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Or3bIB BefyIeit opranusanuy o aucceprauuu Kosnosa Eprenns Huxonaepu4a «I'eoxumus peHHTOB 1
aCCOLMHUPYIONMX C HUMH IIOPOJl KOHTAKTOBOTO OPeoJIa IeI0YHO-YIbTPAOCHOBHOr0 MacckBa O3epHad
Bapaxka (Kosbckuii OJIyOCTPOB)» Ha COUCKAHHE YYEHOH CTENIEHH KaHauIaTa reojoro-
MHHEPAJIOTHYECKHX HayK 10 crienuanbHOCTH 25.00.09 — reoXumus, F’eOXUMHIECKHE METO/IbI IOMCKOB
TI0JIE3HBIX MCKOMAaeMbIX

Juccepranus oOmuM 06beMoM 278 CTpaHHIBI COCTOMT M3 BBEICHMSA, INECTH IJaB H
sakioderns. CIIECOK JHUTEpaTyphl BKII0YaeT 316 paboT, onmyGIMKOBAHHBIX HA aHITIMHCKOM, PyCCKOM H
HEMEIIKOM SI3BIKaX.

I1{enoYHbIe TOPOMBI U CaraeMble MMH MAacCHBBI B TEYEHHE MHOTHX JIET NPHKOBBIBAIOT K ceOe
NPUCTANGHOE BHUMAHHE TeOJOroB, IETPOJIOroB, MHHEPATOTOB Kak IOTOMY, 4TO OHH SBJISIOTCH
YHHKATbHBIMHM BMECTIJIHIIAMH ONE3HBIX KOMIIOHEHTOB, TaK M OJ1arofaps TOMy, YTO OHH HECYT B cebe
HHMOPMALHIO O Mpolieccax B MyOMHaX Hamed miaHeTsl. [Tonasnsomee GONBIIMHCTBO MCCICIOBAHHH
EJOYHBIX KOMILIEKCOB HAMpaBIeHO Ha M3YYeHHE MarMaTH4ecKoro Ipolecca, Toraa Kak
MeTacoMaTHIeCKHe NPOLIECCH], CBA3aHHBIE ¢ MX (OPMHUpOBaHHEM, H3ydeHHI ropasno crnabee. PaGotel,
IIOCBAIIEHHBIE (PEHMTaM, BHIXOJMWIN B KOHIIE IPOLLIOTrO BEKa, TOrAa Kak B IOC/IEJHHE rOJbl H3y4EHHE
()EHUTOB CTATO TOPa3l0 MEHEe MHTEHCHBHBIM, @ (JOKYC H3YUEHHs CYIIECTBEHHO CMECTHIICS B 0071acTh
munepanoruu. Ilostomy muccepranus E.H. Kosnosa sBisiercss OMHONH U3 NEPBBIX paboT, B KOTOpOH
reOXUMHSL M IETPOJIOTHS (EHHTOB PAcCMOTpeHa Ha COBDEMEHHOM YpOBHE, 4YTO, 0e3yCiOBHO,
ompenenseT e€ akTyaJlbHOCTb.

B ImcceprannoHHOM paGoTe AETANIBHO H3yYeHbl 00pasibl METacOMaTHYeCKH H3MEHEHHBIX
rHeficoB U3 obpamienus Maccua OsepHas Bapaka, omHcaH MX XMMHYECKHMH, MUHEPAIOrHYCCKHH H
M30TONMHBIA COCTaB, B3aMMOOTHOIIEGHHMS M THMIIOXMMH3M ClaraloluX H3 MHUHepaioB. HccrenoBaHus
TIPOBEJIEHB! Ha BHICOKOM HAyYHOM YPOBHE C MPMMEHEHHEM KOMIUIEKCA COBPEMEHHBIX aHAIMTHYECKHX
MeTomoB. CpaBHHTENHHO HEGONBIION O0OBEM HCCIENOBAHHBIX TPO0 X TONYYCHHBIX aHAIM30B
KOMIIGHCHpPYETCS KadeCTBOM MpoGo0T6Opa M TIIATENBHOCTHIO OOpabOTKH MOIYYEHHBIX JaHHBIX,
II03TOMY B JaHHOM Cly4ae SIBIISICTCS CKOpee IOJIOXKHTENbHOH XapaKTepUCTHKON PaboThl, MOCKONIBKY
OHa, TIPeXJIe BCEro, II0Ka3bIBAET BBICOKYIO KBAIM(UKALUIO JUCCEPTAHTA.

Ha mpumepe MaccuBa OsepHas Bapaka AucCepTaHTOM BIIEpBBIC HAa COBPEMEHHOM YPOBHE
PacCMOTPEHbI XapaKTEPUCTHKH KOHTAKTOBO-METACOMATHYECKUX IMPOLECCOB, CBA3AHHBIX C MacCHMBaMH
IIENOYHO-yIbTPAOCHOBHOW  (OpMaluM,  YCTAaHOBJIEHO, YTO  KOHTaKTOBO-METAaCOMATHYECKOC
BO3JCHCTBHE, BHI3BAHHOE BHEAPEHHEM IIETOYHO-YJIbTPAOCHOBHBIX MarM, HE CONPOBOXIAIOCH
3HAUMMBIM OPMBHOCOM B 0OpaMILIONIHE MOPOABI GOJBIINHCTBA PEAKHX M PEAKO3EMETbHBIX JIEMEHTOB.

BrepBrle MpoBeNeH JAeTAIbHBIA (AKTOpHBIH ¥ NIMCKPUMUHALMOHHBIM aHAIW3 IOPOJ
KOHTAKTOBOM 30HBI IIEJIOYHO-YJIBTPAOCHOBHBIX MAacCCHBOB, JlaHa T€OXHMHYECKas HHTEPIpETalys
MaTeMaTHYeCKH-BhIBICHHBIX 3aKoHOMepHOCTel. K HameMy coxalleHHIo, 3Ta 4acTh paboThI He BOIILUIA B
aBTOpedepar, a OHa IPEACTABIAET GOBINON HayIHO-METOQUIECKUI HHTEPEC.



Brepsrie moka3aH MeXxaHW3M OOpa3oBaHHs AIbBHKHUTOB 3a CYET MarMaTHYECKOro 3aMeINeHHs
KapOOHATHTOBHIM PACILIABOM AIIOMOCHIMKATHBIX IIOPOJ Ha TEPMALHOM ITHKE KapOOHATUTOTEHE3a, UTO
SIBJIAETCS CYLIECTBEHHBIM BKJIAJIOM B IIOHHUMAaHHE I'€HE3UCa 3TOr0 IMPOMBIILJIEHHO 3HAYUMOT0 U IIHPOKO
PacIpOCTPaHEHHOT'O TUIIA IIOPOJ.

ABTOpOM BBISIBJIEHA POJIb IIOCTMAarMaTHYECKHX METacOMAaTHYECKHUX IPOIECCOB (AIbOUTH3ALMS,
obpasoBanue (peppokapGoHATHTOB) B 3(PGEKTHBHOM pa3[ENCHHH IE€OXUMHUYECKHX Map IJIEMEHTOB:
HMOOHWS M TaHTaJia, IUPKOHUS U radHus, Moka3aHa nuddepeHnuanbHas MOABUKHOCTE B 9THX YCIOBHSX
peIKO3EeMENIPHBIX JIEMEHTOB HTTPUEBOM M LIEPHEBOM IPYIIN, YTO MOXKET UMETh MPSIMOE NMPaKTHYECKOe
3HauYeHHe IpPH NETATbHOM OLEHKE (PEHUTOBBIX OPEOJIOB HA PENKO3EMEIBHOE H PEIKOMETATBHOEe
opyneHenue. [IpakTHyeckoe 3HAYEHHE MMEET M TOT BBIBOJ, 4TO ()IOromMTH3alMs, HAJIOXCHHAs Ha
NOTEHIMAIBHO allaTHTOHOCHEIE TBEHTO3UTHI, BEJET K CHI)KEHHUIO B IOCIEIHUX COJIEPKAHUSA IATHOKHUCH
docdopa.

Ba)XHBIM I1OJIOKHUTEILHEIM MOMEHTOM PabOTBHI SBISETCS aHATIM3 MPOOJIEMBI IIEpECUETa aHAIU30B
BXHEHUINMX MOPOZ0OOpasyIOIMX MHUHEPATIOB Ha GOPMYIbl M HA MHUHAJIBI, YTO B NPHHIHUINE JODKHO
OBITH IPEIMETOM OTHENBHOM NUCKYCCHH, IIOCKOJNBKY B OONBIIMHCTBE CIy4aeB C MOMEHTa BBIXOZA
kaurd A.I'. Bynaxa mcciemoBarend HCIONB3YIOT NMPEIOKEHHBIE UM METOMbI, TOra KaK HAaKOIUICHHE
HOBBIX JAaHHBIX O CTPYKTYpe, THIIOXMMH3ME M IpefielaX CMECHMOCTH B MHHEpAlbHBIX CHCTEMaX, a
TaKXK€ MEepPexXoi K HOBBIM METOJaM aHalIu3a COCTaBa MHHEPAIOB JIENAIOT aKTyalbHBIM IOSBIICHHE
HOBOro cmpaBoyHuka. M mpucytctByromee B muccepramuu E.H. Kosnosa obcyxnenHne mpoGieMsl
TIepecyeTa, i HAHECEHHs COCTaBOB He(eNHHa 3acily)XKMBaeT BKIIOYEHHs B Hero. To ke camoe MOXKHO
CKa3aTh M OTCYTCTBHS B COCTaBe IIMPOKCEHOB BaKaHCHOHHBIX WICHOB (MOJIEKYJBI OCKOJNA), U O
JI0Ka3aTeJIbCTBE MPUCYTCTBHS YaCTH KaJbL¥s B MO3MIMH M2, 4TO MOXXHO pacCMaTpuBaTh Ka TBEPIBIE
PacTBOpEl MEXIYy KJIMHOINMPOKCEHOM H BOJUIACTOHMTOM. BRI3BIBa€T HHTEpEC Takke BBIBOL O
BXOIEHHMH THTaHa B GHOTHT 10 paHee He H3BeCTHOM cxeme m3omopdusma 2VIR* & VITi* + V10, uro,
BIIpOYEM, TpeOYeT JOMOTHUTENFHOT0 0O0CHOBAHHS U MOATBEPKICHHS HAIHYAS B TPHOKTA3APUIECKOM
CJI0€ TaKOro KOJIMYECTBA BAKAHCHH HE3aBHCUMBIMHM METOJAMHU B JAHHOM KOHKPETHOM ClTydae.

B guccepranMM OYeHb HHTEPECEH pa3fiel, MOCBAINCHHBIA pe3yibTaTaM H30TOMHOIO
UCCIIEN0BAHUS METACOMATHUTOB U MIOCTPOECHHIO MOJENH (HUKCALUH KOMIOHEHTOB. OH J0BOJIBHO CKYIHO
OTpaXkeH B aBTOpedepare U B SBHOM BHIE HE OTPaXEH B 3AIIUINAEMBIX IMOJIOXKEHHUSX, XOTS BHIBOABI 110
3TOMY pa3zeiy BIIOJIHE AOCTOHHBI 3TOTO.

OTaenbHO ClieyeT OTMETHTD IIPEKPAaCHO BBIMOTHEHHBIH MOAPOOHKIN aBTOPCKHH 0030p HCTOPHH
u3ydeHHs GEHUTOB, HA HALI B3I JOCTOMHBIN OTAEIbHOM MyOIHKaliu.

PaGora HammcaHa XOpOIIMM $3BIKOM, OTJIMYHO HIUIIOCTPHPOBAHA, HMEIOTCSA HaJUIeKallue
CCHUIKHM Ha paboTsl mpeauiecTBeHHUKOB. OOImas CTpyKTypa paGoThHl JIOTHYHA, 3Ty paboTy NPHUSTHO U
MHTEpecHO yuTaTh. OOINee BIEYaTICHHE — NMO3HTHBHOE, XOTS MMEETCS DSl 3aMEYaHUi, U3JI0KEHHBIX
Jajiee mo X0ay 00Cy K IeHHS 3alUIIAEMbIX TIOJOXECHHH.

Ileppoe 3ammimaemoe monoxeHue «[Iopodst Konmaxkmoeozo opeona umnmpysuu O3epHas
Bapaka, a makaice Opy2ux uien04Ho-y1bmpaocHosHvlx maccueos Konvckoii nposunyuu nodsepznucey
nOUMEMAcOMamu4ecKoli  nepepabomke 6 Xo0e mpex NOCNE006AME/IbHbIX  HPOUECCO8:
ernumuzayuu’  poudonumosozo 3mana, Mmemacomamo3a KapboHamumoeozo 3mana U
nocmmazMamu4eckux npeobpa3oéaHull, C6A3aAHHbIX ¢ Kapbonamumozene3om. Hecmompa na
He3HauumenbHoe PACHPOCMPAHEHUe 6 pAde MACCU608  KApOOHAMUMO8, Memacomamos
Kap6oHamMumo6ozo0 3mana uzpan onpedeAlouyl0 ponb 6 HNPUKOHMAKMOBbIX U3MEHEHUAX
Ookembpuiickux nopoo ¢yndamenma» O0GOCHOBAaHO OONBIIMM OOBEMOM BBINOJHEHHBIX IOJHbIX
XMMHYECKMX M MHKDPO30HIOBBIX AHAIM30B MHHEPAIOB, XMMHYECKMX, MHHEPAIbHBIX M H30TOIHBIX
COCTaBOB NOPOJ H BHIABJIEHHEM TUIIOXUMH3Ma CKBO3HBIX MHHEpAIOB (IIHPOKCeHa, aM(puboIia, MoeBbIX
InaToB, HedelWHa, anaTuTa, THTAHWTA, KaJIbIUTAa), ONHCAHHEM B3aHMOOTHOLICHHWM MHHEpAJOB C
HCIIOIB30BAHUEM OINTHYECKOM M JJIEKTPOHHON MHKPOCKONHH, JJIEKTPOHHO-30HIOBOrO MHKPOAHAIH3a.
OTO MO3BOJIMIO BBIABHTH CJEIbl HAIOXXEHHBIX METaCOMaTHYECKHX IIPOIECCOB, B TOM YHCIE B TeX



Cllydasx, KOrja OHH COBMEIIEHBI B Ipelenax OJHOro obpasia, CBA3aTh 3TH IPOLECCHI CO CTalUsAMHU
MarmaTtu3Ma B MaccuBe O3epHas Bapaka. ABTOpOM pa3iIM4arOTCs 3Tallbl METaCOMAaTro03a, OTBEYalOIIHe
BHEJIPEHHUIO YJIBTPAOCHOBHOT'O, ()OZOIMTOBOTO M KapOOHATUTOBOIO PACILIaBOB M IIOCTMarMaTHYeCKOiM
CTaJIuu.

Bonbloe 3HavyeHHe MMeeT MPOBENCHHOE B paboTe CTaTHCTUYECKOE HCCIICAOBAHHUE I'€OXHMHUH
PasHbIX TPYII MOPOJ CTATHCTHYECKUMH METOaMH, B TOM YHCIe (PaKTOPHOTO M JHCKPHMHHALMOHHOIO
aHAJIN34a, TI03BOJIMBIIEE BRIIEIUTH TPU (pakTopa (B MaTEMAaTHYECKOM CMBICTIE), OTBETCTBEHHBIE 3a 90.7%
obImIell IUCIEpCHH XHMHYECKOro cocraBa mopoi. OIMH M3 HHX HHTEPIPETHpPOBaH Kak (akTop
MEeTacoMaTo3a KapOOHATHTOBOTO 3Tala, BTOPOH — KakK pe3ysbTaT HAJOXKEHHBIX MOCTKapOOHATHTOBBIX
W3MEHEHUH TBEHTO3MTOB, a TpeTHii— Kak (akTop Meracomaro3a (OHAOIMTOBOIO ITama. JTa
HHTEpecHelmas dYacTh paboThl, K COXalIeHHIO, He Bomula B aBTopedepar. DakTOpHBIH H
JMCKPMMHMHAIIMOHHBIA aHAIW3 IPOBENEH aBTOPOM B YPaBHEHMAX IIEPBOrO IOPSIKA OTHOCHTEIHLHO
COJIEpXKaHMM IETPOreHHbIX OKCHOB, NO3TOMY IHUCKPHMHHALMOHHBIE (YHKIMH JIETKO MOTYT OBITH
BBHIDOKEHBl BHAE JIMHEWHbIX (yHKIUH coxepxkaHuii OkcHOOB. OTCYTCTBME 3TOrO  SBIAETCH
HEZI0CTaTOKOM paboTHI, IOCKOJIBKY 6€3 3TOro HEBO3MOXKHO IPAKTHYECKOE NMPHUIIOKEHHE IIOTyYEHHOTO
pesynsrara. K HemocTaTkaM cieqyeT OTHECTH TakKe OTCYTCTBHE B TEKCTE NUCCEPTAlMU COIIOCTABICHHUA
TOJIyYEHHBIX (PAKTOPOB C pe3ybTaTaMy pacyeTa IPUBHOCA-BBIHOCA KOMIIOHEHTOB. B To e Bpems, Ha
Pe3yJIBTaThl 3TOTO COIIOCTABICHHUS CONIOCTABIICHHS aBTOP CCHLIACTCS.

Bropoe 3amumaemoe nonoxeHue «Ha écex smanax (popmuposanua KOHMAKMOBbIX 0PeoN0s
U{EeNI0YHO-YIbMPAOCHOBHBIX KOMNJIEKCO8 KOHUEHMPUPOGAHUE 6 MEMACOMAMUMAX PEOKO3EMeNbHbIX
I1emenmos, gpochpopa u, 6 MeHvuLell cmenenu, 6bICOKO3APAOHBIX INEMEHMOE NPOUCXOOUNO NPpU UX
CO0CANCOCHUU C KAbYUeM, Hcele30M U mazHuem 6 30Hax 6azuguxayuu. Haubonee unmencugnoe
HaKonJieHue 3Mux 31eMEeHMO8 OCYU(eCMEBIANOCy HA KapOOHaAmMumoeom 3mane CMAHOBIEHUA
KOMNeKco8» OKa3aHO JIETANTHHBIM PaCCMOTPEHHEM T€OXHMHUHU PEIKHX M PEAKO3EMENBHBIX JIEMEHTOB
B METAaCOMAaTHYECKHX MOpPOJaX, B TOM YHCIIe MOCTpOeHHEeM OaaHca NPHUBHOCA-BBIHOCA KOMIIOHEHTOB.
CaM TepMHH «COOCXIEHHE» IPUMEHEH BeCbMa HECTPOro (M3HAYalbHO 3TOT TEPMHH 00O3HAYaeT
3aXBaT M OCAKICHHE MHKPOJJEMEHTa B (opMe CTPYKTYpHOH HIIM aAcOpOMpOBaHHOM IPHMECH B
TBEPIO# (pase MaKpodJIEeMEHTa, a He INPOCTO OJHOBPEMEHHOCTb OCAXIEHHSA), HO 3TO HE MEHSET
3HAYAMOCTH MOJTYYEHHBIX pe3yJIbTaTOB.

Ha ocHoBanmuu 3TOro OajaHca QUCCEPTaHTOM ObLIa MPOCTPOEHa MOJENb (HOPMHUPOBAHHS 30H
METAaCOMaTHTOB BOKPYI MacCHBa, W OIIEHKM BBHIHOCA KOMIIOHEHTOB H3 MarmMbl, IIOKa3aBIIHE, B
YaCTHOCTH, YTO M3 MCXOIHOM IIEJOYHO-YJIBTPAOCHOBHOM MarMbl «Obu10 BeIHECEHO 29% Na20 u 15%
K20, (mis mnpouyMx METPOT€HHBIX OJJIEMEHTOB MOTepH He mpeBplmaroT 1-2%)». Yucnennoe
MOJIEJITUPOBAaHHE TAKOTO poja U1 BOCCTAHOBJICHHS HCXOJHOTO COCTaBa Marmbl SBIISIETCS HOBBIM
HAay4YHBIM pe3yJIbTATOM, M 3HAUYEHHE ITOr0 pe3yjbTaTa CIOXKHO IEPEOLIEHHTh, IMOCKOJBKY IO 3THM
nudpam JIETKO pacCYUTaTh, YTO I MAarMbl IO MOTEPH METACOMATH3HpPYIOIEro ¢uronaa KodGpuuueHT
armauTHOCTH cocTaBisil 1.19 (IOYTH CTONBKO XK€, CKOJIBKO A foBUTa KOBOOpckoro maccusa), a Ajs
IPOJIYKTa €r0 KPUCTAUIN3ALUH, IToTepsABIIero Gpmoua, Ko3hdHUIMeHT arnanTHOCTH cocTasiset 0.88.

Ocaxnenne penkux (HFSE u REE) anemenToB B 30HaX 6azu¢uKaluy IpOJEMOHCTPUPOBAHO
IuarpaMMaMH HM3MEHEHHS MacC KOMIIOHEHTOB MJIsI MOJENBHBIX peakiuii oOpa3oBaHMs IOpPOA H3
nporoyuroB. K coXaleHWio, M3 IBEHAQUATH pACCMOTPEHHBIX peakuui (map 1opoa) 3To
[POJEMOHCTPHPOBAHO TOJBKO IJISI CEMH, U HE PaCCMOTPEHO HHU JJIS Naphl TBEMTO3MT-AIbBUKHT, HH B
CKBO3HOM mponecce ()EeHUT-TBEHTO3UT-aIbBUKUT, 4TO Jajo Obl BO3MOXHOCTH HAIJIAHO CPaBHHUThH
pe3yJbTaThl GaTaHCOBBIX PaCYETOB C MOJIETBFHBIMH OCTPOSHUSIMH 110 H3oTonHH St 1 Nd.

K HenmocraTkam 3TOM 4acTH CJI€AyeT OTHECTH SIBHO 3aBBIIIEHHYIO TOYHOCTH (P B ypaBHEHHAX
Gananca (IBa, a TO M TPH 3HaKa mocye 3amsAToif). M3 3TOro JIOrMYHO BBITEKAET BOIIPOC/3aMEYaHHE O
BeJIMYMHE TOrpemHoctd npu pacdere AM/M® m AMi/M{’, KOoTOpble HCTOMB3YFOTCS ABTOPOM s
PaHXXMPOBAHHUs 3JIEMEHTOB IO CTENEHH IPUBHOCA/BBIHOCA M OIEHKE MX HOABMXKHOCTH. Kpome Toro,
XOTeJI0Ch OBl OOpaTHTh BHUMaHHE aBTOPA, YTO TAKOH MapaMeTp OKa3bIBACTCS HU3JMIIHE YyBCTBHUTEIEH K

IIPUBHOCY KOMIIOHEHTOB, KOTOPBIX H3HA4YaJIbHO B IIOpPOAC OBLTO MajIO, ITIOCKOJIBKY YBS3BIBACT
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AKTHBHOCTh MHUTPALlU¥ KOMIIOHEHTOB C UX Ha4YaJbHBIM COAEPXKAaHHUEM B IIOPOJE, OT KOTOPOro NMPHUBHOC,
COOCTBEHHO, U HE 3aBUCHT.

B TekcTe muccepTaluy 3HAYUTENbHBIH 00beM 3aHUMAET 00CYXKICHUE OCOOEHHOCTEH MOBENECHHS
reoXMMHYeCKH cxonHeix oanemeHToB, BeiBieHHe “CHARAC u “He-CHARAC”  ycnosuii
nuddepeHnnanuy ¢ironna ¥ ciellaH 000CHOBAHHBIM BBIBOJ O CHEHH(DHUIECKOM PEXHMME Pa3feIeHHs
TEOXMMHYECKHM CXOIHBIX JJIEMEHTOB, MPH MeTacoMaTro3e (OHIOIMTOBOrO 3Tama. ITOT BHIBOA MOXET
HMETh, B TOM YHCJIE, U IpaKkTH4decKoe 3HaueHHe. OIHAKO B Ka4eCTBE MEXaHH3Ma, OTBETCTBEHHOIO 3a
3TO pasjieieHHe, aBTOp MpeIIoaraeT MepeHoC MOABIKHBIX PEIKHX JJIEMEHTOB B BHAE (TOPHIHBIX,
docharHbIX M KapOOHATHBIX KOMIUIEKCOB, HE IPUBOAA IPH 3TOM 0030pa JaHHBIX, KOTOphIE ObI
CBHJETENBCTBOBAIM O TOM, YTO KOHCTAHTHl YCTOWYMBOCTH 3THX KOMIUIEKCOB JEHCTBHUTEIBHO
CYIIECTBEHHO OTIMYAIOTCH.

Tperpe 3ammimmaemoe mnonoxenue «/Ipu 6HeOpeHuU U(ENOUHO-YIbMPAOCHOGHBIX MAZM 6
OoKemOpuiickue nopoobl (yHOGMeHmMa UHDBEUUPOBAICA 3HAYUMENbHbIE 00veM  hrrouda,
omHocumensvHo 6edHo20 InemeHmamu-npumecamu. Om aznaumoevlx mazm OMOENANOCH
CYW{eCMEEHHO MEHblUlee KONU4ecmeo (Ymopudnozo @rwouoa, 3¢pekmusno 3Kkcmpazuposasuiezo
6bICOKO3apAOHble U DPeOKo3eMeNlbHble 3NIeMeHmbl U3 pacniaéa u 000zamueuiezo yYKA3AHHbIMU
KOMNnOHeHmamu nopoost 00pamieHus»

DTO MOJOXEHHE OCHOBBIBAETCS HAa HCCIIEIOBaHUH (EeHUTOBOro obpamiieHus Maioro
KoBnopckoro maccuBa 1o METOIHMKE, aHAJIOTHYHOM MCIOJIB30BAaHHOW NPH H3YyYCHHH METaCOMaTHTOB
OsepHoii Bapaku. I'eonornueckoe uccieqoBaHUE 30HBI (PEHUTH3ALMM armauToBOro Maccusa Mabiit
KoBI0p 103BOJIMIIO HA €ro MpUMeEpe MPOJIEMOHCTPUPOBATh U3BECTHBIA Ha IPUMEPE APYTUX arlmauTOBBIX
MaccHBOB (PaKT KpaiiHe OrpaHMYEHHOTO IIPOSIBIIEHHS METAaCOMaTHYECKHMX IIPOIECCOB B CBSA3H C
armanToBeMH paciuiaBamu (Korapko, 1977).

MonensHble pacueThl (EHUTH3ALMHU B Py THEHC- (I)CHI/ITPBI/IpOBaHHBII/I rHelic-peHuT nokasanm,
9TO Ha IEpBOM CTaguu mpouecc ObUTM aHamormdyeH nponeccy (enutmsamuu B O3epHoii Bapake,
IpeCTaBIsis Co00M IEeT0YHOM METacoMaTo3 C NPEBAMPYIOIMM BEIHOCOM KOMIIOHEHTOB, TOrJa Kak Ha
BTOPO#A CTAIMH MPOUCXOIUT Oa3uuKaIMs, IPH KOTOPOH B MOPOAY NPUBHOCHIIUCH KAJIUH U KIbLHi, a
HAaTpUil — HANpOTHB — BBIHOCHICA. B 3TOM Ipolecce aKTHBHO INPUBHOCHIIMCH PENKO3EMENbHbIE
snemMeHTsl ¥ HFSE. AKTHUBHBIM TNPHBHOC pEOKMX M PEIKO3EMENbHBIX JJIEMEHTOB B (DEHMTHI,
OKDYXKAIOI[HE arfnauTOBBIE MAacCHBBI, HEONHOKPAaTHO OIMCAaH, OJHAKO B JaHHOH paboTe BIEpBBIE
[I0Ka3aHO, YTO CTENEHb IIPUBHOCA 3THX O3JIEMEHTOB B (EHUTHl OKa3bIBa€TCs HE CBsi3aHa C HX
ColepXXaHWEM B Marme, IIOPOAMBINEH mpouecc (EHHTH3aLUM, a KOHTPOIHPYETCS COACPKAHHEM BO
¢monne ¢ropa, OTBETCTBEHHOrO 3a CTENEHb JKCTPAKIMM pefKo3eMeNbHBIX d1eMeHToB M HFSE u3
Marmel.

K coXaleHHI0, NPUXOAUTCS KOHCTATHpOBaTh, 4TO 3asBieHHe 00 oOveMe ¢Quonga B 3TOM
3aIMIIaEMOM IIOJIOKEHHH HE [OKa3aHo, MOCKONbKy HHM mis OsepHoit Bapaku, HM a1a Maioro
KoBmopckoro MacciBa He MPUBENEHO JAaHHBIX, U3 KOTOPBIX MOXHO OBLIO OBl OLIEHHTH KOHIIEHTPAILHUIO
pacTBOpPOB /WK 00BeM BbIHECEHHOU Bobl. CaM 1o cebe 06beM METACOMAaTHTOB O KOJMYECTBE BOJEI,
cocTaBsIoNIed 6OJBLIYIO YacTh (rouaa, He TOBOPHUT. JIorHyHO OBbUTO GBI MPEAJTIOXKUTH PaCCMOTPETH
3Ty mpobiieMy IyTeM HCCIIENOBAHUS BKIIOYEHHH B MHHepagaX ()EHHTOBHIX OPEOJIOB MacCHBOB HIIH
IIyTEM COIOCTABIICHUS cojaepxaHHi (¢Topa, Xjopa M THAPOKCHAA B ONHOMMEHHBIX MHHEpajlax H3
COIMOCTaBUMBIX ITOPOJ KOHTAKTOBBIX OPEOJIOB Pa3HBIX MAaCCHBOB.

Ilpu 0O6CyXIeHHH OCOOEHHOCTEH paclpefeeHusl PEeIKO3EMENBHBIX JJIEMEHTOB B IOpOJax
Manoro Kosmopa auccepradT oTMeyaeT «u3nom» B Gd, kak OIMH M3 NPHU3HAKOB CHEHH(HYIECKOrO
pexuma nupdepeHIHany, HO, Cyasd [0 HAJIMYUIO 3TOr0 M3JI0OMa Ha CIEKTpE THelca Ha TOM XKe
PHCYHKE, 3Ta aHOMAJIUsS CKOpee CBsi3aHa ¢ 0COOEHHOCTSMH paboThl KOHKpeTHOro npubopa ICP-MS B
KOHKPETHYIO CMEHY.

B kayecTBe 3aMeuaHMii CleIyeT TakXe OTMETUTh HEYAayHOE MHCIIOJIb30BAHHE HEKOTOPBIX
TEPMHHOB. B 4acTHOCTH, B TpeTheM 3aLIMINAEMOM IIOJIOXKEHHH HCIIOJb3YETCS TEPMHUH «IPHMECHBIC

3JIECMEHTBD» B IIPHIIOKCHHH K pacTBOpaM. O‘ICBPII[HO, 3TO BO3HHKJIO KaK II€pPE€BOA AaHIJIOA3BIMHOI'O
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TepMMHa «trace elements», HO B PYCCKOM BapHaHTE 3TO Je€naeT dpasy Geccmbiciuueit. Jpyrum
IPAMEPOM HEYAagHOro MCIOJB30BAaHHS SBIACTCA TEPMHH «XamOKpHUCTALTY, MO-BUAMMOMY, B3ATBIH
aBTOpPOM Kak mepesoy TepmuHa «Chadokrystalley u3 cnoBaps C.A. Ulnunmne u E.®. Cunuupia (1962),
HO yXKe 3a6BITOr0 CaMUMH HOCHTENSIMH s3bIKa (32 M3 33 ONpOMIEHHBIX IEPMAHOABIMHBIX TEOJIOTOB
OTBETH/JIM, YTO HE 3HAIOT 3TOro ciosa). HeBepHO HCIONB3YeTCA TEPMHH H HFSE, nanpumep,
Geccmpicmuedt  sisiercss  (pasa  «Jlannble aHanm3sl TuTaHuTa Oenubl HFSE w  npumecHBIMH
sneMenTaMu B obmeM (B cymme — He Gomee 0.09 ap.fu.)» (c.114), MOCKONBKY THTaH SBISCTCA
KJIACCHYECKHUM IIPEICTABATENEM 3TON N€OXUMUYECKOH IPYIIIBI 3IEMEHTOB.

BbiCKa3aHHBIE 3aMeyYaHdsi HE YMAIAIOT JOCTOMHCTB IIPEJCTABICHHOH MHMCCEPTAlMOHHBIA
paborel. He OymeT NpeyMeHBIIEHHEM CKa3aTh, YTO HEKOTOPBIC M3 ITHX 3aMeYaHUN SBIIOTCS
MOXENAaHUSAMH K ClIeAyrolei pabore quccepTaHTa.

Ilo pe3y/nbTaTaM HCCIEJOBAHHs ONMyOIMKoBaHO 14 paboT, B TOM HYHCIE 3 cTaThHM B JXypHajlax,
BXozsaIuMX B criucok BAK.

Takum obpasom, mucceprauus Epremms Hukomaesuya Kosnosa sBiseTcs —Hay4dHoO-
KBaM(HUKAMOHHOH paGoTOH, B KOTOpO# pemeHa mMpobiema pacmu(poOBKH TOCIIEN0BATEIBHOCTH
06pa30BaHus TIOPO]] KOHTAKTOBBIX OPEOJIOB IIENOYHO-YIbTPAOCHOBHEIX MAaCCHBOB, OICHKH MapaMeTPOB
METacOMAaTHYECKOrO BO3ICHUCTBHS M ONpENeSeHUs IOBEIACHHS JJIEMCHTOB Ha KaXIOM ITale
peo6pa3oBaHKs MPUKOHTAKTOBBIX TOPOJ, MMEIOIIeH CYyIMECTBEHHOE 3HAYCHME UL ICOXMMHH H
TETPOJIOTHH MACCHBOB LLEIOYHO-YIBTPAOCHOBHOH (POpPMALMH, YTO COOTBETCTBYET TpeboBaHUAM II. 7
«TToNOXeHHs O TMOpSAKE NpPHCYKIEHHS YUCHBIX CTemeHel», yTBepxkeHHoro IlocTanosnenneM i
IpasurensctBa P@ ot 30.01.2002 r. Ne 74 (c M3MEHEHHMSMH, BHECCHHBIMH [TocTaHOBIEHUEM
IpaButenscta PO ot 20.06.2011 r. Ne 475), npenbsaBIseMbIM K UCCEPTALMAM HA COMCKAHMC y4eHOH
CTENeHH) KAHIH/IATa HAyK, a ee aBTOp 3aciy’)KHBAeT IIPUCYKIECHHI HCKOMOX yICHOH CTENCHH KaHmaTa
Te0JIOrO-MUHEPATOTHYECKHX HayK M0 crenuanbroctu 25.00.09 — FeOXHUMHS, TCOXHMMHYECKHE METOMBI
IIOUCKOB.

Om3wbie cocmasnen 3asedylowjeil nabopamopueii 2e0Xumuu U PYOOHOCHOCMU UENOYHOZO
Mazmamusma OOKMOPOM 2€0/1020-MUHEPAIOZUYECKUX HAYK, AKAOEMUKOM PAH JIL.H. Kozapxo u
CMapuwium Hay4HbM COMPYOHUKOM 1AGOPAMOPUY 2e0XUMUU U PYOOHOCHOCMU UeN0HHO20 MAZMAmUsmMa
KaHOUdamoM 2e0n020-Munepanozuyeckux Hayk B.A. 3aiiyesvim. [Juccepmayus u 0m3ei6 paccmMompeHbl
na sacedanuu zeoxumuueckoii cexyuu yuenozo Cosema DedepanvHo20  20Cy0apPCMEEHHO20
610001cemnozo yupesicoenus Hayku Opoena Jlenuna u Opoena Oxmsbpvckoti Pegonoyuu Huemumyma
seoxumuy u ananumuyeckoii xumuu um. B.H. Beprnaockozo Poccuiickoti akaoemuu nayk (TEOXH PAH)
06.12.2016 npomoxon Ne 7 u npunsim 6 kavecmee 0puyuanLHo20 oms3vlea gedywell Op2aHu3ayuu.
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