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Ha ouccepmau,Ulo 03epOBa A 10. "!1uHaMuKa 3pynmuBHou OeJlmenbHOcmu, 


3BonlOu,UJI MaZM U Mooenu 6a3anbmOBblX U3Bep>KeHUU (Ha npUMepe KnlO'IeBCKOZO 


BynKaHa) " Ha COUCKaHue Y'leHOU cmeneHU oOKmopa zeonOZO-MUHepanOZU'IeCKUX 


HayK no cneu,uanbHocmu 25_00_04 - nemponozuJI U BynKaHonozuJI_ 


,l].Lt1CCepTaL\Lt10HHa51 pa60Ta A.fO. 03epoBa nOCBSHl-leHa 3pynTLt1BH0C1 ,[lLt1HaMLt1Ke BynKaHa 

KnlO4eBcKoro , HaLt160nee KpynHoro , aKTLt1BHoro Lt1 xopowo Lt13Y4eHHoro reOnOrLt14eCKVlMLt1 Vl 

reocpVl3Lt14eCKLt1MLt1 MeTO,[laMVl BynKaHa KaM4aTKVl. II1ccne,[loBaHVlH HOCHT, HeCOMHeHHO , 

KOMnneKcHblC1 xapaKTep Ha CTblKe ,[lByX HaY4Hbix ,[lLt1Cl-ILt1nnVlH - BynKaHOnOrVlLt1 Lt1 

neTpOnOrLt1Lt1 . B OTnLt14Lt1e OT 60nbWLt1HCTBa paHee BblnOnHeHHblX Lt1CCne,[lOBaHLt1~, A.fO . 

03epoBbiM C,[lenaHa nonblTKa KOMnneKCHoro OnLt1CaHLt1H npol-lecca , Ha4Lt1HaH C Lt13Y4eHLt1H 

neTpOnOrLt14eCKLt1MLt1 MeTO,[laMLt1 3 Bon IOl-ILt1Lt1 MarMaTLt14ecKoro BeLl..\eCTBa , BbIHBneHVl51 

nepLt10,[lLt14HOCTLt1 3KCnn03Lt1BH0C1 aKTVlBHOCTLt1 no ceLi1cMonOrLt14eCKLt1M Lt1 reOnOrLt14eCKLt1M 

,[laHHbIM , ,[l0 31(CnepLt1MeHTanbHoro MO,[lenVlpOBaHLt1H ra30rLt1,[lpO,[lLt1HaMLt14eCKOro pe>KLt1Ma B 
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MarMaTLI1yeCKOM KaHane. AKTyanbHocTb pelleH31t1pyeMoVi ,o,lt1CCepTallLl1It1 He Bbl3blBaeT 

COMHeHIt151. 

Pa60Ta 06beMoM 428 CTpaHLI1l1, COCTOIt1T 1t13 BBe,o,eHIt151, yeTblpex rnaB It1 3aKnfOyeHIt151. 

OHa BKnfOyaeT B ce651 101 PIt1CYHOK, 15 Ta6nlt1l1, 10 nplt1nO>KeHIt1V1 It1 Cnlt1COK nlt1TepaTypbl 1t13 

437 HaIt1MeHOSaHIt1V1 . t:\lt1CCep Ta lllt151 npe,o,CTaBn51eT c060Vl It1TOr 30-neTHIt1X 

BynKaHonorW-leCKLI1X It1 neTpOnOrlt1yeCKIt1X It1ccne,o,oBaHlt1111 aBTopa cOBpeMeHHoro BynKaHIt13Ma 

KaMyaTKIt1. 

Bo BBep,eH"'''' 060CHosblBaeTc51 aKTyanbHocTb It1 wenLl1 npoBe,o,eHHblx LI1ccne,o,oBaHIt1I11, 

OnIt1CbIBafOTC51 It1crlOnb3yeMbie MeTo,o,It1YeCKlt1e npLl1eMbl, HaYYHa51 HOBIt13Ha It1 npaKTV1yeCKa51 

3HaYV1MOCTb . 3,o,ecb >Ke npIt1Bo,o,51TC51 OCHOBHble CBe,o,eHLI151 0 synKaHe KnfOyeBCKOM , ero 

3pynTV1BHoll1 ,o,e51TenbHOCTV1 V1 rny6V1HHoM CTpOeHL-1L-1 . Pa3,o,en HanLl1CaH npocTblM L-1 51CHbIM 

513bIKOM, aBTop nOKa3blBaeT xopowee 3HaHV1e npe,o,MeTa V1ccne,o,OBaHL-151 . 

K pe,o,aKWL-10HHbIM 3aMeyaHL-151M cne,o,yeT OTHeCTIt1 npL-1cYTcTBV1e B TeKCTe XOTb L-1 

He60nbworo YL-1cna, HO rpaMMaTV1yeCKL-1X It1 CTlt1nL-1CTL-1yeCKL-1X OWL-160K. nO,o,pa3,o,en «3a,o,aYLI1 

L-1CCne,o,OBaHV151» MO>KHO 6bln0 6bl COKpaTIt1Tb, y6paB L-1nL-1 crpynnV1posaB nYHKTbl 5 - 10 . 

He06blYHbiM Bblrn51,o,V1T so BBe,o,eHL-1L-1 KpaTKL-1V1 pa3,o,en 06 3pymL-1BHOVI ,o,e51TenbHOCTL-1 

L-1 rny6L-1HHOM CTpOeHL-1L-1 Bynl<aHa KnfOyeScKOII1 . TaKoro TL-1na L-1HCPOPMaWV151 06blYHO 

nOMe~aeTC51 S oT,o,enbHYI0 rnaBY, nOCB51~eHHyl0 06~eVl reonOrlt1yeCKOVI L-1 

reo,o,V1HaMIt1YeCKOIl1 xapaKTepL-1CTL-1Ke 06beKTa L-1CCne,o,OBaHL-151, oc06eHHocT51M ero CTpOeHL-151 

L-1 3pynTL-1BH0Il1 ,o,e51TenbHOCTL-1 . B 3TOVI )Ke rnase weneco06pa3Ho 6bln0 6bl nOMeCTL-1Tb 

He06xo,o,L-1MblVi KapTorpacpL-1yeCKL-1V1 MaTepL-1an L-1 reonOrLl1yeCKLI1e pa3pe3bl. Bce 3TO 

3HaYvnenbHO 06nerYL-1no 6bl YL-1TaTemO nOHL-1MaHL-1e L-1HcpopMaWL-1V1 , L-13nmKeHHoVl, HanpL-1Mep, 

B rnaBe 1. 

B rIlaBe 1 «<!)OpML-1pOSaHL-1e MarMaTL-1yeCKOVI cepL-1L-1 nopo,o, KnfOyeBcKoro BynKaHa» Ha 

OCHOBaHlt11t1 neTpOXL-1ML-1yeCKL-1X, reOXIt1Mlt1yeCKIt1X L-1 ML-1HepanOrlt1yeCKLI1X ,o,aHHbIX, pe3ynbTaTos 

KOMnbl0TepHoro Mo,o,enlt1pOBaHIt151, aBTop paccMaTpV1BaeT Bonpocbl npe06pa30BaHL-151 

MarMaTlt1yeCKoro Be~eCTBa B nL-1TafO~ell1 CL-1CTeMe BynKaHa KnfOyeBCKOVl , npe,o,naraeT 

Mo,o,enb cjJ0pMlt1pOBaHL-151 HenpepblBHoVi BblcoKoMarHe3L-1anbHOVI-sbICOKOrnL-1H03eML-1CTOVI 

6a3anbT-aH,o,e31t16a3anbToBoVi CepV1L-1 . 3Ta rnaBa , 06beMoM 153 CTp . , npe,o,cTasn51eT C060Vl, 

no cy~ecTBy caMocTo51TenbHYfO pa60TY, co CBOL-1M BBe,o,eHL-1eM, MeTo,o,L-1YeCKOVI yaCTbfO L-1 

3aKnfOyeHL-1eM . B MeTo,o,lt1YeCKOVI yaCTL-1 ,o,eTanbHO onV1caHbl He TonbKO It1CnOnb30BaHHbie 

aHanL-1Tlt1yeCKL-1e MeTo,o,L-1KIt1 , HO It1 nplt1HWL-1nbl oT60pa 06pa3WOB L-1 np060no,o,roToBKL-1 . A.fO . 

03epOBb1M , HeCOMHeHHO , npo,o,enaHa 60nbwa51 pa60Ta no 0606~eHlt1fO cyL~ecTByl0~V1x 

npe,o,CTaBneHL-1V1 KaK 0 reHe3V1ce BbICOKornV1H03eML-1CTbIX 6a3anbToB OCTPOBO,o,Y>KHbIX cepL-1V1 

B wenOM, TaK LI1 BynKaHa Knl0yeBCKOro , B YaCTHOCTL-1 . .oeTanbHO paCCMOTpeHbl BonpOCbl 

" 
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KllaCCVlcj:n"'KaL\Vl~ BynKaHoreHHblX 06pa30BaHVl~ , C KpVlTVlyeCKVlM 0630pOM CYLL1eCTBYIQLL1VlX , 

yaCTO 3anYTaHHbIX, neTpOXVlMVlyeCKVlX KpVlTepVleB . 

06CY>KAeHVle OC06eHHOCTe~ BapVlaL\Vl~ neTpOreHHblX VI MVlKp03neMeHTOB npVlBO,o,VlT 

aBTOpa K BbIBO,o,y 0 npOVlCXQ)I<,o,eHVlVl pa3nVlYHbiX TVlnOB MarM BynKaHa KnlQyeBcKoro Vl3 

O,o,HOro nepBVlYHOrO BblCOKOMarHe3V1anbHoro paCnnaBa . npVl 3TOM Vlcnonb3ylQTc~ B 

OCHOBHOM ,o,aHHble MVlKP030H,o,OBbIX VlCCne,D,OBaHVl~ nOpO,D,006pa3ylQLL1VlX MVlHepanOB VI 

paCnnaBHblX BKJlf04eHVI~ . ,lJ,n~ nOCTpOeHVI~ neTpOreHeTVlyeCKO~ MO,o,enVl 6blnO BblnOnHeHO 

YViCneHHOe MOAenVlpOBaHVle (npOrpaMMa KOMArMAT) npoL\ecca KpVlCTannVl3aL\VlOHHO~ 

,o,VlcpcpepeHL\VlaL\VlVI, BepVlcpVlKaL\Vl51 nonyyeHHblX ,o,aHHbIX nYTeM COnOCTaBneHVl~ C 

npVlpO,D,HbIMVl neTpOXVlMVl4eCKVlMVl TpeH,o,aMVI Vl pe3ynbTaTaMVI Ce~CMVl4eCKVlX 

VlCCne,o,OBaHVI~ . Hall160nee VlHTepeCHbl , no HaweMY MHeHlI1fO , Vlcnonb30BaHVle 

MVlKP030H,o,OBbIX Vlccne,o,OBaHVl~ ,o,n51 peKOHCTpYKL.(VlVl nop51,o,Ka KpVlCTannVl3aL\VlVl 

nopo,o,oo6pa3YLL1V1X MVlHepanOB , B 4aCTHOCTVl nnarVlOKlla3a . 

3aMeyaHVl51 	K nepBOVI maBe : 

1. 	 ABTOPOM 6blno y,o,eneHo He,o,OCTaT04Hoe BHVlMaHVle MVlKpo3neMeHTHoMY Vl 

Vl30TonHoMY Vl3Y4eHVlfO . ,lJ,aHHble no MVlKpo3neMeHTaM HeMHor04VlcneHHbl, a 

KpaTKOe onVlcaHVle Vl30TonHbiX ,o,aHHbIX OCHOBaHO TonbKO Ha pa60Te 

,o,Ba,o,L\aTVlneTHeVi ,o,aBHOCTVl (Kersting. Arculus, 1995). 

2. 	 B o6cy~eHVlVl He paCCMaTpVlBanC51 Bonpoc 0 B03MO~HOVi ponVl KOPOBOVI 

KOHTaMVlHaL\VlVl B npOVlcxo~eHVIVI 6a3anbTOBbiX cepVlVl BynKaHa 

KnIQ4eBCKOVI. 5e3 TaKoro o6cy~eHVl51 paCCMaTpVlBaTb cppaKL\VlOHHYfO 

KpVlCTannVl3aL\VlfO B Ka4eCTBe e,o,VlHCTBeHHoro MexaHVl3Ma 3BOnfOL\VlVl 

nepBVl4HbiX MarM He,o,OCTaT04HO KoppeKTHO . 

Onpe,o,eneHHble npOTVlBope4Vl51 cYl1.(eCTBYfOT B VlHTepnpeTaL\VlVl 

reOXVlMVl4eCKVlX ,o,aHHbIX. HanpVlMep, B pa60Te ,o,enaeTc51 BblBOg 0 

npOVlCX0>KAeHVlVl pa3nVl4HbiX neTpOXVlMVlyeCKVlX TVlnOB Km04eBcKoro BynKaHa 

B pe3yn bTaTe npeVi MYl1.(eCTBeH Horo cppaKL\VlOH Vl pOBaH Vl51 onVlBVl Ha Vl 

KnVlHOnVlpOKceHa. Ho ,o,n51 no,o,TBep>KAeHVl51 3Toro BblBo,o,a MO~HO 6bln0 6bl 

BblnOnHVlTb reOXVlMVl4eCKoe Mo,o,enVlpOBaHVle C Vlcnonb30BaHVleM BanOBblX 

K03cpcpVlL\VleHTOB pacnpegeneHVl51 . KpOMe Taro, Ha ,o,VlarpaMMe 1-17 

(HopManVl3aL\Vl51 K HaVl60nee npVlMVlTVlBHoMy 6a3anbTY npop~Ba 5yno4Ka) 

Ha6nfO,o,aeTc51 OT4eTnVlBa51 3aKoHoMepHocTb ysenVl4eHVle rny6V1Hbl 

OTpVlL\aTenbHo~ Ta-Nb aHOManVlVl C na,o,eHVleM MarHe3V1anbHOCTVI nopo,o, . 

.Qn51' 06b51cHeHVl51 3TOro cpeHoMeHa He06xo,o,VlMO npe,o,nonaraTb nVl60 

Y4acTVle BO cppaKqVloHVlpoBaHVlVl aKL\eCCOpHbIX cpa3 , nVl60 BOBne4eHVle B 
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MarMOreHe3L1C Y4aCTKOB MaHTL1Ltl B 60nbwell1 CTeneHLtl MeTaCOMaTL14eCKLtl 

nepepa60TaHH0ll1 Cy6,o,YKl...\LtlOHHblMLtl np0l...\eCCaMLtl. 

B rIlaBe 2 paCCMaTpLtlBaKHCs:I Bonpocbl nepLtlo,o,Ltl4HOCTLtl B ,o,LtlHaMLtlKe Ltl3Bep>KeHLtlIl1 

Kmo4eBcKoro BynKaHa . rnaBaTaloKe nOCTpoeHa KaK caMOCTOs:lTenbHOe LtlCCne,o,OBaHLtle C 

BBe,o,eHlt1eM, TpeMs:I pa3,o,enaMlt1 Ltl 3aKmOLJeHLtleM . OCHOBHOIl1 LtlCnOnb3yeMblll1 MeTO,o, 

aHaml\3 nepLtlo,o,LtlLJHOCTev, 3pynTLtlBHbiX npOL\eCCOB no nLtlTepaTypHblM ,o,aHHbIM , Ltl3Y4eHLtle 

,o,LtlHaMLtlLJeCKLtlX napaMeTpoB cOBpeMeHHblx Ltl3Bep)KeHLtl VI , OL\lt1CPPoBKa nepBLtl4HbiX 3anLtlCell1 

BynKaHLtl4ecKoro ,o,pO>KaHLtls:l, nonY4eHLtle HenpepblBHblX Ps:l,o,OB CeVlCMLtl4eCKlt1X ,o,aHHbIX , 

nOCTpOeHLtle rpacpLtlKOB BpeMeHHblx BapLtlaL\LtlVl orLtl6alOLl.\eVl aMnnLtlTy,o,bl BynKaHLtl4ecKoro 

,o,pO>KaHLtls:l Ltl o6pa6oTKa lt1X MeTOAaMLtl MaTeMaTlt14eCKOVI CTaTLtlCTLtlKLtl. B pe3ynbTaTe A.ID. 

03epoBbiM npe,o,nO>KeHa C06CTBeHHas:l KnaCCLtlcpLtlKaL\Ltls:l nepLtl0ALtl4eCKLtlX s:lBneHLtlVl Ha 

BynKaHe , B OCHOBY KOTOPOVI nOnO>l<eHbl ,o,aHHble 0 npOAOmKLtlTenbHOCTLtl nepLtlOAOB Ltl 

oco6eHHocTs:lX npOs:lBneHLtls:l 3KCnn03LtlBHOVI aKTlt1BHOCTLtl . 

50nbwoe BHlt1MaHLtle B ,o,aHHoVi maBe y,o,eneHo BynKaHLtl4eCKoMY APO>KaHLtlIO Ltl 

LtlCnOnb30BaHLtllO 3TOro cpaKTopa ,o,ns:l Bbl,o,eneHLtls:l nepLtlo,o,Ltl4HOCTLtl B ,o,V1HaMLtlKe Ltl3Bep>KeHLtlVl 

KnlO4eBcKoro BynKaHa. 50nbwoVi LtlHTepeC npeACTaBns:leT conOCTaBneHLtle Cell1CMLtlLJeCKOVI 

LtlHcpopMaL\LtlLtl C reOnOrLtl4eCKLtlMLtl AaHHblMLtl no Ltl3Y4eHLtllO CnOlt1CTOCTLtl wnaKOBblX KOHYCOB. 

Ha OCHOBaHLtlLtl aHanLtl3a BynKaHOnOrLtl4eCKLtlX Ltl ceViCMOnOrLtl4eCKV1X AaHHbIX , ,o,enaeTCs:I 

npLtlHL\LtlnLtlanbHO Ba>KHblV! BblBO,o, 0 npoLtlCXO~eHLtlLtl Tpex Bbl,o,eneHHblX rpynn 

nepLtlo,o,Ltl4HOCTeV! He B pe3ynbTaTe nepeCTpOIl1KLtl nOABOAs:lLl.\eVl CLtlCTeMbl BynKaHa LtlnLtl 

nocne,o,OBaTenbHOVI nepLtlOALtl4eCKOVI cpnlOKTyaL\LtlLtl COCTaBa pacnnaBa, a B pe3ynbTaTe 

npOs:lBneHLtls:l ra30rLtl,o,pOALtlHaMlt14eCKLtlX pe>KLtlMOB B nOABo,o,s:lLl.\eM KaHane, npLtl06peTalOll..\LtlX 

nepLtlOALtlLJeCKV!VI xapaKTep 3a C4eT nepepacnpe,o,eneHLtls:l ra30B0ll1 cpa3bl B npoqecce 

no,o,beMa. 

B L\enOM,' maBa 2 l l-jaLtl6o;'ee LtlHTepeCHas:l KaK no KOnLtlLJeCTBY LtlHcpopMaL\LtlLtl, TaK Ltl_ 
, I 

l<a4ecTBY ee , o6pa6oTKLtl . ' Bbl,o,ereHHble aBTopoM OCHOBHble cpaKTopbl nepLtlo,o,Ltl4HOCTLtl 
II , I 

lt1MeIOT Ltl 60nbwyIP npaKTLtl4ecKYlO 3Ha4LtlMOCTb , YLJLtlTblBas:l BblCOKYIO 3KOnOrLtl4ecKYlO 

onaCHOCTb 3KCnn03LtlBHoro OCTPOBO,o,Y>KHOro BynKaHLtl3Ma. 
, 

rIlaBbl 3 '" 4 ,o,LtlCCepTaL\LtlLtl nOCBml.\eHbl OnLtlCaHLtlIO pa3pa6oTaHHoro A.ID. 03epoBbiM 

KOMnneKca annapaTypbl ,o,ns:l MOp,enLtlpOBaHLtls:l cpLtl3Ltl4eCKLtlX npOL\eCCOB 6a3anbToBbiX 

Ltl3Bep>KeHLtlVl KnlOLJeBCKOro ByJ)KaHa Ltl co,o,ep>KaT 6onbwoVi OpLtlrLtlHanbHblVi MaTepLtlan no 

3KCnepLtlMeHTanbHoMY MOA~nLtlpOBaHLtlIO BynKaHLtlLJeCKLtlX Ltl3Bep>KeHLtlVl - nynbCLtlpYIOll..\ero 

cpoHTaHLtlpOBaHLtls:l, . CTpOM6onlt1aHCKlt1X B3PblBOB Ltl nepLtlo,o,Ltl4ecKoro cpoHTaHLtlpOBaHLtls:l. 3TLtl 
t 

~ , 

maBbl B OCHOBHOM HOCs:lT OnLtlCaTenbHblVi xapaJ<Tep . Ho B03HLtlKalOT Bonpocbl, CBs:l3aHHble C 
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VlCnOJlb30BaHVleM 3KCnepVlMeHTaJlbHbiX gaHHblx npVl VlHTepnpeTaL\VIVI npVlpOAHblX 51BJleHVlII1. 

,lJ.Jl51 3KCnepVlMeHTOB aBTOp VlCnOJlb30BaJl paCTBOp BOAbl C npVlMeCblO mVlL\epVlHa , 

nJlOTHOCTb VI B513KOCTb KOTOPOro Ha HeCKOJlbKO nop51gKoB HVI)I{e aHaJlOrVl4HbiX napaMeTpOB 

6a3aJlbToBoro paCnJlaBa . KpOMe TOro He 51CHO , Ha OCHOBaHVIVI KaKVlX KpVlTepVleB B 

3KcnepVlMeHTe peryJlVlpOBaJlaCb noga4a ra3a . ComaCHO pe3YJlbTaTaM 4V1CJleHHoro 

MogeJlVlpOBaHVl51 (maBa 1) cogep)l{aHVle BOgbl B 6a3aJlbTOBOM paCnJlaBe BYJlKaHa 

KJl104eBCKoll1 COCTaBJl51eT Bcero 2 %, 4TO gOJl)I(HO orpaHVl4V1BaTb BJlVl51HVle ra30BbiX 

3MaHaL\VlII1 Ha xapaKTep BYJlKaHVl4ecKVlx Vl3Bep)l(eH VI VI. Bepo51THo, 4TO Hap51gy C 3TVlM 

. cpaKTopoM 60JlbWYlO pOJlb VlrpaJlVl MexaHVl4eCKVle oco6eHHocTVI nogbeMa paCnJlaBa K 

nOBepXHOCTVI, HanpVlMep nepVlogVl4ecKa51 3aKynopKa nOABog51~VlX KaHaJlOB VI CB513aHHoe C 

Hell1 HaKOnJleHVle ra30BOVi cpa3bl B MarMaTVl4eCKOVi KOJlOHHe . 1I13-3a CJlO)l{HOCTVI 

nOCTaBJleHHblX 3aga4, B03MO>KHO, He Bce BonpOCbl B03HVlKHOBeHVl51 nepVlogVl4HocTell1 

peweHbl B nOJlHOIl1 Mepe. 

B 3aKJl104eHVlVI CJlegyeT OTMeTVlTb, 4TO Bce npVlBegeHHble B OT3blBe 3aMe4aHVl51 HOC51T 

gVlCKYCCVlOHH blll1 , JlVl60 pegaKL\VlOHHbIVi xapaKTep VI He BJlVl51IOT Ha 06lJ..1YlO nOJlO)l{VlTeJlbHYIO 

OL\eHKY paCCMaTpVlBaeMOIl1 pa60Tbl. ,lJ.VlccepTaL\Vl51 AJO. 03epOBa npegCTaBJl51eT co6oll1 

3aKOH4eHHblVi HaY4Hblll1 Tpyg, 51BJl51IO~VlII1C51 3Ha4V1TeJlbHbIM BKJlagoM B Vl3Y4eHVle 

6a3aJlbTOBOro BYJlKaHVl3Ma KaM4aTKVI , 3BOJlIOL\VIVI KpynHblx BYJlKaHVl4eCKVlX L\eHTpOB, 

MexaHVl3Ma BYJlKaHVl4eCKVlX Vl3Bep)l{eHVlVI. Pa60Ta 51BJl51eTC51 KpynHblM o606lJ..1eHVleM no 

pa3JlVlLlHbiM acneKTaM BYJlKaHOJlOrVlVl . B Vl3JlO)l{eHVlVI MaTepVlaJla aBTOp nOKa3blBaeT 

BblCOKYIO 3pygVlL\VlIO, a ( BOPLleCKVlII1 nogxoA B peweHVIVI CJlO)l{HblX 3agaLl 51pKO BblgeJl51eT 

gaHHylO pa60Ty'cpeAVI .QpyrVlx, paHee ony6JlVlKOBaHHbIX. 
I 

50JlbWVlHCTBO 3alJ..lVlL.Q~eMbIX nOJlO)l{eHVlII1 ony6JlVlKOBaHO B aBTopVlTeTHblX Vl3AaHVl51X VI 

MoryT cLlVlT<inbc51 gOKa3aHHbIMVI . Cogep)l{aHVle aBTopecpepaTa COOTBeTcTByeT cogep)l{aHVlIO 

gVlccepTaL\VI VI. 

A.ID. 03epOB nO!{a3aJl ce651 TBopLleCKVlM, 3PYAVlpOBaHHbiM CneL\VlaJlVlCTOM VI, 

HeCOMHeHHO, 3aCJlY)l{VlBaeT npVlCY)l{geHVl51 CTeneHVI gOKTopa reOJloro-MVlHepaJlOrViLleCKVlX 

HayK no cneL\VlaJlbHOCTVI '25.00 ~ 04 - neTpOJlOrVl51, BYJlKaHOJlorVl51 . 

fJlaBHblVi HaY4HblVi CQTpygHItiK Jla60paTOpVlVl reOXVlMVlVI ,lJ.BfV1 ,lJ.BO PAH, A.r.M.H. 

ID.A. MapTblHOB 


!IWfO ~~
1'QCYAaQmt1lMOll 6llAlfJ1lOf,........ 
,nan.MeIOCTOI,INhlA reOnOrH'iCCICHA MHCTHT)'T 
,AlU1bJfCBOCTO'nIoro OT,IIcnCHJIJ PoooKlcKOa IXAACNIIH Hayx 

nOAnMCb~yf~A23a8ePA~ 
Ha'f8nbHIo1I( ~ d/ A Q 
QTAena KllAPO V'..H. rl.0 

u
-..PL- .aa.-t-- 20~r. 



(J)eoepanbHoe 2ocyoapcmseHHoe 6100>KemHOe YLfpe>KOeHUe HaYKU 

,aanbHesocmOLfHblU 2eOn02ULfeCKUU uHcmumym ,aBO PAH (,aBiJ!1 ,aBO PAH) , 2nasHblu 

HaYLfHblu compyoHuK 

+7 914 705 1868, martynov@fegi.ru 

OT3blB paccMoTpeH ~ op,06peH B Ka4eCTBe ocplt1L\lt1anbHOro OT3blBa OT Bep,y~eLli 

OpraHlt13aL\lt1lt1 Ha 3ace,QaHlt1lt1 na6opaTOp~lt1 reOXlt1Mlt1lt1 ,lJ,BrVl ,lJ,BO PAH 5 Ma51 2016 

(npoToKon NQ 10/05-2016) . 

CTapw~LIi HaY4HbiLii COTPYAHlt1K na60paTOplt1~ reOX~Mlt1lt1 ,lJ,BrVl ,lJ,BO PAH 
I 

,QOKTOp . reOn-Mlt1H . HayK ~ ------ TapaceHKo VI .A 

TapaceHKo J!1puHa AHopeesHa 

(J)eoepanbHoe 2ocyoapcmseHHoe 6100>KemHOe YLfpe>KOeHUe HaYKU 

,aanbHesocmOLfHblU 2eono2uLfecKuu uHcmumym ,aBO PAH (,aBiJ!1 ,aBO PAH), cmapwuu 

HaYLfHblu compyoHuK 

+79146624219, tarasenko_irina@mail.ru 
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