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Ha COHCKaHHe ~eHOH CTerreHH KaH,[(H,[(aTa reOJIOrO-MHHepaJIOmqeCKHX HaYK no 


CneUHaJIhHOCTH 25.00.04 - "neTpOJIOnUII1 BYJIKaHOJIOrH~. 


B nOCJIe,[(HHe ro,[(hI B rreTpOJIOrHqeCKOH H reOXHMHqeCKOH JIHTepaType 

Be,[(eTC~ O)l{HBJIeHHa~ ,[(HCKYCCH~ 0 COOTHOlIIeHH~X nJIeHT- H nJ1IOMTeKTOHl1qeCKHX 

npoueCCOB (B.E.xaHH, 2000). 3TH rrpoueCChI MorYT rro Pa3HOMY COOTHOCHThC~ B 

KOHKpeTHhIX reOJIOmqeCKHX CTpYKTypax. I1x POJIh MO)l{eT 113MellilThC~ KaK BO 

BpeMeHH, TaK H B rrpOCTpaHCTBe. O'[(HHM HX TaKHX rrpHMepOB ~BMeTC~ 

KOHTHHeHTaJIhHa~ OKpaHHa KaMqaTKH, KOTopa~ ~BMeTC~ rrepcrreKTHBHOH 

CrpYKTYPOH ,[(M H3~eHH~ MarMaTH3Ma Ha 3Tarrax CMeHhI reOAHHaMHqeCKHX 

06CTaHOBOK B 30Hax rrepexo,[(a «OKeaH-KOHTHHeHT». npH 3TOM HMeHHO .ll:M TaKHX 

rrepeJIOMHhIX 3TanOB xapaKTepHO rr05lBJIeHHe crreUHQ:>l1qeCKHX CJIO)l{HhIX 

BhICOKOKaJIHeBhIX 3TaJIOHHhIM npe,[(CTaBHTeJIeM rro'[(06HhIX 

06Pa30BaHHH ~BMeTC5I KaJIh'[(epHhIH BYJIKaHHqeCKHH UeHTp YKCHqaH, KOMrrJIeKCHOMY 

H3~eHHIO KOToporo rrOCB~meHa ,[(aHHa51 pa60Ta. 

AK'TyaJIbHOCTb nOCTaBJIeHHOH np06JIeMhI 3aKJIIOqaeTC~ B TOM, qTO Ha 

rrpHMepe COBpeMeHHoro H ,[(OCTaTOIfHO XOPOlIIO HCCJIe,[(OBaHHoro KaHH030HCKoro 

MarMaTH3Ma KaMqatKH rrOKa3aHO, qTO B 3TOM paHOHe rrOMHMO THnIf1IHhIX 

OCTPOBO,[(Y)I{HhIX BYJIKaHHqeCKHX 6a3aJIhT-aH,[(e3HTOBhIX aCCOUHaUHH BhUlBJIeHhI 

YMepeHHOmeJIOqHhle BhICOKOKaJIHeBhle accouHaUHH, 06JIa,[(aIOIIIHe BHYTpHrrJIHTHhIMH 

reOXHMHqeCKHMH XapaKTepHCTHKaMH. ):(JI5I BhUlCHeHH~ rrp06JIeM rrpOHCXO)l{,[(eHH~ 

rro'[(06HhIX BhICOKOKaJIHeBhIX aCCOUHaUHH H 6hIJIO rrpOBe,[(eHO KOMrrJIeKCHOe 

rreTpOJIOrHqeCKOe HCCJIe,[(OBaHHe CJIO)l{HO nOCTpoeHHoro BYJIKaHHqeCKOrO ueHrpa 

YKCHqaH pacrrOJIO)l{eHHOrO B Cpe'[(HHHOM xpe6Te KaMqaTKH. .51 6hI BhI,[(eJIHJI 

HeCKOJIhKO ypOBHeH aKTYaJIhHOCTJI ,[(aHHOH pa60ThI. Bo-rrepBhIX, HCCJIe,[(OBaHHhIH 

BYJIKaHHqeCKHH ueHTp YKCJIqaH ~BJI5IeTC5I O,[(HHM H3 HaJI60JIee KpyrrHhIX rrOCTpoeK 

KaJIh,[(epHoro Tl1rra Ha KaMqaTKe, rr03TOMY aHaJIH3 ero 3BOJIIOUHH C ~eTOM 
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reOflOrHqeCKHX, reOXpOHOflOrHqeCKHX, MHHepaflOrO-rreTpOrpa¢HqeCKHX H OC06eHHO 

MO,L(eflbHbIX paCqeTOB C HCrrOflb30BaHHeM rrpOrpaMMHOrO KOMrrfleKCa 

«KOMAfMAT» rr03BOflHfl aBTOpy 060CHOBaTb rrpHCYTCTBHe pa3HOrfly6HHHbIX 

rrpOMe)KYTOqHbIX KaMep rrpH 3BOfllOUHH MarMaTHqecKoH CHCTeMbl. 3TH .n:aHHble 

MOrYT 6bITb HcrrOflb30BaHbI rrpH rrp0rH03aX HaH60flee KaTaCTpO¢I1:qHbIX Kaflb,L(epHbIX 

H3Bep)KeHH5IX BYflKaHOB UeHTpaflbHOrO THrra. BTopoH acrreKT pa60TbI HMeeT Ba)KHOe 

TeKTOHHqeCKOe 3HaqeHHe, rrOCKOflbKY rrOKa3aHO, qTO rr05lBfleHHe TaKHX 

BbICOKOKaflHeBbIX accoUHaUHH 51Bfl5leTC5I HH,L(HKaTOpOM CflO)KHbIX reO,L(HHaMHqeCKHX 

pe)KHMOB OT CKOflb)KeHH5I OKeaHHqeCKOH flHToc¢epHoH rrflHTbI, COrrpOBO)K)J;aeMOrO 

pa3pbIBOM ,L(peBHeH oflHrOueH-MHOueHoBoH cy6,L(YKUHOHHOH rrflaCTHHbI, K 

¢OpMHpOBaHHIO cOBpeMeHHoH 30HbI Cy6.n:YKUHH. DOflee TOrO, aHaflH3 CBHHUOBbIX 

H30TorrHbIX ,L(aHHbIX rr03BOAAeT rrpe,L(rrOflaraTb CMeweHHe .n:Byx caMOCT05lTeflbHbIX 

MaHTHHHbIX pe3epByapoB (mXOOKeaHCKOrO H HH,L(HHcKoro) rrpH ¢OpMHpOBaHHH 

BbICOKOKaflHeBbIX accoUHaUHH KaMqaTKH. Cfle.n:yeT OTMeTHTb, qTO rrp06fleMe 

BflH5IHH5I I1H,L(O-EBpa3HHCKOH KOflflH3HH Ha ,L(HHaMHKY aCTeHoc¢epHoH MaHTHH 6bIfl 

rrOCB5IIf(eH CrreUHaflbHblH IOCP rrpOeKT rro.n: PYKOBO.n:CTBOM MapTHHa <l>flaY3pa (2001

2004 r.r.) H OH Y,L(eAAfl 6oflbwoe BHHMaHHe B03paCTHbIM Py6e)KaM rr05lBfleHH5I TaKoH 

aHOMaflbHOH MaHTHH ,L(afleKO 3a rrpe,L(eflaMH KOflflH3HH. 

DpaKTUqeCKaH 3HaQUMOCTb paooTbI BbITeKaeT H3 rreTpoflomqecKoH 

MO,L(eflH ¢OpMHpOBaHH5I paccMaTpHBaeMoro BYflKaHHqeCKOrO ueHTpa. 

MHoroKaMepHa51 Mo.n:eflb 3BOfllOUHH MarM MO)KeT 6bITb nOfle3Ha ,L(AA rrporHo3a 

KaTaCTpO¢HqHbIX Kaflb,L(epHbIX H3Bep)KeHHH, a TaIOKe MO)KeT 6bITb HcrrOflb30BaHa rrpH 

MeTaflflOreHHqeCKHX Hccfle.n:oBaHHH. 

B nepBoii rflaBe Ha OCHOBaHHH flHTepaTypHbIX .n:aHHbIX rrpHBOMTC5I CBe.n:eHH5I 

o reOflOrHqeCKOM cTpoeHHH oCTpoBo.n:Y)KHOH CHCTeMbI KaMqaTKH, nOflO)KeHHIO B HeH 

BYflKaHHqeCKOrO rro5lca Cpe.n:HHHoro xpe6Ta, a TaK)Ke CaMoro BYflKaHHqeCKOrO 

ueHTpa YKCHqaH. 3aMeqaHHH K 3TOH rflaBe Y peueH3eHTa HeT. OTMeqy TOflbKO, qTO 

rr05lBfleHHe B oflHroueHe H MHoueHe If(eflOqHbIX H cy6If(eflO"lfHbIX 6a3aflbTOB, B TOM 

qHCfle BbICOKOKaflHeBbIX, xapaKTepHO He TOflbKO ,L(AA KaMqaTKH, HO H .n:fl51 OXOTCKO

qYKOTCKoro BYflaHHqeCKOrO rro5lca (B.AKHHHH), OHH TaK)Ke orrHcaHbI Ha CHXOT3

AnHHe (B.KYTOflHH) H B KHTae. 

BTopaH rflaBa nOCB5IIf(eHa reOflOrHqeCKOMY CTpoeHHIO BYflKaHHqeCKOrO 

ueHTpa YKCHqaH. Ha OCHOBe reOflOrHqeCKHX ,L(aHHbIX H co6CTBeHHbIX Ha6fllO,L(eHHH 

rrOKa3aHO, qTO B HCTOPHH ero pa3BHTH5I BbI,L(efl5llOTC5I Cfle,L(YIOIf(He 3TarrbI: 



<P0pMHpOBamUI Cpe,llHemmOneHOBbIX I10C'TpOeK neH'TpaJIbHOrO THI1a -CTpaTOBYJIKaHa, 

lllHTOBOrO BYJIKaHa H KaJIb,[(epa-BYJIKaHa; pa3BHTH5I B I103,[(HeI1JIeHCTOneH - rOJIOneHe 

He60JIblllHX lllHT006pa3HbIX BYJIKaImqeCKHX I10CTpOeK H apeaJIbHbIX KOHYCOB . 

3HaqHTeJIbHbIe BapHanHH COCTaBOB I10PO,[( I1JIHOneHOBbIX aI1I1apaTOB neHTpaJIbHOro 

THI1a (BK-6a3aJIbT - TpaXHpHO,[(anHT) I103BOJUIJOT I1pe,[(I10JIaraTb BbICOKyro CTeI1eHb 

'[(H<p<pepeHnHpOBaHHOCTH MarMaTHqeCKHX paCI1JIaBOB, a HaJIHqHe KaJIb,[(epbI - Ha 

CYllleCTBOBaHHe H 06pYllleHHe 6JIH3I10BepXHOCTHOH MarMaTHqeCKOH KaMepbl. 3TOT 

BbIBO,[( B ,[(aJIbHeHllleM YCI1elllHO 060CHOBbIBaeTC5I C HCI10JIb30BaHHeM MHHepaJIOrO

I1eTporpa<pHqeCKHX H I1eTpOXHMHqeCKHX H Mo,[(eJIbHbIX paCqeTOB. 

TpeTbH maBa I10CB5IllleHa MHHeparrOrO-I1eTporpa<pHqeCKOH xapaKTepHCTHKH 

HCCJIe,[(OBaHHbIx BYJIKaHHqeCKHX I10PO'[(. 3TH ,[(aHHbIe 6bIJIH YCI1elllHO HCI10JIb30BaHbI 

I1pH Mo,[(eJIbHbIX I10CTpOeHH5IX. HecMo'Tp51 Ha KpaTKOCTb H3JIO)l{eHH5I 

I1eTporpa<pHqeCKHX xapaKTepHCTHK MHOrOqHCJIeHHbIX BYJIKaHHqeCKHX I10Po,[(, 

,[(aHHa51 maBa co,[(ep)l{HT BClO Heo6xo'[(HMyro HH<popManHlO. I1PH BbIDOJIHeHHH 

I1eTporpa<pHQeCKOrO OI1HCaHH5I JIaB I1pHBe,[(eHbI maBHbIe I1apareHe3HCbI 

BKpanJIeHHHKOB H OCHOBHOH MaCCbI, OI1HCaHH5I pa3HOo6pa3HOH 30HaJIbHOCTH 

BKpanJIeHHHKOB. BblI10JIHeHbI MHOrOQHCJIeHHbIe MHKP030H'[(OBbIe aHaJIH3bI 

I10PO,[(006pa3yrolllHX MHHepaJIOB. B TO)l{e BpeM5I K :nOH maBe eCTb HeKOTopble 

BOI1POCbI H 3aMeQaHH5I . B QaCTHOCTH OQeHb Hey,[(o6HO ,[(JI5I BOCI1PH5ITH5I MaTepHaJIa 

TO, QTO OCHOBHbIe Ta6JIHUbI aHaJIH30B I10MemeHbI B I1pHJIO)l{eHHe. B p5l'[(e CJIyqaeB 

rJIOMepOCpOCTKH HeCKOJIbKHX MHHepaJIOB (KJIHHOI1HpOKCeH +I1JIarHOKJIa3 

+THTaHOMarHeTHT) OI1HCblBalOTC5I KaK I1apareHe3HC BKpaI1JIeHHHKOB. XOT5I 3TO MoryT 

6bITb MHKpOKCeHOJIHTbI, BblHeceHHbIe H3 my6HHHbIX I1pOMe~TOQHbIX KaMep. 3TO 

JIOrHQHO BblTeKaeT H3 I1pe'[(JIO)l{eHHOH aBTopoM Mo,[(eJIH <pOpMHpOBaHH5I 

BYJIKaHHQeCKOrO neH'Tpa. He 51CHO, I10QeMY B HeKoTopbIX JIaBax BKpaI1JIeHHHKH 

I1pe,[(cTaBJIeHbI OPTOI1HpOKCeHoM, TOr,[(a KaK B OCHOBHOH Macce 3a<pHKcHpoBaH 

nH)l{OHHT. KPHCTaJIJIH3anH5I OPTOI1HpOKCeHa HJIH I1H)l{OHHTa MHorHMH 

HCCJIe,[(OBaTeJI5IMH HCI10JIb3yeTC5I KaK ,[(HarHOCTHQeCKHH npH3HaK 6a3aJIbTOB 

TOJIeHTOBOH (c nH)l{OHHTOM) HJIH H3BecTKOBO-llleJIOlJHOH (c 0PT0I1HpOKceHoM) cepHH . 

3,[(ecb )l{e I1PHCyTCTByroT o6a nHpoKceHa, HO He BI10JIHe 51CHbI HX B3a.HMOOTHOllleHH5I . 

KCTaTH 3TO OQeHb Ba)l{HO H npH Mo,[(eJIbHbIX paCQeTaX, T.K. B I1pOrpaMMe 

«KOMArMAT» B03MO)l{HbI ,[(Be cxeMbI paCQeTOB: C OPTOI1HpOKCeHOM HJIH C 

I1H)l{OHHTOM. TaK)l{e He BnOJIHe nOH5ITHO, I10QeMY BKpanJIeHHHKH npe,[(CTaBJIeHbI 

THTaHOMarneTHTOM, Tor,[(a KaK M5I OCHOBHOH MaCCbI xapaKTepeH HJIbMeHHT. 



MemIeTCSI pe)KHM KHCJIOPO.ua? Ka3aJIocb 6bI .uOJI)KHO 6bITb Hao6opOT, T.K. 

KPHCTaJIJIH3aUHSI B rrOBepXHOCTHbIX YCJIOBHSlX rrpOHcxo.uHT rrpl1 60JIbIIleM OKHCJIeHHH. 

113 rreTporpaqmqeCKl1X orrHcaHHe H .uaHHbIX MHKP030H.uoBOrO aHaJIH3a 

BKparrJIeHHHKOB H MHKPOJIHTOB He rrOHSITHO, r.ue Haxo.ul1TCSI KaJIHH:. 

KaJIHH:co.uep)Kall.{Hx TeMHOUBeTHbIX MHHepaJIOB HeT. Co.uep)KaHHSI KaJIl1S1 B 

rrJIarHOKJIa3ax BKparrJIeHHHKOB H B MHKpOJIHTaX He BeJIHKH. MO)KHO rrpe.urrOJIaraTb, 

qTO BeCb KaJIHH: B CTeKJIe, HO aHaJIH30B CTeKJIa HeT, XOTSI cy.uSl rro orrHcaHHIO 

MHKPOCTPYKTYP OHO Bce )Ke eCTb (maJIOrrHJlHTOBaSi OCHOBHaSi Macca). KpoMe Toro 

MO)KHO rrpe.urrOJIaraTb, qTO B 6a3aJIbTaX H aH.ue3H6a3aJIbTaX rrporrYll.{eHbI MHKPOJIHTbI 

HaTpoBoro caHH.uHHa, KOTopbIe 3a<pHKCHpOBaHbI B TOJIbKO TpaxH.uauHTax. 

qeTBepTaH rJIaBa rrOCBSlll.{eHa rreTpOXHMHqeCKOH: H reOXl1MHqeCKOH: 

XapaKTepHCTHKH HCCJle.uoBaHHbIX BYJlKaHHqeCKHX rropo.u. OHa TaK)Ke KaK H 

rrpe.ubI.llYll.{aSi OCHOBbIBaeTCSI Ha rrpe.uCTaBHTeJIbHbIX OpHrHHaJIbHbIX aBTOpCKl1X 

MaTepHaJIax. Ba)KHO rro.uqepKHYTb, qTO aBTOp B caMOM HaqaJIe qeTKO rrOKa3bIBaeT 

rrOJIO)KeHHe HCCJIe.uOBaHHbIX rropo.u B COBpeMeHHOH: CHCTeMaTHKe rrpe.uJIO)KeHHOH: 

ITeTporpa<pHqeCKHM Ko.ueKCOM P<l>. ITpH aHaJIH3e rrerpOXHMHqeCKHX .uaHHbIX 

M.IO.,[(aBbI.llOBa rrOrrbITaJIaCb OTHeCTH ee Heo6bIqHbIe BbICOKOKaJIHeBbIe 

BYJIKaHHqeCKHe rropo.u K TOJIeHTOBOH: cepHH, HCrrOJIb3YSI .uHarpaMMY Si02-FeO/MgO 

(rro Myashiro, 1974). O.uHaKo eH: paHee 6bIDO rrOKa3aHO, qTO HCCJIe.uOBaHHbIe 

BYJIKaHHTbI OTHOCSlTCSI K KaJIl1eBOH: YMepeHHOll.{eJIOqHOH: cepHH, CJIe.uOBaTeJlbHO JTa 

.ul1arpaMMa He MO)KeT 6bITb HCrrOJlb30BaHa .um TaKOrO pa3.ueJIeHHSI. bOJIee Toro, KaK SI 

Y)Ke OTMeqaJI, HeKOTOpbIe rrpOTHBOpeqHSI HaMeTHJlHCb H rrpH MHHepaJIOrO

rrerporpa<pHqeCKOM orrHcaHHH rropo.u . B qaCTHOCTH rrpHCYTCTBHe KaK 

opTorrHpOKceHa, TaK H rrH)KOHHTa. 1'13 pe.uaKUHOHHbIX 3aMeqaHHH OTMeqy, qTO B 

rro.urrHCH K PHCYHKY 4.1 rrOKa3aHbI o.ul1HaKOBbIMH 3HaKaMH 4- H 6; 5 11 7 pa3Hble 

rropo.ubI H JTO 3aTpy.uHl1JIO BocrrpHSITHe rroCJIe.uy!oll.{HX Pl1C)'HKOB. B Ta6JlHuaX 

rrpe.ucTaBHTeJIbHbIX aHaJIH30B SI He HaIlleJl HaH60JIee MarHe3HaJIbHbIX pa3HOCTeH: 

(MgO> 8%), KOTopbIe rrOKa3aHbI Ha BapHaUHOHHbIX ,llHarpaMMax. 3TO 60JIee qeM 

CTpaHHO, T.K. rrpl1 Mo.ueJlbHbIX paCqeTaX HCrrOJlb30BaHbl KOCBeHHbIe 

BbICOKOMarHe3HaJIbHbIe COCTaBbI, rrOJlyqeHHbIe rrYTeM rrepeCqeTOB 

HH3KOMarHe3HaJIbHbIX COCTaBOB. 

Ba)KHO rro.uqepKHYTb, qTO Ha OCHOBe aHaJIH3a rrOBe.ueHHSI JJIeMeHTOB 

rrpHMeCeH: M .IO.,[(aBbI.uOBOH: y6e.uHTeJIbHO rrOKa3aHO, 1!TO paCCMaTpHBaeMbIe 

BYJIKaHHqeCKHe rropo.ubI xapaKTepH3y!oTCSI 3HaqHTeJIbHbIMH BapHaUHSlMH 
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KorepeHTHhIX H HeKOrepeHTHhIX 3neMeHTOB, KOTOphle XOPOlIlO 06b~CH~IOTC~ C 

n03HUHH BHyrpHKaMepHOH .lIH<p<pepeHUHaUHH HCXO.lIHOH MarMhI. fIPH 3TOM no 

nOBe.lIeHHIO P33 H H30TOnHhIM .lIaHHhIM nOKa3aHa He3Hat.IHTenhHa~ ponh BHelIlHHX 

<paKTOPOB (KOpOBM KOHTaMHHaUH~). 3TH .lIaHHhle n03BonHnH aBTOpy npe.lInOnaraTh 

HX npOHCXO)l(,[{eHHe B pe3ynhTaTe 3BonIOUHH e.lIHHOH HCXO.lIHOH MarMhI. 

3aKJ1}OGHTenhHa~ rnaBa nOCB~IUeHa neTporeHe3HCY HCCne.lIOBaHHhIX nopo.lI. 

OHa ITO CYIUeCTBY o606IUaeT Bce nonyqeHHhle reOnOrHqeCKHe, MHHepanoro

neTporpa<pHqeCKHe H neTpo-reOXHMHqeCKHe .lIaHHhle, nonyqeHHhle aBTopOM. Ha 

OCHOBaHHH reOXHMHqeCKHX H H30TonHo-reOXHMHqeCKHX .lIaHHhlX y6e.lIHTenhHO 

nOKa3aHa He3HaqHTenhHM ponh npoueCCOB KOPOBOH KOHTaMHHaUHH npH 

<pOpMIIpOBaHHH BhICOKOKanHeBhIX pacnnaBOB YKCHqaHCKOH BynKaHHqeCKOH 

nOCTpoHKH. TaK)I{e nOKa3aHO, qTO cy6.lIYUHpOBaHHhle OCa.lIKH, TaK)I{e He MornH 6hITh 

npHqHHOH nOBhIlIleHHOH KanHeBOCTH MarM. Ha OCHOBaHHH 3Toro .lIenaeTC~ BhIBO.lI 0 

npHcyrcTBHH <pnoronHTa B MarMareHepHpYIOIUeM cy6cTpaTe, O.lIHaKO npHqHHhI 

nO~BneHH~ 3Toro MHHepana He 06b~CH~TC~. fI03TOMY B uenOM npo6neMa 

HCTO~HKa KanH~ TaK H OCTanaCh He pelIleHHoH. MHe npe.lICTaBn~eTC~ 

nepcneKTHBHhIM paCCMOTpeTh yqaCTHe rny6HHHoro nJ1IOMOBoro MaHTHHHoro 

HCTO~HKa. TaK .lI~ MarMaTH3Ma KpyrrHhIX H3Bep)l{eHHhIX npOBHHUHH xapaKTepHa 

KanHeBa~ cneUH<pHKa rny6HHHhIX MaHTHHHhIX pacnnaBOB ():(o6peUOB H .lIp., 2010). 

TaK .llJ1~ ueHTpanhHoH qaCTH CH6HPCKOH LIP xapaKTepHo npo~BneHH~ MeHMeqHTOB 

- BhlCOKOKanHeBhIX nHKpHToB (Co6oneB H .lIp., 2012), a .lI~ 3aBeplIlaIOIUero 3Tana 

3TOH npOBHHUHH TaK)I{e xapaKTepeH BhICOKOKanHeBhIH naMnpo<pHpoBhIH H 

naMnpoHToBhIH MarMaTH3M (BacIOKoBa H .lIp., 2012; Bpy6neBcKHH H .lIp., 2006; 

I1BanHoB 2013). KanHeBhIH ynhTpa6a3HT-6a3HTOBhrn MarMaTH3M npHcyIU H BTOPOMY 

3Tany 3MeHlIlaHhcKoH LIP (I130x 2005; Xoa H .lIp., 2008). 

C MoeH TOqKH 3peHH~ HaH60nee HHTepecHoH H B TO )l{e BpeM~ 

.lIHCKYCCHOHHOH ~B~eTC~ paCqeTHa~ qaCTH .lIHCCepTaUHOHHoH pa60ThI, r.lIe 

npe.lInpHH~ThI nOnhlTKH oueHHT <pH3HKO-XHMHqeCKHe napaMeTphI KpHCTannH3aUHH 

6a3HTOBhIX pacnnaBOB C yqeTOM .lIeKOMnpeCCHOHHOH HX KpHCTannH3aUHH H C yqeTOM 

npOMe)l{YTO'IHhIX KaMep. 3.lIeCh Hcnonh30BaHO HeCKonhKO nO,llXO.lIOB. C O.lIHOH 

CTOPOHhI Hcnonh30BaHhI COBpeMeHHhle reOTepMo6apOMeTphI no MHHepanaM 

BKpanneHHHKaM (Putirka, 2008), KOTophle 3aBe.lIOMO KpHcTannH30BanHch B 

rny6uHHhIX ycnoBH~X .lIO H3J1H~HH~ MarM. fIonY'IeHhI pa3nHqHhle rny6HHhI .lI~ 

paHHero H n03.lIHerO 3TanOB B 3BonIOUHH YKCH'IaHCKOH BynKaHUqeCKOH nocTpoHKH, 
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rrpH 3TOM HaH60JIee rny6HHHhle BKparrJIeHHHKH COOTBeTCTBYJOT rJIy6HHaM rpaHHUhI 

MOXO. Ha.n:o OTMeTHTh, qTO rroxo)l(a~ MHOrO ypOBHeBM CHCTeMa YCTaHOBJIeHa .n:m 

KmOqeBCKOrO BYJIKaHa KaMqaTKH (ApHCKHH, napMHHa 2000). 3TO TaK)I(e 

rro.n:TBep)l(.n:aeTc~ cOBpeMeHHhIMH ceHcMoToMorpaqmqeCKHMH HCCJIe.n:OBaHH~MH 

I1BaHa KYJIaKOBa. OqeBH.n:Ho, qTO rrOJIyqeHHhle pe3YJIhTaThI MO)l(HO paccMaTPHBaTh 

KaK rrpe.n:BapHTeJIhHhle H pa60ThI B 3TOM HarrpaBJIeHHH ueJIeC006pa3HO rrpo.n:OJI)I(HTh. 

,npyrM qaCTh paCqeTOB rrpoBo.n:HJIaCh C HCrrOJIh30BaHHeM rrporpaMMHOrO KOMrrJIeKCa 

«KoMarMaT», pa3pa60TaHHoro M.<1>peHKeJIeM H A.ApHCKHHhIM. HMO OTMeTHTh, qTO 

3Ta rrporpaMMa rr03BOmeT .n:OCTaTOqHO KoppeKTHo oueHHBaTh rrOCJIe.n:OBaTeJIhHOCTh 

KPHCTaJIJIH3aUHH JIHKBH.D:YCHhIX CPa3 B llIHPOKOM .n:Harra30He .n:aBJIeHHH. B TO )l(e 

Bpe~ OHa rrpHMeHHMa TOJIhKO .n:JI~ TOJIeHTOBhIX H H3BeCTKOBO-meJIOqHhIH 

BYJIKaHHqeCKHX cepHH. KaK CJIe.n:yeT H3 rreTpOXHMHqeCKHX .n:aHHhIX 60JIhlllM qaCTh 

BYJIKaHHTOB OTHOCHTC~ K YMepeHHOmeJIOqHOMY p~.n:y, rr03TOMY He ~CHO B KaKOH 

Mepe rrOJIyqeHHhle paCqeThI rrpHMeHHMhI .n:m TaKHX COCTaBOB. B CBoe BpeM~, 

CTOJIKHYBlllHCh C 3TOH rrp06JIeMOH, B HallleM KOJIJIeKTHBe rrporpaMMa 

«KOMArMAT» 6hlJIa MO.n:HCPHUHpOBaHa A.JIaBpeHqYKOM (rrporpaMMa «Pluton»), 

CrreUHaJIhHO .n:m paCqeTOB YMepeHHOIueJIOqHhIX MarM. K CO)l(aJIeHHlO, 3TOT 6JIOK .n:o 

CHX rrop He orry6JIHKOBaH H He .n:ocTyrreH .n:JI~ lllHpOKoro rrOJIh30BaH~. ,npyra~ 

rrp06JIeMa 3aKJIlOqaeTC~ B TOM, qTO B rrporpaMMe «KOMArMAT» paCCqHThIBaeTC~ 

HJIH TOJIhKO opTorrHpOKceH HJIH TOJIhKO rrH)I(OHHT, Tor.n:a KaK B rrpHpo.n:e cyru:eCTBYJOT 

rropo.n:hI B KOTOPhIX o.n:HOBpeMeHHO KPHCTaJIJIH3yeTC~ H opTorrHpOKceH H 

HH3KOKaJIhUHeBhIH rrH)I(OHHT. K TaKHM rrpHMepaM MO)l(HO OTHeCTH ra66pOHOPHThI 

ITaHcKoro MaCCHBa Ha KOJIhCKOM rrOJIYOCTpOBe (JIaThIIIoB, 2000). ITO.n:06Hhle 

TpexrrHpoKceHoBhle ra66poHoPHThI HCCJIe.n:OBaHhI HaMH Ha rrpHMepax pMa ra66po

MOHUO.n:HOPHTOBhIX MaCCHBOB TYBhI, BOCTOqHOrO CMHa H MOHrOJIHH. ITo 

3KcrrepHMeHTaJIhHhIM .n:aHHhIM rrpH rrOBhIllIeHHOH )l(eJIe3HCTOCTH paCrrJIaBa B03MO)I(HO 

COBMeCTHM KPHCTaJIJIH3aUH~ opTorrHpoKceHa H HH3KOKaJIhUHeBOro rrH)I(OHHTa B 

aCCOUHaUHH C KaJIhUHeBhIM KJIHHOrrHpoKceHoM. 3TO xapaKTepHo KaK pa3 .n:m 

KaJIHeBhIX YMepeHHOmeJIOqHhIX COCTaBOB. Cy.n:~ rro rreTporpacpHqeCKHM .n:aHHhIM 

HMeHHO TaKa~ cHTyaUH~ xapaKTepHa H .n:m MarM BYJIKaHa YKCHqaH. TeM He MeHee, 

HeCMOTp~ Ha YKa3aHHhle 3aMeqaHH~ rrpOBe.n:eHHhle paCqeThI y6e.n:HTeJIhHO 

rrOKa3hmalOT HaJIHqHe pa3HorJIy6HHHhIX rrpOMe)l(YTOqHhIX KaMep B KOTOPhIX 

rrpOHcxo.n:HJIa .n:HcpcpepeHUHaUH~ Hcxo.n:Horo paCrrJIaBa. 



I1HTepecHhIM npe,llCTaBJUleTCH nOnhITKa 06bHCHHTh 06pa30BaHHe 

BhICOKOrJIHH03eMHCThlX BYJIKaHH'IeCKHX nOpO,ll B COCTaBe BYJIKaHa YKCH'IaH. 

M.IO.,UaBhI,llOBa npHXO,llHT K BhlBO,llY, 'ITO 3TH nOpO,llhI 06Pa30BaJIHCh 3a C'IeT 

KYMYJIHUHH nJIamOKJIa3a npH BhICOKOM CO,llep)l{aHHH BO,llhI B MarMe. O,llHaKO HeT 

MHHepaJIOrO-neTporpaqm'IeCKHX ,llaHHhIX, KOTOphle nO,llTBep)l{,llaJIH 6hI 3TY MO,lleJIh. 

Bo BKparrJIeHHHKaX rrOJIHOCThlO OTCYTCTBYlOT BO,llOCO,llep)l{amHe ¢a3hl. MHe 

rrpe,llCTaBJIHeTCH 60JIee JIOrH'IHhIM npe,llrrOJIaraTh ¢JIOTHpOBaHHe (BCrrJIhlBaHHe) 

nJIarHOKJIa3a npH ero COBMeCTHOH: KPHCTaJIJIH3aUHH C rrHpOKceHaMH. 113BecTHO, 'ITO 

rrpH ,llaBJIeHHH rrOpH,llKa 6 K6ap rrJIanlOKJIa3 aHopTHTOBoro COCTaBa ,llOJI)l{eH 

BCrrJIhIBaTh B 6a3aJIhTOBOH: Marne, a npH 60JIee )l{eJIe3HCTOM COCTaBe MarMhI H 60JIee 

KHCJIOM COCTaBe nJIarHOKJIa3a OH BCrrJIhIBaeT rrpH MeHhlIIeM ,llaBJIeHHH. 

B 3aKJIlO'IeHHe He06xo,llHMO OTMeTHTh, 'ITO 3amHII.(aeMhle rrOJIO)l{eHHH 

060CHOBaHhI pe3YJIbTaTaMH rrpOBe,lleHHhIX c06CTBeHHhIX MHHepaJIOrO

rreTporpa¢H'IeCKHX, rreTpo-reOXHMH'IeCKHX H H30TonHhIX HCCJIe,llOBaHHH, a TaK)l{e 

COrJIaCYIOTCH C MO,lleJIhHhIMH paC'IeTaMH. ABTope¢epaT ,llHCCepTaUHH rrOJIHOCThlO 

COOTBeTCTBYeT CaMOH: ,llHCCepTaUHH. M.B.,UaBhI,llOBOH: orry6JIHKOBaHo 7 rre'IaTHhIX 

pa60T, B TOM 'IHCJIe 2 CTaThH B peueH3HpyeMhIX HaY'IHhIX H3,llaHHHX, 

peKOMeH,llOBaHHhIX BAK. I1pHBe,lleHHhIe B OT3hIBe 3aMe'IaHHH He HBJUllOTC5I 

KpHTH'IeCKHMH H MorYT 6hITh yqTeHhI B ,llaJIhHeHlIIeH pa60Te. I10JI~eHHhIe M.IO. 

,UaBhI,llOBOH: pe3YJIhTaThI BHOCHT cymeCTBeHHhIH BKJIa,ll B pa3BHTHe rrpe,llCTaBJIeHHH 0 

¢OpMHpoBaHHH BhICOKaKaJIHeBhIX MarM B cOBpeMeHHhIX OCTPOBO,llY)l{HhIX CHCTeMax H 

MOryT 6hITh HCnOJlh30BaHhI npH rrocTpoeHHH MO,lleJIeH IPH3HKO-XHMH'IeCKHX YCJIOBHH 

H \ieXaHH3MOB HX 3BOJIlOUHH. I10cTaBJIeHHhIe B pa60Te np06JIeMhI pelIIeHhI Ha 

BbICOKOM HaYllHoM ypoBHe C HCnOJIh30BaHHeM cOBpeMeHHhIx MeTO,llOB HCCJIe,llOBaHH5I 

BemeCTBa. I1pHBe,lleHHbIH cnHCOK anp06auHH pa60ThI CBH,lleTeJIhCTByeT 06 aKTHBHOM 

Y'IaCTHH ,llHCCepTaHTa B Ha~HOH: )l{H3HH H HHHUHaTHBHOCTH, a 06UIHPHhIH cnHCOK 

HCnOJIh30BaHHOH JIHTepaTyphI - 0 UIHPOKOM Kpyr030pe H rrpe,llBapHTeJIhHOM 

yrJIy6JIeHHOM 03HaKOMJIeHHH C nOCTaBJIeHHOH: 3a,lla'IeH. 'uHccepTaUHH XOPOlliO 

rrpOHJIJIlOCTpHpOBaHa, HanHcaHa HCHO H JIaKOHH'IHO H He CO,llep)l{HT «H36hITO'IHOH» 

HHIPOpMaUHH». I1pe,llCTaBJIeHHaH pa60Ta OTBe'IaeT BceM Tpe60BaHHRM, 

npe,llbHBJUleMhIM K KaH,llH,llaTCKHM ,llHCCepTaUHHM, H aBTop, HecOMHeHHo, ,llOCTOHH 

rrpHcY)l{,lleHHR CTerreHH KaH,llH,llaTa reOJIOrO-MHHepaJIOrH'IeCKHX HaYK no 

CrreUHaJIhHOCTH 25.00.04 «neTpOJIOmH, BYJIKaHOJIOm5l». 
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1130x AH,llpeH 3MH)IbeBH4. .lOh.lOP reOJIOrO-MHHepaJIOrH4eCKHX HayK, 

npo<peccop, 3aBe,llYJOIl{HH ;1aOOpaTOpneH neTpOreHe3HCa H PY,llOHOCHOCTH 

MarMaTH4eCKHX <p0pMaUHH I1HCTHTYTa reOJIOfHH H MHHepaJIOrHH CO PAH (630090, 

np. aKa,lleMHK KonTbra, 3), TeJI 8 (913) 0603240 izokb@ j grn .nsc.ru 

51, 1130x AH,llpeH 3MHJIbeBH4, ,llaJO COrJIaCHe Ha BKJI104eHHe CBOHX 

nepCOHaJIbHbIX ,llaHHbIX B ,llOKYMeHTbI, CBSl3aHHble C pa6oToH L(HccepTaUHoHHoro 

COBeTa H HX ,llaJIbHeHllIYlO o6pa6oTKY. 
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