMX OOBEKTOB M, MO BO3MOXHOCTH,
OTpEJIEIeHNE UX KOJIMYECTBEHHBIX TAPAMETPOB U XAPAKTEPUCTHK.

Paiion wuccaenoBanmii: IlenTpanpubiii Kazaxcran. 3o0Ha coOYJICHEHMS
BOCTOYHOM uactu Capbicy-TeHH3CKOro NOAHATHS, FOXKHOW YacTu TeHu3ckon
BraauHbl U Capbicy-TEeHH3CKOro CErMeHTa JIEBOHCKOTO BYJIKAHOIUTYTOHUYECKOTO
nosica.



O0beKT HMccae0BaHUI: Pa3HOPOJHBIE M€O0JIOTUUCKUE OOBEKTHI, OINBITHO-
JKCIIEpEeMEHTaIbHOro ydactka CTenHoH, pacnojokeHHoro B KaparanauHckon
oOnactu.

dakTuyeckuil Marepuasn. B ocHOBY paOOThI MOJOKEHBI MaTepUaibl IO
dbyHnameHTanbHbBIM U TipukiIagaeiM uccnenaoBanusaMm HIIL «['eoken», MHCcTHTYTA
['eonorun u KasHUTY um. K.M. Carnaeea MHuBO PK 1o nsyuenuro riryOMHHOTO
ctpoenuss u wmetaiorenun llentpansHoro Kaszaxcrana, coOpaHHble
MPOAHATU3UPOBAHHBIE TUCCEPTAHTOM. ONBITHO-3KCIIEPUMEHTAIIBHBIE PE3YJIbTATHI
M0 TMOJIEBBIM paboTaM TMOJyYEeHbl aBTOPOM B IPOIIECCE BBIMIOJIHEHHUS] HAay4YHO-
IIPOM3BOACTBEHHBIX UccaenoBanui 1o npoekram HIIL «I'eoken», B KOTOpPBIX aBTOP
ABIJIUICA PYKOBOJUTEIEM U OTBETCTBEHHBIM MCIOJHUTEIEM 3THUX HCCIIEIOBAaHUM,
ydacTBysl B paboTax Ha BCEX dTamax OT OOOCHOBaHHUS W IMOATOTOBKH IOJIEBBIX
UCCIIeIOBaHUM 10 00pabOTKH, aHAIU3a U MHTEPIIPETAUN KOMIUIEKCHBIX T'€0JI0TO-
reo(pU3NYECKUX JIaHHbIX.

Metoauka wucciaegopanmid. OO000IIEHUS W aHAIU3  PE3YJbTATOB
a’poreo(pU3NYECKX HUCCIEIOBAHUN TMOCIEIHUX JIE€T, MOATOTOBKAa CBOJHBIX
U(PPOBBIX MOJIeNIed MAarHUTHOTO U TPABUTAIMOHHOIO TMOJIEW HAa OCHOBE HOBBIX
JAHHBIX U MaTrepuajax MpOIUIBIX JIET; BBIYUCIECHHE HAO0OpOB TpaHChHOpPMaHT
MarHUTHOTO ¥ TPABUTAIIMOHHOTO MOJIEH; BHIMOIHEHUE PAOHUPOBAHUS (PU3UUECKHUX
MoJel TMJOWIAAM  WCCIEAOBAaHMM HAa OCHOBE aHalv3a CTAaTUCTHUYECKUX
XapaKTepUCTUK MAarHUTHOTIO, TPABUTALMOHHOTO W PAJAMOT€OXUMUYECKUX IMOJIEH;
BBIJICJICHUE U CHCTEMAaTH3allks JIOKAIbHBIX PAJUOTCOXMMHUUYECKUX aHOMAaUN
KOHILICHTpAIIMN Kalus, ypaHa, TOpUSA, IOCTPOECHUE PE3YJIbTATUBHBIX CXEM
reOJIOTUYECKON WHTEPNpETaAllid  a’dpPOreoPu3nUecKuX W TPaBUMETPUUYECKUX
JIAHHBIX; BBISIBIEHHE 3aKOHOMEPHOCTEH MPOCTPAHCTBEHHOTO pacIpeeieHus
reo(pU3MYECKUX TOJIEM U UX CBSI3U C T'COJIOTMYECKUM CTPOCHUEM; yCTaHOBJICHUE
3aKOHOMEPHOCTEH  pa3MelieHuss 30H OJIarompusATHBIX JJIs1  JIOKaJW3aluu
OpYJEHEHUsI, MEPEKPHITHIX KATHO30UCKUMHU OTJIOKECHUSIMU.

OcHOBHBIE 3alIMIIIaeMbI€ M0JI0KEHH S, BLIHOCMMbIE HA 3aIIUTY:

1. ['eonmornueckass >(hPEKTUBHOCTH HCCIIEAOBaHUN CJIA00M3YUYEHHBIX
pyaHbix paiioHOB lleHTpanbHOrOo KaszaxcraHa QOoCTUrHyTa 3a CUET HPUMEHEHUS
KOMITJIEKCA COBPEMEHHBIX adpOre0(pu3nueCKiuX METOJIOB, MOJIEBOM IPaBUMETPUN U
YCOBEPIIIEHCTBOBAHHOW METOJIMKM aBTOMATHU3MPOBAHHOW CHUCTEMBI OOpPa0OTKH H
WHTEPIPETALUN T€OJIOTO-TeO(DU3NISCKUX TaHHBIX.

2. Bricokuii ypoBeHB re0JIOTHueCcKO HHPOPMATUBHOCTH, TITyOUHHOCTH U
JIOCTOBEPHOCTU T€0JIOTO-IIPOTHO3HBIX MOCTPOCHUU CIIOKHOM 30HBI COYJICHEHHS
BOoCcTOUHOM 4Yactu Capbicy-TeHU3CKOro MOIHSITHUSA, AOCTUTHYT HAa OCHOBE
MOCTPOEHUSI CBOAHBIX IUGPPOBBIX MoJeied reou3UUecKux TMojieu, ux
TpaHC(OPMAHT, a TaKXKe pPe3yJbTaTOB KOMILJIEKCHOW HWHTEpIpPETaluy Te0JIoro-
reoU3nYeCcKux JaHHbBIX.

3. ChopmupoBana  oObeMHass  reoyioro-reopusznyeckas  MoOJeJb
UCCJIeNyeMOro paiioHa, OCHOBaHHAash Ha pa3pabOTaHHBIX KIACCU(DUKAITMOHHBIX



KPUTEPUSIX MOJECIUPOBAHUS T'PAaBUMArHUTHBIX TOJEH U JaHHBIX O COJEPNKAHUU
PaIMOTEOXUMHUUECKUX JIIEMEHTOB B I'€0JIOTUYECKUX KOMILJIEKCaX.

4.  BbIABJICHBI JIOMOJTHUTENBHBIE MPU3HAKU JIOKAJIU3AIMU PYIHBIX 30H.
PamnoreoxumMudeckne opeosibl, CBSI3aHHBIE C PYMHBIMH OOBEKTaMH, OTIUYAFOTCS
YPOBHEM PAJUOAKTUBHOCTH M PA3JIUYHBIM COOTHOIIEHUEM ypaHa, TOPUSl U KaJusl.
Pynubie aHOManuu npuypoyYeHbl K 00JacTAM pe3KOoro mpeoOiaagaHus OJHOTO WIH
JIBYX PaJUOAKTUBHBIX D3JIEMEHTOB, B CpPAaBHEHHH C THUIHYHBIMH TOPOIHBIMU
aHOMAJIUSIMH, XapaKTEePU3YIOIIMeCs PaBHOMEPHBIM COJIEp)KaHUEM ypaHa, TOpUs U
KaJIus.

HayuHnasi HOBU3HA HCCJIeJOBAHMI 3aKII0YaeTCA B pa3padOTKe aNropurma
3(p(EeKTUBHOTO TNPUMEHEHUS] KOMIUIEKCA OIEepeXarolnx a’dporeopuanieckux
UCCIIEJOBaHUM, (a9pOMArHUTHOM M a3poraMma-CHeKTPOMETPUUYECKO), BKIIOYas
BBICOKOPA3pPEIIAIONIYI0 HA36MHYIO T'PAaBUMETPUYECKYIO CHEMKY, Ul JOU3YyUYECHUS
re0JIOTHYECKOTO0 CTPOCHHSI CJIa0OM3YyYEHHBIX pPYAHBIX pAaHOHOB M  OIEHKU
IIEPCIIEKTUB HOBBIX PYJOHOCHBIX CTPYKTYp. IIpenioxkennas MeToauka mpuMeHEeHUS
pE3yIbTAaTOB COBPEMEHHBIX a’POre0(PU3NYECKUX HCCIEAOBAHUN 3HAYUTEIHHO
MOBBIIIAET JOCTOBEPHOCTh MPOTHO3a PYJOHOCHBIX YYAaCTKOB B CIIA00M3YYEHHBIX
palioHax ¥ HOBBIX pernonax llentpansHoro Kazaxcrana.

IIpakTHYyeckasi 3HAYUMOCTD:

1. Meroguka THpUMEHEHUS PE3yJIbTATOB  COBPEMEHHBIX  METOO0B
a’poreo(pu3NYecKuX HUCCIECJOBAaHUM 3HAYUTENIBHO TOBBICUT JOCTOBEPHOCTb
IPOrHO3a PYJOHOCHBIX YYaCTKOB B CJIa0OM3YUYEHHBIX pailoHaX W HOBBIX PErHOHaxX
[lenTpasnbHoro Kazaxcrana.

2. TexHoyorus MUPOKOrO0 MNPUMEHEHHUS UU(PPOBBIX TIeoU3NUECKUX
JAHHBIX, TOCTPOEHUE LUPPOBBIX MOJIETEH PU3HUECKUX TOJIeH, pallOHMpOBaHUE U
TUNU3AIUSA TeOPU3NYECKUX aHOMAJIMI OyJIeT peKOMEeHJOBaHa MpPH HCCIEIOBAHUN
pyIHbIX pernoHoB Kazaxcrana, OIM3KHUX MO T€0J0THYECKOMY CTPOEHUIO, TE€HE3UCY
Y yCJIIOBUSAM JIOKAJIM3ALUU OPYICHEHUS.

3. [IpensioxkeHHbIE  TOUCKOBBIE  KPUTEPUH  OyIyT OOBEKTUBHBIM
JONIOJIHEHUEM K  YCTAaHOBJIEHHOMY paHee  KOMIUIEKCY  TI€0JOTHYECKUX,
TF€OXMMUYECKUX, Te€O(U3NUYECKUX TMPU3HAKOB W MPEANOCHUIOK JUIsl OLIEHKH
MEePCHEKTUB PYIHBIX Tojed yuyactka CTenmHOM M COCEIHUX  IUIOLIAJIeH
[lenTpansHoro Kazaxcrana.

Crpykrypa u o0bem auccepraummu. [luccepraums uznoxkeHa Ha 147
CTpaHUIaX KOMIIBIOTEPHOIO TEKCTa WU COCTOMT W3 BBEACHUS, 6 pa3nesos,
3aKJIIOUYCHHUS] M CIHCKA WCIOJb30BAaHHBIX HCTOYHUKOB, COCTOAIIETO W3 85
HauMeHoBaHui. [uccepranus BkirodaeT 48 puCyHKOB U 7 TaOJIUIIBI.

Kpatkoe cogep:kanue U BbIBOABI 10 IVIaABaM M CCEPTAIUA
I'maBa 1. OO030p mnpencraBieHUN TreosOru4eckoro pasButusi Capbicy-
TeHu3Koro NOHATUS MO T€0JI0r0-reo(pu3nIeCKUM JaHHBIM.



O0630p ¥ aHaNM3 MHOTOJIETHUX T€0JOTMYECKUX HCCIEOBaHUMN B IMpejenax
Capricy-Tenusckoit  nenpeccun llentpansHoro Kazaxcrana mokaszan, d4To
COBPEMEHHOE TEKTOHMYECKOE PAOHUPOBAHUE M TEKTOHUYECKUE CXEMbl pPEruoHa
BBITIOJTHCHBI HA TEOJMHAMHYCCKHUX MPUHIIAIIAX HOBOHM TJIOOATBHONW TEKTOHUKU C
Y4ETOM COBPEMEHHBIX MPEACTABICHUNA O Pa3BUTHUU U HBOJIOLMHU 3E€MHON KOPBI.
VY CTaHOBIIEHO, YTO TJIaBHBIMH CTPYKTYPHBIMU 3JEMEHTAMHM W3YYEHHOM IUIOIAIU
ABJISIIOTCS] TPA0EH-CUHKIMHAIN U Pa3IeisIiolMe UX ropcT-aHTUKINHAIU. B ropct-
AHTUKIIMHAISIX OOHAXKAIOTCS KOMIUJIEKCHI OKPAaMHHOTO MOPs (331yroBOro 0dacceiina),
OCTPOBHOM BYJIKAHMYECKOW IyTrW, a TakXKe BYJIKAHOTCHHbIE U WHTPY3UBHBIC
KOMILJIEKCHl ~ BYJIKAHOIUIYTOHMYECKOTO TMO0fca; B  TI'paOCH-CUHKIMHAIAX  —
pudToreHHbie 00pa3zoBaHUsI KOHTUHEHTAIIBHON U MOPCKOM CTaiuii pa3BUTUSA pudra.

I'naBa 2. I'eonoro-reousnyueckast XxapakTepucTuKa 00bEKTa UCCAEAOBAHUM.

Onenka 3(ppeKTUBHOCTH ONEPEKAIOIMX re0(PU3NIECKUX padOT [MOKa3aHa Ha
npumepe ydactka CTEnmHOH, XapaKTEepU3YIOLIErocs CIOKHBIM TIe€0JIOrHYeCKUM
CTPOEHHEM, 3a CYET pa3BUTUSA PA3HOPOIAHBIX IO BO3PACTY M CTPYKTYPHO-
TEKTOHUYECKOMY COCTOSIHUIO TE€0JOTMYECKUX OOBEKTOB. Tepputopust u
npoJjieraloue K HeW pailoHbl XOPOLIO M3YyYEHbl TEOJIOTUYECKHUMH U
reopuznyeckumMu  MertogamMu. Bce 0000IlIeHHbIE W NpoaHAIU3UPOBAHHbBIE
MaTepuaibl TOJIOKEHbl aBTOPOM JUCCEPTALIMM B OCHOBY HMHTEpIIPETALlUU
PE3yJbTaTOB KOMIUIEKCHBIX a’pOreo(pU3NYeCKuX HUCCIENOBAHUS IJIsl JIOM3YyYEHUs
re0JIOTUYECKOIO0 CTPOEHUsT M OLEHKH pyAoHOocHOCTH Capbicy-TeHu3ckoro
TIOTHSTHS.

I'naBa 3. Meroauka vccienoBaHuM.

OCHOBHOM METOJWYECKWM TPUHLMI HCCICAOBAHMN 3aK/IIOYaeTcsl B
OTITUMM3AITNHN OTIEPEKAIONINX adPOTre0hU3NICCKUX NCCIASTOBAHMM JIJIS TIOATOTOBKH
OCHOBBI, 00€CIICUMBAIOIICH  JOMOJTHUTEIbHBIE BO3MOXKHOCTH  ITOBBIIICHHUS
reoJIornyecko MH(GOPMATUBHOCTH, TIIYOMHHOCTH M JOCTOBEPHOCTH T'€0JIOrO-
MPOTHO3HBIX TIOCTPOCHUH TMPU  TEOJOTHYECKOM  JOM3YYCHHM  ILIOIIAJCH.
[ToaroToBka CBOJHBIX U(PPOBBIX MOACIICH MAarHUTHOTO U TPABUTAIIMOHHOTO TIOJIEH
, BBIYUCJICHHE HA0OPOB TpaHC(HOPMAHT MArHHUTHOTO W TPABUTAIIMOHHOTO IIOJICH;
palioHMpoBaHMs (DU3UYECKUX TIOJICH HAa OCHOBE aHalW3a CTaTHUCTHYCCKUX
XapaKTEPUCTHUK MArHUTHOTO, TPABUTAIIMOHHOTO M PAJMOTCOXUMUYECKHUX TOJIEH;
MPUMEHEHUE COBPEMEHHOTro mporpammHoro komruiekca Geosoft Oasis Montaj
oOecreunI KadeCTBEHHO HOBBIM yPOBEHb TOYHOCTH U CKOPOCTH OOpabOTKH H
WHTEpHpeTanuu reopu3nueckoil MHPOPMAIMKA TMPU HU3YYCHUH TE€OJOTUIECKOTO
pa3pe3a ¥ BBISIBJICHHUS TMOMCKOBBIX KPHUTEPUEB 30JIOTOPYAHOTO, MEIHOTO,
MOJIMMETAJUTMYECKOTO ¥ PEJIKO METATHHOTO OPY/ICHEHUSI.

I'nasa 4. Co3nanue nu@poBbIX MAaCCUBOB a3pOreo(PU3nYeCcKux JaHHbIX.

[TocTpoenbl UHTETpUPOBAHHBIE ITUGPOBBIE MOENU Teodu3ndyeckux mnojuei. B
pe3yJbpTaTe KOMIUIEKCHONM HHTEPIPETAIIMU JaHHBIX TPEX METOJIOB — IPaBUPa3BEIKH,
MarHuTOpa3BEAKA M TraMMa-CIEKTPOMETPUM — BBIJEICHBl TPYMIbl aHOMAIIUM,
KOTOpbIE JIETJIM B OCHOBY TI€OJIOTMUECKOro Jou3ydeHust ydacTka CTernHou.



CBOIHBIM UTOTOM HUX aHAJIN3a SBJISIOTCS CXEMbI F€0JIOTUYECKON MHTEPIPETALIUH 110
uccienyeMon miomanu. Ha cxemax Hanum oToOpakeHHE KOHTYpPbl HHTPY3UBHBIX
MAacCHUBOB U CTPaTU(UIUPYEMBIX KOMILJIEKCOB, WX BEIIECCTBEHHBIA COCTaB,
MOJIOKEHUE Pa3pbIBHBIX HAPYIICHUH MEPBOTO U BTOPOTO PAHra ONpEJCICHHbIE Ha
OCHOBE aHanmm3a TeOo(PU3NYECKUX JaHHBIX, MJI1 CONOCTaBJICHHUS BBIHECEHBI
Te0JIOTHYECKHE OOBEKTHI 10 JaHHBIM MAaTEPHAIOB F€OJOTHYECKOT0 KapTUPOBAHMUS.
[Io maHHBIM raMMa-CIIEKTPOMETPHUM BBIIEIEHbl aHOMAJIMU Kallds, ypaHa, TOpHS,
3HaYKaMy [I0Ka3aHa pPaJuOTreOXMMUYECKas CIEeUUaIn3aus Kaxaod W3 HUX,
OIIpE/IENIeHbl YYaCTKH aHOMAJIBHBIX PaAMOr€OXMMHUYECKUX IMOJIEH ISl OLIEHKH UX
MOUCKOBOM 3HAYMMOCTH.

I'maBa 5. 3aKOHOMEPHOCTM  IPOCTPAHCTBEHHOI'O  PACIPEACICHUS
reo(pru3NUECcKUX IMoJIed M UX B3aMMOCBS3b C T€OJIOTMYECKUM CTPOCHHMEM Yy4yacTKa
CrenHou.

JIOCTOBEPHOCTh HMHTEPHPETALMU JOCTHUTHYTA 3a CYET IPUMEHEHUs
JeTanbHbIX KapT Macmrada 1:50 000 MarHUTHOTO W TPaBUTALIMOHHOTO TOJIEH, UX
TpaHC(OPMAHTOB, KapT raMMa-aKTUBHOCTH M COJEPKaHUI Kalus, ypaHa U TOpUs
macmtaboB  1:50000 m 1:200000, cxem pailoHHMpOBaHUS MO IapaMeTpam
TPaBUTALIMOHHOTO M MAarHUTHOTO ITIOJIEM, IO IapaMeTpaM paclpeicicHus Kajus,
ypaHa, TOpHs C MHMPOKUM IIPUMEHEHHUEM pPE3yJbTaTOB AaHaIW3a KapT
TpaHcopmaruii HabIIOJEHHOTO T'PaBU -U MarHUTHOTO TOJIEH. YCTaHOBJIEHO: HA
XapaKkTep TPABUTAIMOHHOTO TOJI BIUSIOT (PAKTOPHI — CTPYKTYPHOE TOJIOKECHHE,
COCTaB MHTPY3UBHBIX M CYOBYJIKaHMYECKUX TeJ, JUTojoruss u Jp. Bce
OTpULIATEIbHBIE AHOMAJIMM CBS3aHBl C HHTPY3USIMH KHCIOTO M CpeAaHero (B
MEHBIIIEH CTENEeHU) COCTaBa, NPUYEM, C IMOBBIIIEHUEM OCHOBHOCTH, BO3PAacTaeT
3HAYEHHUE IUIOTHOCTH. VHTpy3UBHBIE MacCHBBI OTYETJIMBO BBIACIAIOTCS U
IIPOCJIE)KUBAIOTCS  a)POMATHUTHOW cbeMKOM. [lo xapakrtepy mosii CHIIBHO
OTJINYAKOTCS JEBOHCKUE IPAHOIUOPUTOBBIE UHTPY3UBBI OT OPJIOBUKCKHUX, XOTS U TE
U Jpyrue XapaKTEPU3YIOTCS MOJIOKUTEIbHBIMA aHOMAJIMAMH, HHTEHCUBHOCTh HX
pasnmnuHa. KpurepusiMu KapTHPOBAaHMS Pa3pbIBHBIX HAPYILIEHWUN SIBISIOTCS:
NPSMOJIMHEWHBIE 30HBI TMOBBIIIEHHBIX TI'PAaJUEHTOB MArHUTHOIO TIOJS; PE3KUE
U3MEHEHHUs] XapakTepa MarHUTHOIO TOJIA MO KakKOW-TMOO JIMHHWM, CMEICHUE
aHOMaJgui B IUIaHE, NPSIMOJIMHEHHBIE YCTYNbl B pelbede maaeo30icKoro
dbyHnameHTa.

I'maBa 6. Ponb KOMIIIEKCHBIX TE€O(MU3MYECKUX HWCCICIOBAaHUN TIPH
re0JIOTHYECKOM JOU3YYEHUH W METAUIOTEHHMYECKOM PANOHUPOBAHUU Yy4YaCTKa
CrenHoil.

[To mnomamu wuccinenoBanuii CTENHOW, MPEITIOKEHBI JOMOJHUTEIbHbBIC
(bakTOpbl KOHTPOJISI OPYACHEHHUS (IOMCKOBBIE KPUTEPUH U TIPU3HAKH).

Pannoreoxumuyeckue  Opeosbl, ACCOLMUPYIOUIME C  OPYAUHEHUEM,
OTJIMYAKOTCS OT MOBBIIIEHHO-PAAUOAKTUBHBIX TOPHBIX MOPOJ HE NMHTEHCUBHOCTHIO
aHOMaJui, a UX '"CIEKTPaJbHbIM' COCTABOM - COOTHOLICHHEM pPaJUOAKTHUBHBIX
AJIIEMEHTOB. O6uieit 3aKOHOMEPHOCTBIO ABJISIETCSA MIPUYPOUYEHHOCTh
pPaIMOreOXUMHYECKOT0 MoJig  "pyaHbIX" aHOMaIuMd K 00JacTsAM  Pe3KOro



npeobsiajaHusl OJHOTO MJIM JIByX PAaJUOAKTUBHBIX 3JIEMEHTOB, B TO BpEMs Kak
TUIIWYHBIE "TOPOJHBIE" AaHOMAJIUHA MUMEK TPEXIEMEHTHBIA COCTaB C IMPUMEPHO
PaBHBIM COOTHOILIEHHEM ypaHa, TOPUS U KaJusl.

JUIs  SIUTEHETUYECKUX MECTOPOXKIEHUN IIBETHBIX, OJaropoJHbIX U
OOJIBIIMHCTBA PEAKMX METaNIOB XapaKTEpHO pPa3HOBPEMEHHOE (OPMHPOBAHUE
PYIHBIX ¥ pPAJUOAKTUBHBIX KOHLEHTpAlMil, OCHOBHAas Macca pPaJHOaKTHBHBIX
AJIIEMEHTOB TPUBHOCUTBCS M IEpepacnpenensiercs B MNPEIPYIHYIO CTaauio
MUHEpalu3aluy, oloram@as COOTBETCTBYIOIIME (aluu METacOMaTU4ECKON
KOJIOHKU Ha YJJAJIEHNUHU JECITKOB, NHOTJa COTEH METPOB OT PYJHBIX TEIl.
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AHHOTALIUS

CaypbikoB Kanubex KosiaMaHOBUYTIH AUCCEpPTAIUACHIHA
«Kemenai asporeodnsukansik 3eprreynepmer Opranbik Kazakcranmarst Capbicy-
Teni3 keTepiIiMHIH PyAaTbUIBIFBIH Oarajay KoHE FeOJOTUSIIBIK KYPBLIBIMbBIH
3epTTey »
8D07104 — Mymnaii-za3 »scone pyoansik ceogpuzuka 6imim 6epy OarmapaamMacs
ooiipiaIa punocodus gokTopsl (PhD) FRITBIMU JopeKeCiH alyFa YChIHBUIFaH.

3epTreyaiH 03eKTLIirI.

Kazakcran PecnyOnukachIiHBIH reoiorus cajachiH AamMbITyIbiH 2030 KbuiFa
JENIHT1 TYXXbIpbIMAaMackiH icke acbipy asichiHaa (KP Yxkimerinig 13.08.2012 x.
Nel042 xaynbichl) aliMakThIK, 137€y, 13/€y-Oaranay >koHEe 131ey-Oapiay
KYMBbICTapbIHa, COHBIH 1miHAe Macmtadbl 1:200 000 reosoTHsUIBIK TYPFbIIaH
KOChIMIIIa 3epTTeyre epekme MoH Oepuieai. Ocbl Typrbiia aBTop OpTabiK
Kazakcrannarel Capbicy—TeHi3 KypbUIbIMABIK-(POpMalUSAIbIK alMarbIHBIH a3
3epTTENTCH ayMaKTapbIH/A TeOJIOTHSIIBIK-KYPBUTBIMIBIK €PEKIISTIKTep MECH KaHa
naiiansl Ka30agap KeH OpbIHAAPBIH allly MEePCIEKTUBACH OOMBIHINA JKaHa IEPEKTEP
anabl. 3eprreyiep O3bIK a’dporeo(Pu3uKaIblK OMICTEP KEIICHIHE, PpYyJalbIK
OOBEKTIIEpAl OHACY, HHTEPHpEeTalUsiay MKOHE T€OJOTHUSUIIBIK-TeOPU3UKAIIBIK
MOJICJIbJICY IIH MHHOBAIIMSUIBIK TEXHOJIOTHSUIAPBIH KOJIJIAaHY HET131H/1€ KYPTi3UIIlL.

3epTTreyaiH MaKcaThbl.

AbsporeodusuKanbK 3epTTey HOTHXKeNepl OONbIHIIA (PU3UKAIIBIK OpICTePIIH
nudpiblk MomenbaepiH Kypy HeriziHae Opransik KaszakcraH ayMarbIHIAFbI
pynanblK  OOBEKTUICPAIH  JIOKATU3alMIChIHA  apHaJIFaH  OOKaMJIbIK-137ey
reo(pU3UKAIIBIK KPUTEPUIIIEPIH d31pey.

3eprrey MmiHAeTTEpI.
3eprTeysiep 3€pTTENETIH ayMakKThl TEOJOTHSJIBIK TYPFhIAaH KOCHIMIIA
3eplenieyal KoHe PYNAbUIBIKTEI O0JKayabl KAMTaMachl3 €Tyre apHaJFaH carabl
reoU3MKaJIbIK HET13 AaiiblHIay apKbUIbl TeO(PU3UKAIBIK KPUTEPUIIIEp/l d31paeyre
OarbpITTaJIFaH, COHBIH 1IITHAC:
® TCOJIOTUSIIBIK-KYPBUTBIMIBIK KYPBUIBICTBIH €PEKIIETIKTEPIH aHBIKTAY;
® HETI3r1 IUIMKATUBTI dKOHE KaPhUIBIMJIBIK OY3bLIBICTAp bl OOJIIN KOPCETY;
® TeOJIOTHSJIBIK KapTajiay >KOHE MOTEHIIUAIIbI PYAIBUIBIFEI 0ap METacoMaTo3
aliMaKTapbIH 06Ty MaKCcaThIH/Ia Tay JKbIHBICTAPBIHBIH FTaMMa-0eJICeH IUTITHIH
TapaayblH 3epTTEY;
® OKACHIPHIH TEOJIOTUSUIBIK OOBEKTUIEPAl aHBIKTAy JKOHE MYMKIHIITIHIIE
OJIApJIbIH CaHBIK TapaMeTpiIepl MEH CUMIaTTaMaJlapblH OeNriey.

3eprTey aynanbl:

Optansik Kazakcran. Capbeicy—TeHi3 KoTepuUTIMiHIH MILIFBIC O6iriHiH, TeHi3
OMMATBIHBIH OHTYCTIK OOJITiHIH J>KOHE JICBOHJIBIK BYJIKAHOIUTYTOHUKAJIBIK
oenneynin Capbicy—TeHI3 CerMeHTIHIH TYHICY aiiMarsbl.



3epTTey HBICAHBI:
Kaparanaer 06mbicbiHIa opHanackad CTEmHOM TOXIpUOeTK-9KCIEPUMEHTTIK
YYaCKECIHJIET1 OPTEKTEC TeOJIOTHSIIBIK OOBEKTIIED.

Kosananbliran mastimerrep.

JluccepTanmsuibIK, JKYMBICTBIH HETI31H TUCCEePTAaHT JKUHAKTAN, TallJaraH
Optanbik KazakcTaHHBIH TEpeH KYpbUIBIMBI MEH METAJJIOTEHUSICHIH 3epTTey
ooiipinmia KP BFM FK-mig «['eoken» FOO, T'eonorus HMHCTUTYTHI >KoHE
K.W. CotbaeB ateiHmarel Kaz¥T3VY-aeiH ipreni skoHe KOJIJAaHOAIBI 3epTTEyiep
MaTepHuaiapbl KYpaubl. JlananeIik KYMBICTAP OoMbIHIIIA
TOXKIPUOEIIK-IKCIEPUMEHTTIK HOTHXKelep aBTop TapamnbiHaH «['eoken» FOO
o0anmapbl asiChIHAA KYPri3UINeH FHUIBIMU-OHIPICTIK 3epTTeysiep OapbIChIHIIA
anbiHFaH. byn sko0anapaa aBTop 3epTTEyJEpiH FhUIBIMH JKETEKILICI 91 jKayamnThl
OpBIHJAYIIBI OOJIBIM, JaNalibIK 3€pTTEYJEpAl HETI3/Iey MEH NalblHaayJaH OacTar
KCIICH1 TeOJIOTUSIIBIK-TeO(DU3UKANIBIK ~ JEPEKTep/ll  OHACY, Tajjay KoHe
WHTEpHpEeTalnsiIayFa JeHIHT1 OapIbIK K€3EHAepre TIKEIEH KaThICTHI.

3eprTey daicremMeci.

CoHFBI  KBUTHAPAAFBl  a3pPOTCOPU3HKAIBIK  3EpPTTEYJEp  HOTIKEIEPIiH
KaNMbLIay KOHE Taljay; *aHa JIEPEeKTep MEH OTKEH KbUIAap MaTepHalaphbl
HETI31HJe MarHUTTIK >KOHE TPaBUTAIIUSIIBIK ©PICTEPIH KWHAKTAIFaH ITUMPIIBIK
MOJCIBACPIH  AalbIHAQY,  MarHUTTIK  JKOHE  TPAaBUTALMIBIK  ©picTep
TpaHC(OPMAHTTAPBIHBIH JKUBIHTBIKTAPBIH €CENTEY; MArHUTTIK, TPaBUTALUSIIBIK
YKOHE PAIUOTCOXUMUSIIBIK OPICTEP/AIH CTATUCTUKANIBIK CHUIMATTaMaJlapblH Tajjay
HET131H]Ie 3epPTTey ayMarbiH (U3HKAJIBIK OpicTep OOMBIHIIA ayJaHAACThIPY; KaluH,
ypaH »>KOHE TOpPUU KOHICHTPAIMSJIAPBIHBIH JKEPTUTIKTI  PaIHOTCOXUMHUSITBIK
aHOMAJIMSIAphIH  OOJIII  KOpCeTy JKOHE JKyHesey; al’poreoPU3MKalIbIK >KoHE
IPaBUMETPHSUTBIK JIEPEKTEPi TCONOTHSIIBIK HHTEPIPETAIUSAIAYIbIH HOTHKEITIK
cyyi0anapeiH Kypy; reopU3UKaIbIK OpICTEPAIH KeHICTIKTIK Tapaly 3aHAbUILIKTapbIH
YKOHE OJIapJIbIH T'€OJOTHSIIBIK KYPBUIBIMMEH OalIaHBICHIH aHBIKTAY; KaWHO3OMIIBIK
MOTIHIIJICPMEH  KaObUTFaH  PYJAbUIBIKTBIH — JIOKAIHM3AIUsAChIHA  KOJIAMIIbI
aliMaKTapAbIH OpHAJIacy 3aH/IbUIBIKTAPBIH OCNT1Iey.

Koprayra yCbIHBLIATBIH HETi3ri TY:KbIPbIMAAP:

1.  Oprampik KazakcTaHHbIH a3 3€pTTENreH pyJaibl  ayJaHAapbiH
3epTTEy/IeTI TEOJOTHUSIIBIK THIMIUIIK 3amMaHayW a’poreou3HKaIbIK 9aicTep
KEIIICHIH, TaJIaJIbIK TPAaBUMETPHUSIHBI ’KOHE T€OIOTUSIIBIK-TEO(PU3UKABIK JEPEKTEP 1
OHJICY MEH MHTEPIPETAMUIAYbIH KETULIIPIJITCH aBTOMATTaHABIPhUIFaH JKYHECIH
KOJIJITaHY apKbUIbl KAMTaMachl3 €TLII1.

2. Cappicy—TeHi3 KeTepuUTIMIHIH MIBIFBIC OOJIriHIH KypAedl TyHicy
aiimarbl  OOWBIHILIA  TIEOJIOTHSUIBIK-00DKAMIBIK — TYPFbI30ANap bl SKOFapbl
aKMmapaTThUIBIFBI, TEPEHMAINT MEH CEHIMIUIIN Teo(pU3UKAIBIK  OpicTepaiH
KUHAKTalnFaH TUQPIBIK MOJAEIbIAEPIH, OJapAblH TpaHCHOPMAHTTAPBIH MKOHE



T'€0JIOTHSUTBIK-T€0 () U3UKAITBIK nepeKTepai KeIIeH 1i UHTEpIpeTanusiay
HOTHKEJIEPIH Maliaiany HEeTi31H1e KaMTaMachl3 €T,

3. ['paBUMarHuTTIK ©pICTepAl  MOICTBACYIH  O3IPJICHTEH JKIKTEY
KPUTEPHUIUIEpIHE  JKOHE TCOJOTHSIBIK  KEIMICHIASPAETI  PaJHOTCOXUMUSITBIK
IEMEHTTEP/IIH KypaMblHa KATBICTBI JEPEKTEPre CYHEHE OTBIPHIN, 3EPTTEIETIH
ayJTaHHBIH KOJIEMJIIK T€0JOTHUSIIBIK-T€O()U3NKAIBIK MOACII KYPBUI/IBI.

4.  Pynmanelk aiiMakTapAblH JIOKAJIW3AIMACBIHBIH KOCBIMINA Oenriiepi
aHBIKTAIABI. Pynanpik 00beKTiIEpMEH OailIaHbICThI PaIUOTEOXUMHUSIIBIK OPEOIIap
PaIMOaKTUBTUIIK JIGHIeMIMEH >KOHE ypaH, TOPHMM MEH KaJIMHAIH opTypii
apakaThIHACBIMEH CHUMATTalajabl. Pynanplk aHOManusiiap ypaH, TOpUH Hemece
KaJIMH 3JIEMEHTTEPiHIH O1peyiHIH HEMece €KeYIHIH alKbIH 0aChIMJIBIFBI OalKaIaThIH
aliMakTapra TOH, Oy ypaH, TOpUM JKOHE KaJIUWUIIH OIpKeJIKl MeJIIepiMeH
CUIIATTANATHIH TUNTIK *KBIHBICTHIK aHOMAIHSIIApAaH epeKIleIeHe/Il.

3epTTeydiH FBUIBIMH KAHAJIBIFbI.

3epTTeyaiH FBUIBIMU JKAaHAIBIFBI — a3 3epTTENreH pPyJaibl ayaaHAapIbIH
TCOJIOTUSUTBIK KYPBUIBICHIH KOCHIMINIA 3€pAeiiey JKoHE >KaHa PYAAbUIBIFBI Oap
KYPBUIBIMIAPIBbIH MEePCIeKTUBAIAPHIH Oaranay MaKcaThIH/Ia 03BIK
a’poreo(U3uKaNbIK 3EpPTTEyJiep KEIICHIH (adpOMArHUTTIK KoHE a’poraMma-
CHEKTPOMETPHUSIIBIK), COHBIH 11I1H]IE )KOFapPbl Al bIPBIM/IBI )KEPYCTI TPABUMETPHUSIIBIK
TYCIPUTIM/II TUIMJII KOJIJTAaHY aJITOPUTMIH d31pJieyae O0JIbIT TaOblIaAbl. ¥ ChIHBIIFAH
3aMaHayu adporeoPpu3NKaIbIK 3ePTTEY HOTHXKENEPiH Koiany aaictemeci OpTaibiK
KazakcTaHHbIH a3 3€epTTENreH ayJaHiapbl MEH jKaHa OHIPJIEPIHIErl pyJaaibl
ydackesnep/Il 00JKay IbIH CEHIMAUIITIH e10yip apTThIPaIbl.

IpakTUKaNBIK MAHBI3AbLIBIFbI:

1. 3amaHayyd a’poreo(pu3MKaIbIK 3€pTTEy OICTEPIHIH HOTHKEIEPIH
Konnany onictemeci Opransik KazakcTaHHBIH a3 3epTTENTEH ayaaHaapbl MEH jKaHa
OHIPJICPIHJIET]  PYJAlIbUIBIFBI  Oap  ydackenepAl OoJDKayIblH  CEHIMIUTITIH
auTapibIKTal apTThIPAJIbI.

2. Hudpabik  reodusukanblk  JACPEKTEepAl  KEHIHEH  KOJIJIaHy
TEXHOJIOTUSCHI, (DU3UKAIBIK  OpiCTepIiH  UUPPIABIK  MOAENIBIAEPIH  KYpY,
reo(hM3UKaNBIK aHOMATUSIAP/IBl ayJaHAaCThIpy koHE TUNTEHAIpY KazakcTaHHBIH
TCOJIOTUSUTBIK ~ KYPBUIBICHI, TE€HE3UCl JKOHE  PYIAIbUIBIKTBIH  JIOKAIU3AIUs
YKaFIaiyiapbl YKcac py1aibl alMaKTapblH 3€PTTEY Ke31HIe KOJMAaHyFa YChIHBUIAIbI.

3.  ¥YcwHBUIFaH 131ey KpuUTepuinepi OyFaH JeWiH aHBIKTaJFaH
T'eOJIOTUSITBIK, TEOXUMUSIIIBIK, Te0(U3UKAIIBIK OCNTIep MEH ajFbIapTTap KeneHH
O00BEKTHUBTI TYpAe TOMBIKTHIPhIN, OpTtansik Kazakcranmarsl CTEmHOM y4acKeCiHIH
JKOHE OFaH Iprejiec ayMakTapAblH pyAalibl ajaHJAapbIHBIH TEPCIEKTUBAIAPHIH
Oaranayza nmaiganiaHbUTybl MYMKIH.

JluccepTalMsiHBIH KYPBLIBIMBI MEH KOJIeMi.

Jluccepranusi KOMIbIoTepie TepuireH 147 GeTTeH Typajbl xKoHE KIPICIIEICH,
6 OeyiMHEH, KOPBITBIHIBIIAH >KOHE 85 araymgaH TypaTblH TaiiianaHblIFaH
onedueTTep TiziMiHeH KypanraH. Jluccepramusna 48 cyper xoHe 7 Kecte OepiireH.



Jduccepraumsi Tapayjaapbl OOMBIHIIA KbICKAIIA MAa3MYHbI MeEH
KOPBITBIHABLIAPbI

1-tapay. I'eonorusnsik-reopu3ukansiK nepekrep Ooibiama Capoicy—TeHi3
KOTEPUTIMIHIH T€OJIOTUSIIBIK IaMybl Typabl TYCIHIKTEpTe HIOMTY.

Opransik Kazakctannarsl Capbicy—TeHi3 OMBICHI MIETIHAE KYPri3iireH
KOIDKBUIIBIK TEOJIOTHSUIBIK 3€pTTEyJIepre »acalfaH IIONY XoHE Taljay eHIpIiH
Ka3lpri TEKTOHMKAJIBIK ayJaHAACTHIPbUIYbl MEH TEKTOHHMKAJBIK CYJIOanapsl ep
KBIPTBHICBIHBIH JaMybl MEH 3BOJIIOLIMSCH! Typajbl 3aMaHayy Ke3KapacTapibl €CKepe
OTBIPbIN, »aHa >jkahaHAbIK TEKTOHMKAHBIH TI'€OJMHAMMKANBIK KaFuAaTTapblHA
HET13/EJII JKacaJlFaHblH KOPCETTI. 3epTTENreH ayMaKTarbl OacTbl KYPBUIBIMJIBIK
AIIEMEHTTEP TIpaOCH-CUHKIMHANBAAD JKOHE oJapipl Oesiill TypaTblH TIOpPCT-
AHTUKJIMHAJIBAAP €KEeHl aHbIKTaiabl. ['opcT-aHTUKIMHANbAApa MIETTIK TEHI3I1H
(apTKBI JOFaNIbIK OACCEHHHIH), apaJiJIbIK BYJIKAHJIBIK JOFAHbIH KEIIeHAepl, COHIaM -
aK BYJIKAHOIUTYTOHUKAJIBIK O€NJCYy/IH JKaHAPTAyTEKTI JKOHE MHTPY3UBTIK
KEIICHJepl »KaJdaHAIITaHAJbl; ajl TrpabeH-CUHKIMHAJIbIapAa PUPT aMybIHbIH
KOHTHMHEHTTIK JKOHE TEHI3/I1K CaThUIaphIHA TOH PUPTOTECHIIK TY3UIIMIEP TapajFaH.

2-Tapay. 3epTTey HBICAHBIHBIH T€0JIOTHSIIBIK-T€0(U3UKAIBIK CUTIATTaAMAaCHI.

O3bIK reo(pU3HUKaNbIK KYMBICTAPABIH TUIMJILIITT T€OJOTHSIIBIK KYPBUIBICHI
KYpZedi, Kachl MEH KYPBUIBIMJIBIK-TEKTOHUKAJIBIK KYH1 OPTYpJll TE€OJOTHUSIIBIK
OOBEKTIIEpAIH AaMybIMEH cumnartagatbid CTenmHOM YydYacKeciHIH MbICaIbIH/IA
KOpCeTUIIl. YdYacke IKoHE OFaH Iprejec aymakTap TeoJIOTHSUIBIK —>KOHE
reoU3MKaIIbIK 9IICTEPMEH >KAKChI 3epTTenreH. JKUHAKTabIN, TalaHFaH OapIIbIK
MaTepuaiiap Jauccepranus aBTOpbl TapanbiHaH Capbicy—TeHi3 KeTepiTiMiHIH
r€0JIOTHSUIBIK KYPBUIBICBIH KOCBIMILIA 3€P/AETICY KOHE OHBIH pYyaiblIbIFbIH Oaranay
MaKCaTbIHJa >KYPT13UIT€H KEIIeH]Il a’poreo(PpU3UKaNbIK 3epTTEyJIep HOTHXEJIepiH
MHTEpHpETalUsIIay AblH HET131 PETIHAE KOJIJAHbBLI/IbI.

3-Ttapay. 3epTTey oicTeMecl.

3epTTey/lIH HEri3rl oMICTEeMENIK KaFuJaThl — ayMaKTaplbl TeOJOTHSIIBIK
TYPFBIJIaH KOCBIMIIIA 3epaeney Ke31H/e T'COJIOTUSITBIK-O00JIKaAMIBIK
TYPFBI30ANIAP/IbIH  aKMAPATTHUIBIFBIH, TEPEHIITIH XKOHE CEHIMAUIIIH apTThIpyFa
KOCBhIMIIIa MyMKIHIIKTEP OEpETiH HeTi3/ll JabIHAY YIIIIH 03bIK a3pOoreo(pru3nKaIbIK
3epTTeyJiepAl OHTAIaHIbIpy OOJBIT Ta0bUIabl. MAarHUTTIK JKOHE TPABUTAIIUASITBIK
OpICTEePAIH JKUHAKTAIFAH IUMPIBIK MOJEIBACPIH TaWbIHIAY, MATHUTTIK >KOHE
TPaBUTAIMSUIBIK ~ OPICTEPAIH  TpaHC(HOpPMAHTTAp  JKUBIHTBIKTApBIH  €CEITey;
MarHUTTIK, TPABUTALUSIIBIK JKOHE PAJMOTCOXUMUSIIBIK OPICTEPIIH CTATUCTUKAIIBIK
cumnaTTamMaapblH Tajjay HeTi3iHae (pu3uKaibik epicTepal aynanaacteipy; Geosoft
Oasis Montaj 3amaHayu OargapiiaMalIbIK KEIIEHIH KOJIAaHy Me0JIOTHSIIBIK KUMaHbI
3epTTEYy KOHE AJNTHIHPYAAJIbI, MBIC, TIOJUMETAJUI )KOHE CUPEK METAJbl pyJalaHy
YIUIH 13/Iey KpUTEPUHIIEPIH aHBIKTAY Ke31H/e reo(pr3nuKablK aKapaTThl OHACY MEH
WHTEpHpETAlUsIIayAblH NN MEH >KbUIIAMJBIFBIHBIH canalibl jKaHa JeHIreilH
KaMTamachl3 €TTi.



4-tapay. A3poreor3uKaIIbIK IepeKTePAiH HUGPIBIK MAaCCUBTEPIH KYPY.

["'eo¢m3ukanbIK epicTepAiH HHTErpaianFaH MU PIIBIK MOAETBACP] dKaCa b
['paBubapnay, MarHurobapiay >KoHE TIaMMa-CIIEKTPOMETPHUSHBIH YII  9Jicl
JEPEeKTepiH KEIIeHI WHTepIpeTanusiay HoTwkeciHae CTemHol ydYacKeciH
TCOJIOTUSUTBIK TYPFhIIaH KOCHIMINA 3€pTTEYJIIH HETI31H KajaFaH aHoMausiap
TonTapel OemiHin kKepceTuial. OmnapApl TajAayAblH KUHAKTAJIFAaH HOTHXKeECI
3epTTENeTIH ayMakK OOWBIHINA TEOJOTHUIBIK MHTEpIpeTalus cyjidanapbl OOIbI
TaObLTAbL.

Cynbanapna UWHTPY3MBTIK MAcCHBTEp MEH CTpaTU(UKAlUsIAHATHIH
KEILICHIEP/IIH KOHTYPJIAPhI, OJap/bIH 3aTThIK Kypambl, T€0(pU3UKAIIBIK JEepEeKTEPIl
Tajjay HETi31HJe aHBIKTaJIFaH OIpIHIIN JKOHE EKIHIIN paHTieri >XapbUIbIMJIBIK
OY3bUIBICTapIbIH OpHAJIacybl KOPCETUI/l; CANBICTHIPY YIIIH F€OJOTUSIIBIK KapTajay
MaTepUuaIaphbl OoMbIHIIIA TEOJIOTUSIIIBIK oOBeKTiIep CHT131J1/11.
['amma-cieKTpoMeTpusi  AepeKTepl OOWBIHIIA KaJluid, YypaH JKOHE TOpPHUH
aHOMAJIMSUIaphl  AHBIKTAJBIN, OJIAPJABIH OPKANCBHICHIHBIH — PaJlOT€OXUMHUSITBIK
MaMaHAaHybl IIapTThl OCJTUIEPMEH KOPCETUIl, COHJai-aK OJIapAblH 137eY
TYPFBICBIHAH MAaHBI3BUIBIFBIH Oarajiay YIIIH aHOMAaJbJAbl PaAHOTCOXUMHUSIIBIK
epicTep aiiMaKTapbl OCITUICH/II.

S-rapay. CrenHoil ydacKeciHAErl Teo(U3UKaIbIK ©pICTEPIH KEHICTIKTIK
Tapaly 3aHJBUIBIKTApbl JKOHE OJapJiblH TeOJIOTHSUIBIK KYPBUIBIMMEH —©3apa
OailyIaHbICHI.

Nutepnperanusaubiy, ceHiMaimiri 1:50 000 macmtadTarbl MarHUTTIK JKOHE
IPaBUTAIMSUIBIK OPICTEp KapTalapbiH, ojapibiH TpaHchopmaHTtTapbiH, 1:50 000
xoHe 1:200 000 macmTabTarsl raMMa-akKTUBTUTIK TIEH Kajui, ypaH >KOHE TOpUi
KYpamMJapbIlHBIH  KapTajapblH, TPaBUTAIMSIIBIK JKOHE MAarHUTTIK — ©picTep
napameTpiiepl, COHAaN-aK Kanuuil, ypaH, TOpHIl Tapajly mapamerpiepl OONbIHINIA
ayJaHAaCThIPy CYJIOANaphiH KOJJaHy apKbUIbl, OaKbUIayAaFbl TPABUTAIUSIIBIK YKOHE
MarHuTTIK epicTep TpaHchopManusaapbl KapTalapblH Tajlgay HOTHUXKEIEepIH
KEHIHEH Maiiiajiany ece01HeH KaMTaMachl3 eTUI/II.

AHBIKTAIFaHbl: TPABUTALUSIIBIK OPICTIH CHITATBIHA KYPBUIBIMIBIK OPHBI,
WHTPY3UBTIK KoHE CYyOBYJIKaHJIbIK JIEHETIEP/IIH KYpaMbl, JIUTOJIOTHUS KoHE OacKa /1a
daktopnap ocep ereni. bapiblk Tepic aHOMalMsUIap KBIIIKBUI KOHE oOpTalla
(azarpIpak JIeHTeiIe) KYpaM/Ibl HHTPY3USIIAPMEH OailJIaHbICThI, HETI3TIIIK apTKaH
CallbIH THIFBI3BIKTHIH MaHBI3bI ©celi. VIHTPY3MBTIK MacCHUBTEP a’dpOMAarHUTTIK
TYCIpLIIMIEpAe alKbIH OOJIHII, JKaKChl KaJaralaHaabl. Opic cumaThl OOMBIHIIA
JIEBOH JKACTarbl TPAHOIUOPHUTTIK MHTPY3USIIAP OPJOBUK JKAacTarbUIapAaH eoyip
EpEeKIIeNICHe I, €Keyl Je OH aHOMalusJIapMeH CHUNATTAFaHBIMEH, OJap/IbIH
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6-tapay. CrenHoil y4acKeCiH T'€OJIOTHUSIIBIK TYPFBIJAH KOCBIMILA 3€pPTTEY
XKOHE  METAJUIOTeHIIK  ayJaHJacThlpy  Ke3iHAe  KemeHAl  reo(HU3uKaIbIK
3epTTEYyJICPAIH POJTi.

3eprrey aymarsl — CTemHOM yuackeci OOMBIHINA PYJATBIIBIKTEI OaKbLIAYIbIH
KockiMIa (pakTopmapel (i374€y KpuTepwiiepi MeH Oenriiepi) YCHIHBUIIBL.
PynananysiMeH GaiiIaHBICTHI PaJOTEOXUMHUSUTBIK OPEOJIIAp KOFAPhI PAAHOAKTHUBTI
KBIHBICTAPIAH aHOMATHSIIAPIBIH MHTEHCUBTUIITIMEH €MeC, OJIapIbIH «CIIEKTPIIIK»
KYpaMbIMEH, SIFHU PaJMOAKTUBTI SJIEMEHTTEP/I1H apaKaThIHACBIMEH €PEKIIIeIICHE/I.
Kannel 3aHABUIBIK PETIHAE «PYJaibl» aHOMAIMUSUIAPIABIH PaTUOTCOXUMHUSIIBIK
epicTepi Oip Hemece €Kl paguOaKTHBTI DJEMEHTTIH aWKbIH OaChIMIBLIBIFHI
OailkanaThlH aifMaKTapra TOH, all TUINTIK «KBIHBICTHIK» aHOMAIUSIIAp YpaH, TOPHM
JKOHE KaJIMWUJIH I[aMaMeH Oipjieil KaTbIHACBIMEH CHUINATTAJAThIH YIIDJIEMEHTTI
Kypamra ue.

TycTi, achUl XKoHE CHUPEK METAIJIApAbIH KOMIIITHE TOH SMUTCHETHUKAIIBIK
KECH OPBIHJAPHI YIIIIH PYAAIBIK )KOHE PAJHOAKTHBTI IIOFRIPIaHYIAPABIH Op KE3CH e
KJIBIIITACYybl TOH: PAIMOAKTUBTI AJIEMEHTTEP/I1H HET13T1 Maccachl MUHEPAaHy AbIH
pyJajlaHy aJAbIHJAFbl CaTBICBIHIA CHTI3UIIN, KailTa Tapajaibl Ja, pyAaJIbIK
JEHEeep/IeH OHJaFaH, KeWJe JKY3JereH MeTp KaIIbIKTBIKTa METacOMATTHIK
OaraHaHbIH coiikec (halusuiapblH OalbITaIbl.
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ABSTRACT

of the dissertation by Zhanibek Zholamanovich Saurykov
«Integrated airborne geophysical survey in the research of the geological structure
and assessment of the ore content of the Sarysu-Tengiz uplift in Central
Kazakhstany
submitted for the degree of Doctor of Philosophy (PhD)
under the educational program 8D07104 — Oil and Gas and Mineral Geophysics

Relevance of the research.

In the context of the implementation of the Concept for the Development of
the Geological Industry of the Republic of Kazakhstan until 2030 (Resolution of the
Government of the Republic of Kazakhstan dated August 13, 2012, No. 1042),
which assigns an important role to regional, prospecting, prospecting—evaluation,
and exploration works, including additional geological survey at a scale of
1:200,000, the author obtained new data on the geological—structural features and
mineral resource potential of poorly studied areas of the Sarysu—Teniz structural—
formational zone in Central Kazakhstan. The studies were carried out based on an
integrated set of advanced airborne geophysical methods using innovative
technologies for data processing, interpretation, and geological-geophysical
modeling of ore objects.

Purpose of the research.

Development of predictive and prospecting geophysical criteria for the
localization of ore objects in Central Kazakhstan based on the construction of digital
models of physical fields using the results of airborne geophysical surveys.

Research objectives.

The research is aimed at developing geophysical criteria through the
preparation of a high-quality geophysical framework to support detailed geological
investigation of the study area and prediction of mineralization, including:

¢ identification of geological and structural features.

e delineation of major fold-related and fault structures.

e study of the distribution of gamma activity of rocks for geological mapping
and identification of metasomatic zones potentially prospective for
mineralization.

e detection of concealed geological objects and, where possible, determination
of their quantitative parameters and characteristics.

Research area.

Central Kazakhstan, within the junction zone of the eastern part of the Sarysu—
Teniz uplift, the southern part of the Teniz depression, and the Sarysu—Teniz
segment of the Devonian volcanoplutonic belt.



Object of research.
Heterogeneous geological objects within the Stepnoy experimental test site,
located in the Karaganda Region.

Factual material.

The study is based on materials from fundamental and applied research
conducted by the Scientific and Production Center “Geoken,” the Institute of
Geology, and Satbayev University (KazNITU named after K.I. Satpayev) of the
Ministry of Science and Higher Education of the Republic of Kazakhstan on the
deep structure and metallogeny of Central Kazakhstan, collected and analyzed by
the author. Experimental field data were obtained by the author during scientific and
industrial research projects carried out by SPC “Geoken,” in which the author served
as the project leader and responsible executor, participating at all stages—from
justification and preparation of field surveys to processing, analysis, and
interpretation of integrated geological and geophysical data.

Research methodology.

Generalization and analysis of recent airborne geophysical survey results;
preparation of integrated digital models of magnetic and gravity fields based on new
data and archival materials; calculation of sets of magnetic and gravity field
transforms; zoning of the study area’s physical fields based on analysis of statistical
characteristics of magnetic, gravity, and radiogeochemical fields; identification and
systematization of local radiogeochemical anomalies of potassium, uranium, and
thorium concentrations; construction of interpretative geological schemes based on
airborne geophysical and gravimetric data; identification of spatial distribution
patterns of geophysical fields and their relationship with geological structure;
determination of regularities in the distribution of zones favorable for ore
localization beneath Cenozoic cover.

Main provisions submitted for defense:

1. The geological effectiveness of investigations in poorly studied ore
districts of Central Kazakhstan has been achieved through the application of an
integrated set of modern airborne geophysical methods, field gravimetry, and an
improved methodology of an automated system for processing and interpretation of
geological and geophysical data.

2. A high level of geological informativeness, depth penetration, and
reliability of geological-predictive models for the complex junction zone of the
eastern part of the Sarysu—Teniz uplift has been achieved through the construction
of integrated digital models of geophysical fields, their transforms, and the results
of comprehensive interpretation of geological and geophysical data.

3. A three-dimensional geological-geophysical model of the study area
has been developed based on the proposed classification criteria for gravity and
magnetic field modeling and data on radiogeochemical element content in
geological complexes.



4. Additional indicators for the localization of ore zones have been
identified. Radiogeochemical halos associated with ore bodies are characterized by
higher levels of radioactivity and varying ratios of uranium, thorium, and potassium.
Ore-related anomalies are confined to areas of pronounced dominance of one or two
radioactive elements, in contrast to typical lithological anomalies characterized by a
more uniform distribution of uranium, thorium, and potassium.

Scientific novelty of the research lies in the development of an algorithm for
the effective application of a set of advanced airborne geophysical surveys
(aecromagnetic and airborne gamma-spectrometric), including high-resolution
ground gravity surveying, aimed at refining the geological structure of poorly
studied ore districts and assessing the prospects of new ore-bearing structures. The
proposed methodology for applying the results of modern airborne geophysical
investigations significantly increases the reliability of forecasting ore-bearing areas
in poorly studied regions and new territories of Central Kazakhstan.

Practical significance:

1. The methodology for applying the results of modern airborne
geophysical methods will significantly improve the reliability of forecasting
ore-bearing zones in poorly studied districts and new regions of Central Kazakhstan.

2. The technology of broad application of digital geophysical data,
construction of digital models of physical fields, zoning, and typification of
geophysical anomalies is recommended for studies of ore regions of Kazakhstan that
are similar in geological structure, genesis, and conditions of ore localization.

3. The proposed prospecting criteria will serve as an objective addition to
the previously established set of geological, geochemical, and geophysical indicators
and prerequisites for assessing the ore potential of the Stepnoy area and adjacent
territories of Central Kazakhstan.

Structure and volume of the dissertation.

The dissertation is presented on 147 pages of typewritten text and consists of
an introduction, six chapters, conclusions, and a list of references comprising 85
sources. The dissertation includes 48 figures and 7 tables.

Brief content and conclusions by dissertation chapters.

Chapter 1. Review of concepts of geological evolution of the Sarysu—Teniz
uplift based on geological and geophysical data.

A review and analysis of long-term geological studies within the Sarysu—
Teniz depression of Central Kazakhstan showed that the modern tectonic zoning and
tectonic schemes of the region are based on geodynamic principles of the new global
tectonics, considering current concepts of the development and evolution of the
Earth’s crust. It was established that the main structural elements of the studied area
are graben—synclines and the horst—anticlines separating them. In the horst—
anticlines, complexes of a marginal sea (back-arc basin), island volcanic arc, as well



as volcanic and intrusive complexes of the volcanoplutonic belt are exposed; in the
graben—synclines, riftogenic formations of continental and marine stages of rift
development are present.

Chapter 2. Geological and geophysical characteristics of the study object.

The effectiveness of advanced geophysical surveys is demonstrated using the
Stepnoy area as an example, characterized by a complex geological structure due to
the presence of geological objects of different ages and structural—tectonic settings.
The territory and adjacent areas are well studied by geological and geophysical
methods. All generalized and analyzed materials were used by the dissertation
author as the basis for interpreting the results of integrated airborne geophysical
studies aimed at refining the geological structure and assessing the ore potential of
the Sarysu—Teniz uplift.

Chapter 3. Research methodology.

The main methodological principle of the research is the optimization of
advanced airborne geophysical surveys to prepare a framework that provides
additional opportunities to enhance geological informativeness, depth penetration,
and reliability of geological and predictive models during detailed geological
investigations. The preparation of integrated digital models of magnetic and gravity
fields, calculation of sets of magnetic and gravity field transforms, zoning of
physical fields based on statistical analysis of magnetic, gravity, and
radiogeochemical fields, and the application of the modern software package
Geosoft Oasis montaj ensured a qualitatively new level of accuracy and speed in
processing and interpreting geophysical information in the study of the geological
section and identification of prospecting criteria for gold, copper, polymetallic, and
rare-metal mineralization.

Chapter 4. Creation of digital airborne geophysical datasets.

Integrated digital models of geophysical fields were constructed. As a result
of the integrated interpretation of data from three methods—gravity surveying,
magnetic surveying, and gamma spectrometry—groups of anomalies were
identified, forming the basis for detailed geological investigation of the Stepnoy
area. The summary result of their analysis consists of geological interpretation
schemes for the study area. These schemes show the outlines of intrusive bodies and
stratified complexes, their material composition, and the positions of first- and
second-order faults identified through geophysical data analysis; geological objects
from geological mapping materials are shown for comparison. Based on
gamma-spectrometric data, potassium, uranium, and thorium anomalies were
identified; symbols indicate the radiogeochemical specialization of each anomaly,
and areas of anomalous radiogeochemical fields were delineated to assess their
prospecting significance.

Chapter 5. Patterns of spatial distribution of geophysical fields and their
relationship with the geological structure of the Stepnoy area.



The reliability of interpretation was achieved through the use of detailed maps
at a scale of 1:50,000 of magnetic and gravity fields and their transforms; maps of
gamma activity and potassium, uranium, and thorium content at scales of 1:50,000
and 1:200,000; zoning schemes based on gravity and magnetic field parameters and
on distribution parameters of potassium, uranium, and thorium, with extensive use
of transformation maps of observed gravity and magnetic fields. It was established
that the gravity field is influenced by factors such as structural setting, composition
of intrusive and subvolcanic bodies, and lithology. All negative anomalies are
associated with intrusions of acidic and, to a lesser extent, intermediate composition,
with increasing basicity, the role of density increases. Intrusive massifs are clearly
delineated and traced by aeromagnetic surveys. Devonian granodiorite intrusions
differ significantly in field characteristics from Ordovician ones, although both are
characterized by positive anomalies with differing intensities. Criteria for mapping
fault structures include linear zones of increased magnetic field gradients, abrupt
changes in the magnetic field along a line, plan-view displacement of anomalies, and
linear scarps in the relief of the Paleozoic basement.

Chapter 6. The role of integrated geophysical investigations in detailed
geological study and metallogenic zoning of the Stepnoy area.

Additional ore-controlling factors (prospecting criteria and indicators) were
proposed for the Stepnoy study area. Radiogeochemical halos associated with
mineralization differ from highly radioactive rocks not by anomaly intensity, but by
their “spectral” composition—that is, by the ratios of radioactive elements. A
general regularity is the confinement of radiogeochemical fields of “ore” anomalies
to areas with sharp dominance of one or two radioactive elements, whereas typical
“lithological” anomalies have a three-component composition with approximately
equal contents of uranium, thorium, and potassium. Epigenetic deposits of base,
precious, and most rare metals are characterized by non-simultaneous formation of
ore and radioactive concentrations; the main mass of radioactive elements is
introduced and redistributed during the pre-ore stage of mineralization, enriching the
corresponding facies of the metasomatic column at distances of tens, and sometimes
hundreds, of meters from ore bodies.
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