
OT3LIB 
Ha aBTopecpepaT KaH,ZJ,H,ZJ,aTCKOH JJ.HCceprniurn C.C. Bopo6eii «MeracoMaTWiecKHe accOI.(Hawm 

MJrnepanoB nopo,D, KpaTOHHOH JIHTOCcpepHOH MaHTHll Ha npHMepe KCeHOJillTOB rpy6oK Mnp H 

06mraceHHaJJ, RKyrIDI» 

MccJie)J.oBaHIDIM MaJITHiim,ix _KceHOJIHTOB H3 KHM6epJIHToB1>1x rpy6oK nocBHmeHo MHO)J(ecTBO pa6oT. 

Ha 3TOM cpoHe C.C. Bopo6eii Hanma HHTepecttyJO TeMY - myqeHHe MHOro3TanHhIX MeracoMant"'IecKHX 

rrpeo6pa3oBaHHit MaHTHfuihIX nopo.D. B npoQecce HX BbIBO.D.a Ha noBepXHOCTI> 3eMJIH, OT rny6HHHbIX .D.O 

6JIH3HOBepXHOCTHblX ycJIOBHH. IlpH 3TOM o6'beKTaMJf HCCJie.ll.OBaHHii 6bIJIJf KCeHOJIHTbl .ll.Byx KOHrpaCTHbIX 

no cocTaBy H ycJIOBIDIM o6pa3oBamur rpy6oK, - BbICOKOaJIMa30HOCHOH rpy6KH MHp H tteaJIMa30HOCHOH 

rpy6KH 06Ha)J(eHH8JJ. 3-ro o6ycJIOBHJIO npe.ll.CTaBHTeJibHOCTb ITTyqaeMoro MaTepHana. 

IlpH myqeHHH MHHepanorHH H nerporpacpHH KceHoJIHToB C.C. Bopo6eii noJiyqHJia HHTepecHb1e 

pe3yJlbTaThI no crpyicrypaM pacnana B noponoo6pa3YJOll(HX MHHepanax KceHoJIHToB: MHKpocpa3I>I pymna 

H HJibMeHHTa B rpanare; pymna, HJlbMeHHTa, OPTOnHpoKceHa, IIInHHeJIH,ZJ,a H anaTHTa B KJIHHonHpoKcette. 

Mx o6pa30BaHHe cnpase)J,JIHBO C8j13bIBaeTCSI c npO.ll.BIDKeHHeM KCeHOJIHTOB B COCTaBe KHM6epmtTOBOro 

MaTepuana K noBepXHOCTH. )J;HccepTaHTOM TaK)J(e HCCJie)J,OBaHbJ COCTaB H o6pa30BaHHe KeJI.HcpHTOBbIX 

KaHM Ha rpaHaTax, HaJJH'IHe KOTOpblX HMeeT oqeHb BIDKHOe 3HaqeHJfe npH DOHCKOBblX pa6oTax Ha aJJMa3bl. 

IlOKa3aHO, ~o COCTaB KeJIHcpHTOBblX KaHM Ha rpaHaTax nepH,D,OTHTOBOro, nHpOKCeHHTOBOro H 

3KJIOrHTOBOfO napareHe3HCOB pa3JlH"'IeH. 3'ra qaCTb pa60TbI BHOCRT cyineCTBeHHbm BKJia.ll. B R3)'1leHHe 

MaHTHHHOfO H KHM6epmnosoro MeTilCOMaT03a. 

C.C. Bopo6eii H3YqHJia pacnpeneneHHe P33 B rpaHaTax m pa3JI:tttIHl>IX accowmUHH, H Ha 3TOM 

OCHOBaHHH BbUIBHJia .ll.Ba reOXHMH1·IeCKHX THila BbICOKOTeMnepazypttoro MaHTHHHOfO MeracoMaT03a: 

Kap6oHaTHTOBbIH H CHJIHKaTHbIH, q-ro DO)J,TBep)J()J,aeT aKTHBHOe 803.ll.eHCTBHe H npocaqHBaHJfe 

qmIOH,ZJ,OB/pacnJiaBOB, e~e B rny6HHax MaHTHH. 3-ru BbIBO)J.bl IlOJIHOCTbJO cornacyioTCjl c o6ttapyiKeHHeM 

B IlOCJie.lJ.HHe fO.ll.hl Kap6ottaTOB, <t>oc<t>aTOB, H npyrux acCOUHJfPYJOll(HX c HJIMH MHHepaJIOB B KaqecTBe 

BKJIIOqeHHif B aJIMa3ax. 

Oco6etttto HHTepectto o6ttapYiKeHHe C.C. Bopo6eif pe.n:KHX K-Al-Ti <J>a3 B KceHOJlHTe rpauaT

rnrnrneneBoro nepuoJIHTa H3 KHM6epnHTOBOH rpy6KH 06moKeHHrut. Bnepsbie B BHJJ.e BKmoqeHHif B 

MarHe3HaJibHOM aJIIOMoxpoM.nre B3 3Toro KceHOJIHTa H,ZJ,eHTH<l>HUHPOBaJ:lbI pe.l{KHe <J>a3bI K-THTaHaToB -

HM3HTHTa, MantaCHTa H <J>a3bl, H30CrpyKTypHOH JIHH.!J.KBHCTHTy H3 rpynnbl MarHeTOilJIIOM6HTa. 3TH 

MHHepanbI o6pa3YJOT cpaCTaHHSI c MHHepanaMH KaK nepBHtIHOH (p)"fHJI-QJJIOfOnHT-.!J.OJIOMHTOBOH), TaK H 

BTOpH"'IHOH ( cepneHTHH-KaJibJ.UITOBOH) accoUHal.Ufii, q"fQ jlBJij[eTCjl pe3yJII>TaTOM 803.!J.eHCTBJfjl <J>moH,Ll;a, 

o6or~eHHoro Ti n K. 3-ro CBH.ll.eTeJlbCTByer o MeracoMaTo3e MaHTIDiHhIX nopon Ha pa3HbIX :nanax 

<J>opMHpOBaHIDI KHM6epJIHTOBbIX rpy6oK. )J;OCTH:lKeHHeM .ll.HCCePTaHTa CJie.!J.YeT CIJHTaTh pacmH<J>posKy Ha 

.ll.H<l>paKTOMeTpe KpHCTaJIJillqeCKOH crpyKTypbl Ml·tHepana, H30CTJ>YJCTYPHOro JlHH.ll.KBHCTHTy. 3TH 
MaTepHaJibl 6e3yCJIOBHO CJie.!J.YeT ony6mtKOBaTb. 

06ttapYiKeHne pe.ll.KHX K-THTaHaToB HHHUHHposano noc-ranosKy 3KcnepHMeHTOB no 

KpHCTaJIJIH3aD;U:H HM3HrHTa, MaTHaCHTa H xpOMHCTOfO npaif.!J.epHTa B CHCTeMe xpOMHT + HJII>MeHHT/pyrHJI 

c <J>moH)J.OM H 20-C02-K2C03 npH 5 ffia H 1200 °C C HCTIOJ1b30BaHHeM an:napaTypbI BbICOKOrO .ll.aBJieHHSI. 

B pe3yJibTaTe C.C. Bopo6eii Bnepsbie ynanoci, 3KcnepHMeHTaJibHO socnpoH3secrH npH ycJIOBJfjlX sepXHeH 

MaHTHH peaKUHH o6pa30BaHHSI c yqacTHeM KaJIHesoro BO.ll.HO-yrneKHCJIOfO cPJIIOH,ZJ,a .ll.Byx THTaHaTOB -

npaif.!J.epHTa u HM3HrHTa. obIJIO ycraHOBJietto, qTo 3a cra6HJihHOCTI> 3THX MHHepanos B MaHTHHHI>IX 

napareHe3HCax OTBeTCTBeHHbI He CTOJlbKO TeMnepazypa H ,Ll;aBJieHHe, CKOJibKO COCTaB cpe.!J.bJ, npe)J()J.e 

Bcero, KOHIJ,ettrpal.lIDI KaJIHjl. 

Ha octtoBaHHH nonyqettm1x ,D,aHHblX C.C. Bopo6eii paccqmana ouettKH rny6HH <J>opMHposattIDI 

nopO)J. Ha pa3HbIX 3Tanax OT sepXHeH MaHTHH .ll.0 nosepXHOCTH 3eMJIH H COCTaBHJia CXeMY P-T HCTOpHH 

MaHTIDfHblX KCeHOJlHTOB KaK B aJIMa30HOCHbIX, TaK H HeaJIMa30HOCHbIX KHM6epJIHTax. 3-rH MaTepHaJihI 

TaK:lKe CJie.ll.OBaJIO 6I>I ony6JIHKOBaTb. 



B csoeif pa6orn C.C. Bopo6eif HCIIOJTh30Ba.rra KOMITJieKc cospeMeHHJ>IX Mem.n:os aHaJIHTHqecKHX 

HCCJTC,Lt:OBaHHif: OOTHlfCCKyIO H CKaHHpyiouzyro 3JTCKTpOEIHYlO MHKpOCKOIIHIO, peIITrCHOCIICKTPaJibHb[tt 

MHKpoattrurna c 3JICKTPOHHbIM 30H.Lt:OM, ICP- MS c Jia3epttou a6m1uueif, KP- cneKTPOCKonmo. 

no TeMe .z:mccepTaUHH C.C. Bopo6ei:i ony6nHKoBana (B coaBTOpcTBe) ceMb crnreit B 

BbICOKOpeHTHHOBbIX pocCHHCKHX H 3apy6e)l(HblX )f()'pHaJiax; HMeIOTCH TalOKe HHTepecm1e 

)],ononHHTeJibHhle MaTepHaJJbl )].JIH ony6nHKOBaHID1. Otta npe)].cTaBJUUla pe3ynhTaTb1 pa6oT B ttecKOJibKHX 

poccHilcKHX u Me)l(,lzyHapOJlHbIX ttayirnb1x Kott$epeHUIDIX. TaKHM o6pa3oM, .llHCceprauIDI C.C. Bopo6eu 

npolIJJia xopomy10 anpo6aUHIO. 

ABrope$epaT ttarrncatt HCHO, xopoUIHM H3bIKOM, c qeTKHM H3JIO)l(eHHeM MarepnMa. 

CyM no asmpe$epazy, .Lt:HccepTaHT BbillOJIHUJia OTJIH"'IHOe nerporpa<l>o-MHHepanorn"llecKoe u 

3KCIIepHMeHTam>HOe HCCJie,ll.OBaHHe MaHTiliiHhlx KCeHOJIHTOB, pe3yJThTaTOM KOTOporo JIBHJIHCb 

HIITepectt1>1e .rt:aHHbie no cocTasy rropo.n:, o6ttap)')l(eHHe B HHX peJlKHX K-THTaHaTOB H HX 

3KCnepHMeHTaJibHOe H3)'"lleHHe B OIIb.JTax rrpH BblCOKOM ,ll.aBJICHHH, peKOHCTp)'KUHH IIOJIH$a3ttOro 

MeTaCOMaT03a MaHTHHHblX KCeHOJIHTOB Ha pa3HblX 3Tarrax HX npO)l.Bff)l(CHIDl K noBepXHOCTH 3eMJIH. c.c. 
Bopo6eit npH 3TOM nOKa3aJia BJia;J,eHHe COBpeMeHHOH aHaJIHTH"leCKOH TeXHHKOH, yMeHHe CTaBHTb H 

pa3pemaTh HHTepecHb1e tta)'"'IHb1e rrpo6rreMI>I. Ee pa6oTa noJIHoCThIO oTBelfaeT rpe6oBaHIDlM, 

rrpe.n.'LHBJIHeMbIM K Katt.n.HJlaTCKHM )].HCCeJrraUIDIM, H Co$bn CepreeBtta Bopo6eu 6e3ycnOBHO 3aCJI)')l(HBaeT 

rrpHc)')l(.ll.eHIDI eit yqettoit CTeneHH KaH,Lt:H)l.aTa reonoro-MMHepanorHqecKHX HayK no cneUHaJibHOCTH 1.6.4 

<<MlmepaJJOrIDI, KpHCTaJ1JIOrpa$IDI, reoXHMIDI, reOXHMlfllCCKHe MeTO,ll.bl IIOHCKOB noJie3HbIX 

HCKOilaeMbOO>. ~. ~,.JA-~~· 

<l>.B . KaMHHCKHH 

f naBHbIH Hay-qttl>IH corpyJlHHK rEOXH p AH, 
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