
0 T3hiB ofl>u.._uaJILHoro onnouenTa 

ua ,LJ;nccepTa.._uouuy w pa6oTy IllapLirnua HropH CepreeBnqa <<AK.._eccopHLie 

MHHepaJibl KCeHOJIHTOB ,LJ;efl>opMHpOB3HHbiX nepH,LI;OTHTOB H3 KHM6epJIHTOB Tpy6KH 

Y,LJ;aqnaH-BocToquaH (SIKyTnH): nponcxo~euue u neTporeneTnqecKoe 3Haqeune», 

npe,LJ;cTaBJienuy w ua concKanue yqeuou cTeneuu Kan,LJ;n,LJ;aTa reoJioro

MnnepaJioruqecKnx uayK no cne ... uaJILHOCTHM 25.00.05 «MnnepaJior nH, 

KpHCT3JIJIOrpafi>HH» H 25.00.09 - «reOXHMHH, reOXHMHqecKHe MeTO,LI;bl UOHCKOB 

UOJie3HbiX HCKOnaeMbiX». 

IIp e,ticTaBJieHHa51 pa6oTa I1rop51 Ceprees.wm rrocB51II.leHa 113yqemuo KCeHOJI11TOB 

MaHTI1HHbiX rropo.n: ( rrep11,n:OTI1TOB) 113 Kl1M6epJI11TOB TPY6KI1 Y ,n:aqHa51-BocToqHa51 

(51KyT1151) - rnaBHOe BHI1MaHI1e B pa6oTe y,n:eneHo 11ccne.n:osamuo aKu;eccopHbiX 

MI1Hep arros 11 pacrrnaBHI>IX BKmoqeHI1H B MI1Heparrax. AKTyarroHOCTb 1136paHHo:H: TeMDI 

Orrpe,n:eJI51eTC51 TeM, qTo, C O,I(HOH CTOpOHDI, K11M6epJI11Tbi :no 0,I(I1H 113 rJiaBHDIX 

11CTOqHI1KOB aJIMa30B ( :no a36yqHa51 11CTI1Ha), C ,n:pyroif CTOpOHbi Kl1M6ep1111Tbl 51BJI51IOTC51 

CBOeo6pa3HbiMI1 «OKHaMI1 B MaHTI110» - l1X 113yqeH11e II03BOJI51eT HaM peKOHCTPYI1POBaTb 

rrpou;ecCDI, rrp011CXO,I(51II.ll1e B BepxHeif MaHTI111, ee COCTaB 11 CTPOeHI1e, ycJIOB1151 

3apo)J(,n:eHI151 Kl1M6epJI11TOB 11 o6pa3oBaHI151 aJIMa30B. K11M6epJI11Tbi TPY6Kl1 Y ,n:aqHa51-

BocToqmrn Ba)J(Hbl 11 ,I(JI51 IIOHI1MaH1151 rrepB11qHoro COCTaBa KI1M6ep1111TOB - 11MeHHO Ha 

rrp11Mepe :noro o6neKTa B rrocne,n:HI1e ro,n:I>I se,n:eTc51 ,n:11cKycc1151 o6 oco6eHHOCT51X 

Xl1M~eCKOrO COCTaBa Kl1M6ep1111TOB, B qacTHOCTI1 0 co,n:ep)J(aHI111 menoqHbiX 3JieMeHTOB, 

XJIOpa, cepol 11 ,n:pyr11x KOMIIOHeHTOB B 3TI1X rropo,n:ax ( CM. ,I(I1CKYCCI110 Kamenetsky et al. 

2012, 2014 vs Kopylova et al. 2013). 

rnaBHbiM o6neKTOM 11CCJie,I(OBaHI1H B ,n:aHHOH pa6oTe 6oiJII1 YHI1KaJibHbie no 

COXpaHHOCTI1 KCeHOJII1Tbi ,n:e<i>opM11pOBaHHbiX rrep11.I(OTI1TOB, B KOTOpbiX OTCYTCTBOBaJII1 

KaKI1e-11116o rrp113HaKI1 BTOp11qHI>Ix rrp11rrosepxHoCTHI>IX 113MeHeHI1H. IIonyqeHHDie 

,I(I1CCepTaHTOM ,n:aHHbie OCHOBaHbi Ha KOMIIJieKCHDIX MI1Heparroro-IIeTPOrpa<t>~eCKI1X 

11CCJie,I(OBaH1151X C 11CIIOJib30BaHI1eM MeTO,I(OB OIITI1qecKOH M11KpOCKOIII111, 3JieKTPOHHOH 

CKaH11pyiOII.leM M11KpOCKOIII111, peHTreHOCIIeKTPaJibHOrO M11KpOaHaJII13a 11 

CIIeKTPOCKOIII111 KOM611HaiJ;I10HHOrO pacce51HI151 CBeTa ( TaK)J(e 113BeCTHa KaK PaMaHOBCKa51 



CITeKipOCKOITIDI ), a TaiOKe MeTO,ll;OB TepMo6aporeoxHMHH. HecMOTP51 Ha 

«Orpamr~eHHyiO» KOJIJieKIJ;HIO p;e<}lopMHpOBaHHbiX ITepH,ll;OTHTOB (scero 25 o6pa:m;os), 

aBTOpOM 6biJIO H3y~eHO OKOJIO 200 IIIJIH<}lOB II 500 ITpeiTapaTOB ,ll;JI51 HCCJie,ll;OBaHM:H, 

ITOJiy~eHbi CTaTM:CTM:~eCKH 3Ha~M:Mbie p;aHHbie ITO XHMM:~eCKOMY COCTaBy rJiaBHbiX II 

aKIJ;eCCOpHbiX MM:HepaJIOB ( OKOJIO 1400 OITpep;eJieHHH), paCIIIH<}lpoBaHO OKOJIO 500 . 
CITeKipOB KOM6M:HaiJ;HOHHOrO pacce51Hll51 CBeTa ,ll;JI51 MM:HepaJIOB II ITpOBep;eHO OKOJIO 1 00 

TepMOMeTpM:~eCKM:X II KpHOMerpM:~eKM:X OITbiTOB C paCITJiaBHbiMH II <}lJIIOH)l;HbiMH 

BKJIIO~eHM:51Mll. 3TH OpHrHHaJibHbie, aBTOpCKM:e p;aHHbie ,ll;OITOJIH5110TC51 II pe3yJibTaTaMH 

COBMeCTHOH Hay~HOH pa60Tbi C p;pyrHMH HCCJie,ll;OBaTeJI51Mll ITO H3y~eHHIO BaJIOBOrO 

XHMM:~eCKOrO COCTaBa KCeHOJIHTOB II ITpM:MeCHbiX 3JieMeHTOB B rJiaBHbiX MM:Hepanax 

KCeHOJIHTOB. 

B pe3yJibTaTe BbiiiOJIHeHHbiX HCCJiep;osaHHH HropeM CepreeBM:~eM Bbi,ll;BHHYTO TPH 

3a~m~aeMbiX ITOJIO)KeHM:51 ( 1) 0 reHeTM:~eCKOH CB513ll Me)Kp;y paCITJiaBHbiMH 

BKJIIO~eHIDIMH B OJIHBM:He KCeHOJIM:TOB II KM:M6epJIM:TaMM:, a TaiOKe 0 cy~eCTBOBaHM:ll 

KHM6epJIHTOBbiX paCITJiaBOB, o6ora~eHHbiX ~eJIO~HbiMH 3JieMeHTaMM:, XJIOpOM II 

p;pyrHMH KOMITOHeHTaMM:, (2) 0 ITpHCYTCTBM:ll pa3H006pa3HbiX aKu;eccopHbiX MM:HepaJIOB 

B Me)K3epHOBOM ITpocrpaHCTBe KCeHOJIHTOB ITepH,ll;OTHTOB, o6pa30BaHHe KOTOpbiX 

CB513aHO C HH<}lliJibrpaU:M:H paCITJiaBa, reHeTM:~eCKH CB513aHHOrO C KM:M6epJIHTOBbiM 

MarMaTM:3MOM II (3) 0 BKJiap;e aKIJ;eCCOpHbiX HaJIO)KeHHbiX MM:HepaJIOB (ITepOBCKHT, 

aiTaTHT, ,ll;)Kep<}lHIIIepHT II p;p.) B 6JO)l;)KeT pe,ll;KM:X 3JieMeHTOB B KCeHOJIM:TaX ITepH,ll;OTHTOB. 

Ha OCHOBe ITpep;cTaBJieHHbiX <}laKTM:~eCKHX p;aHHbiX ITO MM:HepanOrHH KHM6epJIHTOB II 

KCeHOJIHTOB, XHMM:~eCKOMY COCTaBy MM:HepaJIOB II p;aHHbiX ITO paCITJiaBHbiM BKJIIO~eHM:51M 

Ka)K,ll;Oe ll3 3a~M:~aeMbiX ITOJIO)KeHM:H ITpep;CTaBJI51eTC51 060CHOBaHHbiM II )l;OCTOBepHbiM. 

,l(HCCepTaHTOM ITOKa3aHO, ~TO paCITJiaBHbie BKJIIO~eHM:51 B MM:Hepanax KCeHOJIHTOB 

o6ora~eHbi pa3H006pa3HbiMH Kap60HaTaMH HarpH51 II KaJIIDI, a TaiOKe CYJib<}laTaMM:, 

cyJib<}lM:p;aMH H XJIOpHp;aMH. Pe3yJihTaTbi TepMoMerpH~ecKM:x OITbiTOB H ITpHcyTCTBHe 

aparoHM:Ta ITOKa3biBaiOT, ~To MHHHMaJibHbie P-T ITapaMerpbi <}lopMHposaHIDI 3THX 

BKJIIO~eHM:H COCTaBJI5110T 1.5 fiJa II 600°C, ~TO CBM:.[J;eTeJibCTByeT 06 HX rJiy6HHHOM, 

MaHTHHHOM ITpOHCXO)K,ll;eHM:ll (ITpep;ITOJIO)KM:TeJibHO 6oJiee 50 KM). ,l(OKa3aHa 

reHeTM:~eCKa51 CB513b 3THX BKJIIO~eHM:H C paCITJiaBaMM:, <}lopMHpOBaBIIIM:Mll KHM6epJIHTbi 

rpy6KH Y p;a~Ha51-BocTo~Ha51. ,l(eTaJibHOe HCCJiep;osaHM:e aKu;eccopHoro MM:Hepana 



,ZJ:)I(epcp.HIIIep.HTa II03BOJI.HJIO ycTaHOB.HTb, liTO ero o6pa30BaH.He .HBJI.HeTC.H pe3yJibTaTOM 

peaKIJ;.H.H KCeHOJI.HTOB c K.HM6eprr.HTOBbiM pacrrrrasoM. AsTopoM rrpe.ZJ:JIO)I(eHo 

paccMaTP.HBaTb .ZJ:)I(epcp.HIIIep.HT KaK M.HHeparra-.HH.ZJ:.HKaTopa rrepB.HliHOro o6ora~eH.H.H 

xrropoM K.HM6eprr.HTOBbiX pacrrrrasos. MHHeparroro-reox.HM.HlieCK.He .Hccrre,ZJ:oBaH.H51 

IIOKa3aJI.H, liTO OCHOBHbiM.H KOHIJ;eHTPaTopaM.H pa3JI.HliHbiX pe,ZJ:K.HX 3JieMeHTOB (BKJIIOlia.H 

pe,ZJ:K03eMeJibHbie .H BbiCOK03ap.H.ZJ:Hbie 3JieMeHTbi) B KCeHOJI.HTaX rrep.H.ZJ:OT.HTOB .HBJI.HIOTC.H 

aKIJ;eCCOpHbie HaJIO)I(eHHbie M.HHeparrbi, BKJIIOlia.H rrepOBCK.HT, arraT.HT, CJIIO.ZJ:y, 

,ZJ:)I(epcp.HIIIep.HT, aparOH.HT .H KaJibll;.HT, .H BCe 3TH M.HHeparrbi reHeT.HlieCK.H CB.H3aHbl C 

K.HM6epJI.HTOBbiM MarMaT.H3MOM. 

KpoMe 3TOrO, CTO.HT OTMeT.HTb BKJia,ZJ: aBTOpa B M.H:Heparror.HIO KaK HayKy B u;eJIOM. B 

KalieCTBe Kp.HCTaJIJI.HlieCK.HX cpa3 B pacrrrraBHbiX BKJIIOlieH.H51X B OJI.HB.H:He KCeHOJI.HTOB .HM 

6biJI.H .ZJ:.HarHOCT.HposaHbi TaKHe pe.ZJ:K.He M.HHeparrbi, KaK T.HX.HT .H 6epKe.HT. PaHee pe.ZJ:K.He 

HaXO.ZJ:K.H 3T.HX M.HHeparrOB 6biJI.H .H3BeCTHbl JI.HIIIb B COCTaBe OCa,ZJ:OliHbiX .H 

rH.ZJ:pOTepMarrbHbiX accou;Hau;.Hi1:. Hx rrp.HcyTCTB.He B pacrrrraBHbiX BKJIIOlieH.H.HX, TaK.HM 

o6pa30M, .HBJI.HeTC.H rrepBbiM CB.H,ZJ:eTeJibCTBOM .HX Kp.HCTaJIJI.H3aiJ;.H.H B MarMaT.HlieCK.HX 

C.HCTeMaX. 

ll3 BOIIpOCOB, KOTOpbie B03H.HKJI.H IIOCJie IIpOliTeH.H.H .ZJ:.HCCepTaiJ;.HOHHOH pa60Tbl, XOlieTC.H 

OCTaHOB.HTbC.H Ha CJie,ZJ:yiO~eM: 

( 1) ,lJ;.HccepTaiJ;.H.H Haii.HCaHa XOpOIII.HM HayliHbiM 513biKOM, O,ZJ:HaKO Ha MHOr.HX p.HCYHKaX 

.HCIIOJib3YIOTC.H IIO.ZJ:II.HC.H Ha aHrrr.HHCKOM .H3biKe, Harrp.H:Mep Sokli carbonatites, alkali 

carbonates, temperature, pressure, BSE ..H .ZJ:p.- B lieM CMbiCJI 3Toro? 

(2) HcrroJib3yeMa.H TepM..HHorror.H51 - B TeKcTe, rrp..H orr..HcaH..H..H M..H:Heparros, liaCTO 

..HCIIOJib3YIOTC51 He C06CTBeHHbie ..HMeHa M..HHepaJIOB, a rpyiiiiOBbie Ha3BaH..H51 - OJI..HB..HH, 

rpaHaT, KJI..HHOII..HpOKCeH If .ZJ:p. 0,ZJ:HaKO ..H3 IIp..HBO.ZJ:..HMbiX ,ZJ:aHHbiX O.ZJ:H03HaliHO B..H.ZJ:HO, liTO 

OJI..HB..HH 3TO cpopcTep..HT, rpaHaT 3TO II..HpOII, KJI..HHOII..HpOKCeH 3TO .ZJ:..HOIIC..H.ZJ: If T . .ZJ:. IlolieMy 

asTop rrocryrraeT TaK..HM o6pa3oM? TaiOKe OTMeliy, liTO TaK..HX «M..HHeparroB» KaK 

XpOM.ZJ:..HOIIC..H.ZJ: ..HJI..H T..HTaHOMarHeT..HT (CTP. 39, 57) He cy~eCTByeT. 



(3) HecMOTJJ51 Ha BbiBO.D. .D.I1ccepTaHTa o nepBWIHoH: np11po.n.e ~enoqHbiX Kap6oHaTOB, 

XJIOPI1.D.OB, cynn<}laTOB B KI1M6epn11Tax TPY6K11 Y .n.aqHa51-BocToqHa5J:, onnoHeHTY 

rrpe.n.cTaBJI51eTC51, qTo .D.I1CKyccl151 c M. KonLmosoH: e~e He oKoHqeHa - npe.n.cTasneHHble 

e10 11 coaBTopaMI1 <}laKTI1qecKI1e .n.aHHbie (Kopylova et al., 2013) secbMa y6e.D.I1TeJibHbi. K 

CO)I(aJieH1110, B )J.I1CCepTaL(I111 HeT )J.eTaJibHOrO pa360pa BCeX apryMeHTOB «3a» 11 «npOTI1B» 

' 
nepBifqHOH np11pO.D.bl ~eJioqHbiX Kap6oHaTOB 11 ranoreHI1)J.OB, TOJibKO Ha CTJJ. 145 

np11BO.D.51TC51 HeCKOJibKO enos... KaK11e MO)I(HO npe.D.JIO)I(I1Tb .n.onoJIHI1TeJibHble 

11CCJie)J.OBaHI151 )J.JI51 peiiieH1151 3TOrO Ba)I(HOrO BOnpoca? Hanp11Mep 1130TOnHbiH COCTaB 

XJiopa? 

( 4) pacqeT <}lopMyJI MI1HepaJIOB (llp11JIO)I(eHI151 2.2 11 2.3) - )J.JI51 OJII1BI1Ha <}lopMyJibl 

paccqi1TaHbl Ha 3 KaTI10Ha, )J.JI51 OpTOn11pOKCeHa Ha 4 KaTI10Ha - noqeMy Bb16paH MeTO.D. 

pacqeTa no KaTI10HaM, a He no KI1Cnopo.n.y? B llp11JIO)I(eHI111 5.4, Hanp11Mep, .D.JI51 pacqeTa 

<}lopMyJI OJII1BI1Ha 11CnOJib30BaH KI1CJIOpO.D.HbiH MeTO.D.! ,ll;JI51 OpTOn11pOKCeHa, a TaK)I(e 

KJII1HOn11pOKCeHa 11 rpaHaTa 5I 6LI npe.n.JIO)I(I1JI paccqi1TbiBaTb <}lopMyJIM Ha 11.D.eaJILHoe 

KOJII1qecTBO KaTI10HOB 11 aHI10HOB - 3TO no3BOJII1JIO 6LI paccq11TaTn 11 Fe
3
+ 11 

COOTBeTCTBeHHO CO.D.ep)l(aHI1e Fe20 3 B MI1Hepanax (B llp11JIO)I(eH1151X 2.4 11 2.5 <}lopMyJibl 

B006~e He np11Be)J.eHbl). llp11JIO)I(eHI1e 5.6 - B Ta6JII1L(e C aHaJII13aMI1 CJIIO)J.bl He 

yqi1TbiBaeTC51 nonpaBKa Ha CO.D.ep)l(aHI1e <}lTopa 11 XJIOpa, COOTBeTCTBeHHO cyMMbl 

aHaJII130B YKa3aHbi HesepHbie, 11 HeT paccqi1TaHHbiX <}lopMyn. llp11JIO)I(eHI1e 6.2 - KaK 

aBTOp MO)I(eT 06'b51CHI1Tb HI13KI1e CYMM:bl B OT)J.eJibHbiX aHaJII13aX nepOBCKI1Ta - 97 .2, 97.3 

Mac.% 11 T.)J..? 11)J.eaJibHa51 <}lopMyJia nepOBCKI1Ta CaTi03, COOTBeTCTBeHHO <}lopMyJibHble 

K03<}l<}li1L(I1eHTbl paccqi1TbiBaiOTC51 Ha 3 aTOMa KI1CJIOpO)J.a, a He Ha 4, KaK YKa3aHO B 

Ta6n11ue. llp11JIO)I(eHI1e 6.3 - B Ta6n11ue c aHaJII13aMI1 anaTI1Tbl He yqi1TbiBaeTc51 nonpaBKa 

Ha co.n.ep)l(aHI1e <}lTopa 11 XJiopa. llp11JIO)I(eHI1e 6.4 - KaKI1M o6pa30M np11 onpe.n.eneHI111 

cepni .n.ocTI1ranacb ToqHoCTb B TJJeTbeM 3HaKe nocne 3all51Toii? 

HecMOTJJ51 Ha BbiCKa3aHHLie Bbiiiie 3aMeqaHI151, npe.n.Jio)l(eHHa51 TeMa 11 co.n.ep)l(aHI1e 

npe)J.CTaBJieHHOH pa60T:bl, no MHeHI110 onnOHeHTa, nOJIHOCTblO OTBeqaeT Kp11Tep1151M, 

ycTaHOBJieHHbiM .D.JI51 .D.I1CcepTaL(I10HHbiX pa6oT B n. 9-14 pa3.n.ena II «lloJIO)I(eHI151 o 

np11CY)I(.D.eHI111 yqeHLIX cTeneHeii». OcHOBHbie noJIO)I(eHI151 pa6oTbi ony6ni1KOBaHbl 

11ropeM Ceprees11qeM B ceMI1 HayqHbiX cTaTb51X B se.n.y~11x pocc11H:cK11x 11 



Me)l(.zzyHapO.[J;HbiX peQeH3HpyeMbiX )l(ypHaJiaX, B rpex H3 HHX OH .siBJUieTC.si rrepBbiM 

aBTOpOM, a TaiOKe 6biJIH rrpe.n;cTaBJieHbl (KaK JllfqHo aBTOpOM, TaK H COaBTOpaMH) Ha 12 

poccHiicKHx H Me)l(.zJ;yHapo.n;HbiX HayqHbiX KoH«!JepeHQH.siX. Co.n;ep)l(aHHe aBTope«!JepaTa 

(16 C'Tp. C IIpHJIO)l(eHHeM .ll:BYX Ta6JIHQ H qeTbipex pHCYHKOB) COOTBeTCTByeT 

.[J;HCCepTaQHOHHOH pa6oTe H paCKpbiBaeT OCHOBHbie IIOJIO)l(eHH.si .[J;HCCepTaQHH. 

HecoMHeHHO, qTo pa6oTa lllapbifHHa I1rop.s1 CepreesH:qa «AmeccopHbie MHHepanbi 

KCeHOJIHTOB .n;e«!JopMHpOBaHHbiX rrepH.[J;OTHTOB H3 KHM6epJIHTOB rpy6KH Y ,n;aqHa.si

BOCTOqHa.si (51KyTH.si): rrpoHcxo)l(.n;eHHe H rrerporeHeTH:qecKoe 3HaqeHHe» .siBJI.sieTc.si 

3aKOHqeHHbiM HayqHbiM HCCJie.[J;OBaHHeM, IIOJiyqeHHbie pe3yJibTaTbl .siBJI.siiOTC.si 

cyJ.U:eCTBeHHbiM BKJia.[J;OM B pa3BHTHe TeOpHH o6pa30BaHH.si H 3BOJIIOQHH KHM6epJIHTOB, H 

aBTOp 3acny)l(HBaeT rrpHcy)l(.n;eHH.si yqeHoii CTerreHH KaH.n;H.n;aTa reonoro-

MHHepaJIOflfqeCKHX HayK ITO CIIeQHaJibHOCT.siM 25.00.05 «MHHepanorH.si, 

KpHCTaJIJIOrpa«lJH.si» H 25.00.09 - «feOXHMH.si, reOXHMHqecKHe MeTO.[J;bl IIOHCKOB 

IIOJie3HbiX HCKOIIaeMbiX». 

3aii:QeB AHaTOJIHii HHKonaeBM 
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