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«YTBEPXJIAIO»
W.o. renepansroro mupekropa ®I'BY «LTHUT'PU»

JOKTOP Or'0-MHHEPATTOTHYCCKUX HAYK

Ha JccepTaluoHHyIo paboty Hekxpacosoit Hatanbu AnekcanapoBHEI
«'EOJIOTYSI U TEHESUC MECTOPOXJEHUS TIAHUMEBA (EHUCEUCKUI KPsXK)»,
TIpCAICTABICHHYIO HA COMCKAHME yICHOH CTENCHH KaHIUIaTa re0Ioro-MHHEPATOrHYECKHX HayK II0
cnenuanbHOCTH 25.00.11 - reonorus, MOMCKM M pa3sBelKa TBEPIBIX IIONE3HBIX HCKOMAEMBIX,

MUHEpArcHus.

AKTyalnbHOCTb TEMBI JIUCCEPTAlIOHHOM paGoTHl  OGYCIOBICHa HEOGXOAUMOCTHIO
HapalBaHUs MHUHEPAJIbHO-CBIPHEBON 0a3skl 30710Ta Hamleil CTpaHbl B IEPBYIO OYepelb 3a CUET
BBIABJICHUS U OCBOCHHS HOBBIX MECTOPOXKICHHH B pErHOHAaX C pa3BUTOM M CTposmieics
HHpacTpyKTypoit. MecTopoxnenne [TaHumGa pacnonoxeHo B MEHTPaIbHON yacTi Eruceiickoro
Kpsika, OIHOIrO M3 CTapeHIINX 30JI0TOHOCHBIX paiioHOB Poccmm. Kpome KpymHBIX M cpemuux
30JIOTOPYIHBIX MECTOPOXIACHHH, Takux kak Onumnuamuackoe, BraromatHoe u np., 3mech
BBIBJICHO GOJIBIIOE YHMCIIO MENKUX PY/IONPOSBIEHHH, KOTOPHIE TPEOYIOT JalIbHEHIIEro JIOU3yYEeHHSI
M oHeHKH. Jns storo Heo6Xomuma pa3paboTKa CHCTEMBI IPOTHO3HO-TIOMCKOBBIX MoJienei,
OCHOBAaHHBIX Ha pE€3yNbTaTaX KOMIUIEKCHEIX TEOJOTHYECKHX M MHHEPAIOro-reOX HMHYECKUX
MCCTICNIOBAaHUH 3TAIOHHBIX 00beKkTOB. Pabora H.A.Hekpacosoii, HanpaBienHas Ha pelIeHne 3ToH

3aJa4u, ABJISICTCS BECbMa CBOCBpCMeHHOﬁ.



B OCHOBY JHMCCEDPTAIIUH TIOJIOXEHBI PE3yNbTAThl KOMILIEKCHBIX HCCIIEIOBAHUH OO U Py
MecTopoxeHus [lanumGa, BBIIONHEHHBIX JIMYHO aBTOPOM C IPHMEHEHHEM KaK TPaIHIHOHHBIX,
TaKk ¥ HOBEMIIMX HHCTPYMEHTATBHBIX MeTONOB. B pabore 3(QEeKTHBHO HCMONIB30BAHEI
nerporpaduuecKue 1 MUHEparpaguyeckue UCCIe0BaHus, PEHTIeHOCIIEKTPaIbHBIA MUKPOAHAIIH3,
AHAN3 OCHOBHBIX KOMIIOHEHTOB B IIOPOZAX M JJIEMEHTOB-IPUMECEH B MHHeEpallax, M30TONHBIH
AHATH3 Cepbl, MHKPOTEPMOMETPHYECKHIT M BANOBBIH aHANK3 (IIOUIHEIX BKIIOUCHHUH, PamanoBckas
CIIEKTPOCKOIHS, JATHPOBKA [IOPOA ¥ MHHEPATIOB METO/JAMH H30TOIHOH I€0XPOHONOrHH.

[lonydeHHBIE [aHHBIE, @ TAKKE PE3yNbTaThl WX MHTEPHNPETAUUH B AUCCEPTALHH
npeacTaBieHbl B TabnumdHOM dopme (33 Tabi) W TOKa3aHbl Ha JMarpaMMmax H rpaduxax.
Juccepranus o6mmM o6beMoM 171 cTp. cocTOUT U3 BBenenus, NATH rias, 3aKIIOueHus U CIMCKa
narteparypbl (137 HauMeHoBaHuii). TekCT HamMCaH XOPOUIMM npodecCHOHATIBHEIM S3bIKOM U
MPOUJLTIOCTPHPOBAH re0JIOTHYECKUMHU paspe3amy, CXeMaMy, dbortorpadusMu %}
mukpodoTorpadusMu (Bcero 63 puc.).

B pesynsrare 00OOLICHHS BecbMa OOLIMPHOrO M IIPEICTaBUTEJIBHOTO (hakTHUYECKOTrO
MaTepuaia aBTopoM cHOPMYIMPOBAHEI TPY OCHOBHBIX 3aIIMINAEMbIX ITOJIOKEHHS.

B nepsom nonoosicenuu 0XapaKTepU30BaHa reoIOrHYecKas MO3HIHMS MECTOPOXACHHUS U NlaHa
XapaKTepUCTHKA PyAOBMEIIAOIMX 1opoj. OGOCHOBAHUIO 3TOTO TMOJIOXKEHUS MOCBSALICHBI NICPBLIC
nBe riaBbl guccepranuu (ctp. 10-66). B HuX BecbMa JIE€TalbHO OIMHMCAHBI neTporpaguyuecKue
0COOEHHOCTH MeTaMOpQHUYECKUX MOpPOA KODAMHCKOM CBHUTBI, Ha IIPUMEPE CEpHH paspe3oB
II0Ka3aHa TIO3ULUS MUHEPAIM30BaHHbIX 30H M PYAHBIX TeJl B BBIACJICHHBIX JIATOJIOr0-CTPYKTYPHBIX
nozpasaeneHusx. [IpoaHATM3NPOBaH XUMUYECKHH COCTAaB PA3/IMYHBIX PA3HOBHIHOCTEH MOPOA, a
TaKKe XMMHUYECKHMH COCTaB CJAralolMX HX MHHepaloB. B pesynabrare pa3feieHbl NMPOMYKTHI
PETHOHATBHOTO M KOHTAKTOBOTO MeTamMoppu3Ma H ONPENENICHBI TEMIICPAaTypPHEIC YCIOBUS HX
dopmupopanms. Cpenu Gonee IO3THMX IPOLECCOB BBIICTCHBI MYCKOBUTH3ALMUS, XJIOPHTH3AIML,
xapboHaTH3aLKs U APYTHE THIPOTEPMAIbHO-METACOMaTHIECKUC npeobpa3oBanus. [lokasano, 4ro
COCTABBI OJHOMMEHHBIX MHHEPAOB B OKOJIOPY/IHBIX METACOMATHTAX U METAMOPHUIECKHX IIOPOIaX
OTIHYAIOTCS. B IeJoM BONPOC O BEIIECTBEHHOM COCTaBe DPYMOHOCHBIX MOPOX IpOpaboTaH
JOCTATOYHO IyOOKO M € BEIBOJAMHU aBTOPa MOXHO COTTIaCUThCS.

K nepBoii yacTH AUCCEPTalMK €CTh CICAYIOIHE 3aMeUaHUs.

1. PynmoHocHas mwiomanb, Ha3BaHHas Ha puc. 1.1 MecTopoxiaeHHEM ITanumOba, umeer
pasMepbl 3 X 3 KM M BKJIIOYaeT HECKONBKO 30JI0TO-KBAapUEBBIX U 30JI0TO-CYIb(QHUIHBIX

MECTOPOXKIEHHUH 1 pyJonposiBaeHAH. OUeBHIHO, 3TO PyAHOE TOJIE.



2. «['paHuTO-CIAHLEBBI KyNON», K BOCTOYHOMY KpBUIy KOTOPOTO MPHYPOUYEHO
MECTOPOXKAEHHE, CIEOBAJIO IO KpaiiHeil Mepe oka3aTh Ha 0030pHO#t KapTe paiioHa.

3. Y3 ckpymyne3Horo OMUCaHus «y3JI0BaThIX OJaCTOMHJIOHHTOBY OJHO3HAYHO CIIEIYET, YTO
«y3eNKH» SBIAIOTCA TNOpdHpoKnacTaMd, a He mnopdupobnacramu. I[lostomy TepMuH

«OJTaCTOMHIIOHHTY aBTOPOM HCIIOJIb30BaH HEBEPHO.

Bo emopom  nonooicenuu  TPUBOOUTCS  TOCIEINOBATEIBHOCT  PyN00Opa3OBaHMs,
obocHOBaHHas MarepuanaMu 3-ii rnaBel (cTp. 67-99). Ilo HabmomaemeM B aHmumdax
B3aUMOOTHOIIEHHSM C YYETOM JaHHBIX 10 XUMUYECKOMY U IIPUMECHOMY COCTaBY IJIABHBIX PYIHBIX
MHHEDAIOB BBIAEJIEHBI IISATh IAparcHe3uCOB, CPOPMUPOBAHHBIX B YETBHIPE CTAIHMH. Y CTAHOBJIEHEI
HEOJHOPOJHOCTH XHUMHMYECKOIO M H30TOIHOIO COCTaBa CyNb(UIOB, NMPHHAMISKAIIUX K OIHOM
TeHepalyH.

MuxkpodoTorpadun, Tabnumbl ¢ JaHHBIMH PEHTTEHOCIEKTPAIBHOIO MHKpPOAHAIU3a U
nanHbiMu ICP MS-ananusa npuMeceif (B Tom umcine P33D) B r1aBHBIX pyAHBIX MHHEpAax JENAOT
BBIBOJBI a@BTOpPAa JOCTaTOYHO yOeAuTeNbHBIMU. DBEINOTHEHHAs WHTEpHpeTalus H30TOIHO-
IEOXUMHMYECKHX JAHHBIX COOTBETCTBYET YPOBHIO KaHAWIATCKOM JAMCCEPTAIMH II0 CIIELHAILHOCTH
25.00.11.

3ameuanus K TaHHOMY pa3Jely IUCCEPTALMHU CIIeAYIOIIHE.

1. Tabnuna 3.2 «IlocnenoBaTensHOCTh pynoobpa3oBanusy u Tabmuna 3.1 «MuHEpaIbHBIA
COCTaB pyA» HE COOTBETCTBYIOT ApPYr ApPYry. B cxeMy mMmOCIenOBaTENLHOCTH HE BKJIIOYEHBI
0XapaKTEpU30BaHHEBIE B paszene 2.3 MUHEpabl METaCOMATUTOB (TypMAaJMH, XJIOPUT, MyCKOBHT H
ap.). B To xe Bpems cxeMa COINECPXKHT MHHEpalbl, HE YHNOMSHYTble B cocTaBe pya (pyTui,
BHUCMYTHH).

2. B nmccepTranmu OTCYTCTBYIOT KaKHe-TMOO pe3ynbTaThl aHaln3a MHHEPAIOB, TeIypa H
BHCMyTa. HeT aHHBIX U 0 COZlep)KaHUU YKa3aHHBIX 3JIEMEHTOB B pyAaxX H CAMOPOIHOM 30JI0T€. DTO
CTaBHT IOl COMHEHHE JOCTOBEPHOCTh AMArHOCTUKU 3THX JOCTAaTOYHO penkux (a3 (xemieiiura,
KaBaI[yJIUTA U 1p.).

OTCYTCTBYIOT M JaHHBIX aHAJIM3a JIEJUIMHTHTA, KOTOPBIH (GUrypHpyeT B (HOPMYIHPOBKE
3aI[MIIaEMOr0 IOJIOKEHMs. OTOT MHHEpal, Ha3BaHHBIA cynbdumom (Tabm. 3.1) um Taxxke He
BKJIIOYCHHBIH B CXEMY IIOCIIEI0BATEILHOCTH MHUHEpanooOpa3zoBaHus (Tabi. 3.2), Cyas IO TEKCTy,
OBbUI IMarHOCTHPOBAH COMCKATENBHUIICH BU3YaIbHO (CTp. 162).

3. B pabore nmpezacTaBiIeHb! IPOTHBOPEYHBEIE JaHHBIE O COJACPXKAHHH 30JI0Ta B TUPHTE:

200-600 r/t (ctp. 78) wmu 2-5 r/T (cTp. 93-94)?

Tpemve nonooicenue COOEPXKUT Pe3yIbTAaThl U30TOMHO-TE€OXPOHOJIOTHYECKUX HCCIIE0BaHUI
(rmaBa 5, ctp. 154-161) u BBIBOABI O cocTaBe pym0o00pa3yIOIIUX PacTBOPOB, IOJyYEHHBIE B XOIE

u3y4eHus (IIOUAHBIX BKIIOUeHHiA (riasa 4, ctp. 100-153). .
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Bospact meramoppuszma (1006-889 MiH. ner) ompeneneH 10 LHUPKOHAM H3 CJIAHIIEB,
BO3pacT IpaHMTOB YupUMOMHCKOro MaccuBa (10 LUPKOHY) cocTtaBmi 869 MiH. yeT. Bpems
bopMupoBaHHs 30J0TOpYAHONW MuHepanu3auuu (817 MiH. JieT) ompeneneHo Ar-Ar METOIOM II0
MYCKOBHTY U3 30JI0TOHOCHOM CyJIB(HIHO-KBAPIIEBOM JKHUIIBL.

Paznen, nocsmeHHBI (IIOMAHBIM BKIIOYEHHSAM, HAMHUCaH BeCbMa OOCTOSTENLHO U
npoecCHOHANIBHO. BKIIOYEeHHsS NpoaHANM3UPOBAHBI METOJAMH MHKPOTEPMOMETPHH, TIa30BOMN
xpomarorpaguu, PamaH-CIEKTPOCKOIMM M XpOMAaTO-MacC-CIIEKTPOMETPHH.  IloJIydeHHBIE
pe3ynpTaTel INpEACTaBIeHBl B TalbNMIax B €OUHOM cucTteMe «Oe3pyIHble Y4YacTKH —>
MHHEPAIN30BaHHBIE 30HBI —> PYIBI», OOCYXXIEHBI B TEKCTE U CONOCTABJIEHBHI C JIUTEPATYPHBIMH
JaHHBIMM II0 JPYTHM 30J0TOpyIHbBIM oObekTam Enucelickoro kpspka. B nemom monydena
yHUKaJIbHas! HHQOpMalus, BO MHOroM uMelomas GyHIaMEHTAJIbHOE 3HAYeHHE IS
TepM0OapOreoXuMHH.

K 3akmounTtensHOMy pa3fieny eCTh 1Ba 3aMeyanus.

1. Tlomy4yeHHble 3HayeHHs abCONIOTHOTO BO3pacTa HE COMOCTABIEHBI C pe3yJbTaTaMH,
onyOIMKOBaHHBIMH JPYTHMMH HcciefoBatelsiMi. [lo 3TOMy BOmpocy CyIecTBYeT OOIIMpHas
JIMTEepaTypa, KoTopas B IUCCEPTAlMU He paccMoTpeHa (BeprukoBckuii u np., 2016; Hoxxkun u np.,
2011 u 1p.). |

2.I'nmaBa 5 «['ene3nc mectopoxnenus [lanumba» B muccepTaluu BolIeIeHA IPABUIILHO, T.K.
CJIOBO «T€HE3HC)» NPHCYTCTBYET B Ha3BaHUM paboTel. Ho Beaymyro pymoreHepHpyrollyl polib
aBTOp OTBOAMT «IOCTMarMaTHYECKMM 3MaHauusaM Onu3nexamero YUpUMOHHCKOTO MaccuBa
rpanuTon0B» (cTp. 98, 119, 146, 151, 160). [lo HameMy MHEHHIO, MOJYYEHHBIE H3OTOIHBIE
JaTHPOBKHM, CBUETENBCTBYIOMUE O (GopMHUpOBaHHHU pyx Yepe3 S0 MIIH. JIET MOCe KPHCTA/UTH3aLHH

IPaHUTOB, MOAOOHYIO TOUKY 3PEHHUS HCKITIOYAIOT.

Bricka3aHHbIE 3aMe4aHMsl IPEUMYIIECTBEHHO CBS3aHBI C TEXHHYECKUMH HEI0padOTKaMu B
HE CHHXKAIOT B II€JIOM BBICOKYIO OLEHKY BBIIIOJIHEHHOH pabOTHI, €e HAy4YHYIO H NPaKTHYECKYIO
3HAYUMOCTB. 3alUIAEMBbIE ITOJIOKEHHUS B JOCTATOYHON Mepe 000CHOBAHEI.

H.A.HexpacoBoii BnepBele JaHa KOMIUIEKCHas IeoJioro-nerporpadudeckas, MHHEPAIOrO-
reOXMMHYECKass M H30TOIHO-TEOXPOHOJOTHYECKAass  XapaKTepucTHKa  [laHMMOUHCKOro
MECTOPOXKIEHHS, OCHOBaHHAs HA pe3yJbTaTax aHaIH3a METaMOP(HUUECKHX ITOPOJ, METACOMATHUTOB
U DyA COBPEMEHHBIMH METOJAaMHM HCCIECJOBaHHs MHUHEpPAJBHOrO BemlecTBa. [lonydeHbl
IIPOMHTEPIPETHPOBAHBl HOBBIE JAHHBIE II0 XMMHYECKOMY M MHKPOJIJIEMEHTHOMY COCTaBy
METaCOMAaTHYECKUX, JKHIBHBIX M DPyOHBIX MHHepanoB. Bmepsreie ompepenensl PTX-mapamerpsl

pynooOpa3yromux ¢IOHI0B.
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Hayunas u npakmuueckasn yennocms ouccepmayuy 3aKII049aeTCsl BO BBEICHHH B HAYUHBIN U
nHopManuoHHbI  oOopor  OonpImIOro  MaccuBa  IIEJICHANPaBIEHHO  COOpaHHBIX |
CHUCTEMAaTHU3UPOBAHHBIX MHHEPAJIOTr0-reOXUMHYECKHUX, re0XPOHOJIOTUYECKUX, U30TOIHO-
FEOXMMHUYECKHX M TepMOOapOreOXUMHMUYECKHX JAHHBIX, UMEIOIMX MOA co0O0i KaueCTBEHHYIO
re0JIOro-CTPYKTyPHYIO OCHOBY M XapaKTE€pHU3YIOUIMX CIa00M3y4YEHHBIA 30JI0TOPYAHBIA OOBEKT
LEHTPIbHOH 4yacTH EHHCEHCKOH 300TOHOCHOH MpOBHHIMH. DTa WHbOpMAIUs HMEET GOJIBIIOE
3Ha4eHHE JUId  JalbHEHIed pa3paboTKd Mozenei  pynooOpasyromuxX — MpOIEccOB U
COBEPIIECHCTBOBAHUS KPUTEPHEB IIPOTHO3a M IIOMCKOB 30JIOTOPYAHBIX MECTOPOXKICHHI B
YTIEPOAUCTO-TEPPUTE€HHBIX TOJIIAX.

Pesynmpratel  muccepranmMonHoro  uccrnemoBanus — H.A.HekpacoBoit  pexomenmyercs
UCIIOJIB30BATh JJIsl YTOYHEHHUS IIPOTHO3HO-IIOMCKOBBIX MOJENIEH NpU IJIAaHUPOBAaHUHU U MPOBEICHUH
Ha TeppuTOpHH EHHCEHCKOro Kpsbka reojoro-oMcKOBBIX paboT 3a cuer cpenctB demepaibHOro
Oromxera. Henpononp3oBarensiM 1enecoo0pa3HO y4ecTh MaTepHalibl AUCCEPTAlHH IIPH OLIEHKE
r1yOOKHX rOpU30HTOB U (prraHroB [[aHUMOMHCKOTO PYHOTO IOJIS.

Marepnaisl quccepTaluy JOCTATOYHO ITOJTHO U3JIOKEHBI B HAYYHBIX MMyOJIMKALHUAX, B YHUCIIE
KOTOPBIX 5 cTaTedl B PELEH3UPYEMBIX XypHalax u3 nepeuds BAK, pesyneraTsl uccienoBaHUi
JIOJIOKEHBI HA HECKOJIBKUX BCEPOCCUMCKUX U MEXAYHAPOIHBIX KOHPEPEHIUX.

ABTopedepat oTpajkaeT OCHOBHOE COJIEpPXKaHHEe M BBIBOJBI JUCCEPTAIHH.

Hucceprannonnas  pab6ora  H.A.HekpacoBoif  sBnsieTcs  3aBEpUIEHHONW  HAy4HO-
KBaIH(HKAIMOHHOH paboTOH, B KOTOpOH aBTOp IMOKa3ajl CBOM BBICOKHH IPO(ECCHOHANBHBIH
YPOBEHb KaK CHENMAIMCT B 00NacTM mneTporpaduyuecKux, MHHEPaIOro-reOXUMHYECKUX H
TEpMOOapOreOXMMHUYECKUX UCCIIEIOBAHUN Py THBIX MECTOPOXKICHHIA.

B muccepranum pemena 3anada BBIABICHHS 3aKOHOMEPHOCTEH CTPOEHHSI MAOM3YYEHHOIO
30JI0TOPYAHOro MecTopoxaeHus [TanuMOa 1 HaydHOro 060CHOBAHUS YCIOBHIA €ro (OPMHPOBAHUS.
Hcnons3oBanue 3TOH pa3pabOTKM B NpAKTHKE IIPOTHO3HO-NIOMCKOBBIX paboT OyaeT HMETh
CYIIECTBCHHOE 3HAYCHHE Ul PaCIIMPEHHs MHUHEPAIbHO-CBIPhEBOM 0a3bl 30J0Ta Halledl CTpaHbl.
[lonyyeHnsle HaydHble pe3yJbTaThl HMEIOT OONbIIOE 3HAYeHHE JUIS pa3spaboTKM Mojeleit
3BOJIIOLUM PYN000pasyIOIUX CHUCTEM, CHOPMHPOBABIIMX PAa3HOTHIIHOE 30JI0TOE€ OPYIEHEHUE B

YTJIEPOJHMCTO-TEPPUTEHHBIX KOMILIEKcax EHUCEeMCKOro KpsoKa.

Jluccepranus COOTBETCTBYET KPHTEPHSM, YCTaHOBIEHHBIM M. 9 «IlojokeHHs o mopske
NPUCYXIEHHS YYEHBIX CTeneHer» (moctaHoBieHue IlpaBurensctBa Poccuiickoit @emepanuu ot
24.09.2013 r. Ne842) nmns yueHol cTemeHM KaHaunarta Hayk, a eé aBrop Hekpacosa Hatanes
AnexcaHIpoBHAa 3aCIyXKHMBaeT MPHCYXIEHHS €d YyJYeHOW CTelNeHH KaHIuJaTa TeoJIoro-
MHHEPAIOTMYECKUX HayK 10 cnennansHocTd 25.00.11 — ['eonorus, moMCKH M pa3BenKa TBEPIBIX

IIOJIE3HBIX HCKOMMACMBbIX, MUHCPArCHHUS.
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Ot3eiB Ha nucceprauuio H.A.HexpacoBoit obcyxnen Ha 3acemanuu HMC otnena
MHHepaoruy ¥ uzotonHoi reoxumun OI'BY « L {THUI' Py, npotokon Ne 19/2 ot 21.10.2019 1., n

IIPUHAT B KQUECTBE O(bHHI/IaJILHOFO OT3bIBA Be,uymeﬁ OpraHu3anuu.

3aBeayIOIUHA OTEIOM MUHEPAIOTUH

¥ U30TOITHOU reOXUMHUH /7

OI'BY « UIHUI'PH1y, kanaupar FGOJI.-M ug s G///"‘? C.C./IBypeueHckas
' (Csernana CrenaHoBHa JIBypedeHcKast)
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