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O T 3 h I B

Ha aemopebepam duccepma4uu Ha coucKaHue yueuofi cmeneHu xaadudama zeonozo-

MuHepilnozauecKux HayK no cnequ&nbHocmu 25.00.09 (zeoxu.Jwun, zeoxuJtutqecKue

uemodu noucKog none3Hblx ucKonaeMbtx> Kosnoea Eezeuun Huxonaeeuqa <<leoxtrnns,

Qenraroe fi accoqu[pyrcqnx c HI{Mrr lopoA KoHTaKToBoro opeoJra rrleJrorrgo-

yJrbrpaocHoBHof o MaccrrBa o: epuaa Bapara (Ko"urcrcufi no.rryocrpon)>>.

Pa6ota E.H. KosroBa rlocBtrueHa BaxHofi n npaxrr4r{ecKoM orHorrreur.rr4 TeMe orIeHKr4

napaMerpoB MeracoMarl4qecKoro no:4eficrnux no:ruSaenrrx rqenoqHo-ynbrpaocHoBHbrx

r<ap6ouaruroBblx znrpy:ufi a olpeAeneHr.re rroBe,qeHvs peAKux oJreMeHToB, B [epByro oqepeAb -

peIKo3eMeJIbHbIX v BblcoKo3apqHbx, rrocKonbKy B p{Ie cnyqaeB n rarcoft o6cranoexe

Sopunpyrorc{ rrpoMbrrrrJreHHo 3HaqnMbre MecropoxAeHzx Nb, Ta, zr, Hf, p3g z ap. B

coorBercrBlrv c nocraBneHnoft Uenuo rpaMorHo c$opnry:rupoBaHbr KoHKperHbre rracrHlre

3AAarryr uccnenoBaHllrr.

fiaunax pa6ota ocHoBaHa Ha co6creeHHoM rroJreBoM Marepr4€ure u peanr43oBaHa c

LIcrIoJIb3oBaHueM caMbIX coBpeMeHHbrx Mero.qvK r,r aHanr.rrurrecKoro o6opy4onaHax.

Anropy yAanocb AeranbHo pa:o6pam z o6ocHosarb HecKoJrrKo grarroB SopuuponaHur
KoHTaKToBbrx opeonoB rlleJroqHo-ynbrpaocHoBHbrx KoMrrneKcoB, a raKxe o6ocnoeart naz6olee

I4HTeHCI'IBHOe KOHIIeHTpI{pOBaHrZe peIKo3eMeJIbHbX U BbrcoKo3aptrAHblx SJTeMeHTOB HA

xap6ouarnroBoM 3Tarle craHoBJreHr4s KoMilreKcoB rrplr orAeneHr4r,r cylrecrBeHHo faJroreHoBofo

(Sropraanoro) Snrou4a.

Bce rppl 3alluqaeMblx rloJloxeHr.rr y6e4urelruo o6ocHoeaHH v AoKa3aHbr. il1s

AoKa3arenbcrBa rlepBoro 3alrlrlu1aeMofo rroJroxeHrlg 6rtln rpaMorHo I4crIoJIb3oBaHbI r,r3ororrHble

.4aHHbIe. lIpH o6ocuoBaH:aLr BToporo 3arru{qaeMofo flonoxenras 6rrr rrcrroJrb3oBau ugoxouurrfi

MeroA, IlrupoKo npI'IMeH{eMuft:apy6exHbIMI,I reoJroraMr{, oAHaKo [paKTr,rqecxLr He rageecrHrrfi s

uaruefi crpaHe. Kpoue toro, 6rIlu [perno]KeH6r Morenu $paxquouzpoBalLrs.[pr peaKrIr4oHHoM

e:aunao4eficrBt4lz pa3rI,IrIHbIX Sa:, y4onnerBopvrenrno o6rscHflrorque na6:lo4aeu*e Bapugr\krkr

Iz3orollHoro cocraBa yrnepo.4a H Kricnopo4a rap6ouaron. 14, HaKoHeu, [pr.r AoKa3areJrbcrBe

Tperbero 3alrlruIaeMoro rloroxenras 6rrro noKa3aHo, qro Mzrparllrs r4 KoHrreHTpr,rpoBaHve

peAKo3eMeJIbHbIX vt BblcoKo3ap.rrAHbrx sJTeMeHTOB KoHTponrrpyercr ocrarorrHbrM

KOHrIeHTpr4pOBaHHbrM $ropz4Hrrlr pacconoM, o6pasyroquucr ilpn uy6orolr

QpaxquoriupoBaHr,rr4 arnar,rroBoro cr{Jrr{KarHoro pacnJraBa.



Pesymraru pa6orsl anpo6uponanrr

cr,IMrro3uyMax u coBetuanl,Irx, ony6maxoBaHbl

WoSCC z Scopus.

Bcepoccnftcrux u MexAyHapoAHbIX

nucoropefiTrzHroBblx u34annflx PI4HII,

HA

B

3anegyrorqufi xa(pe4pofi ugoromrofi feoJIorI'IH Wncruryra HayK

Anrope(fepur :nantrcaH flcHbrM 14 )KraBbrM HayrrHbrM s3bIKoM, xopotrro Iannlocrpl4poBaH LI

o(fopvrneu. 3arquulaeMbre rroJroxeHr.rs xoporuo c$opnrynl4poBaHbl, y6e4Iarelsno o6ocnoBaHbl I'I

.4oKa3aHbr, pa6ota coorBercrByer nrr6panHofi crIeIIlIaJIbHocrIr. .{nccepraqvonHas. pa6ota

floJrHocrbro orBerraer rpeboeanurM, IrpeAbsBrteMblM K KaHAIrAarcKI4M At4cceprallIrsM, a ee

aBTop, Kog:roe Eereuzfi Hprxoraeeflq,3acJry]KtrBaer npucyx.qeHl,Is yuenofi crerleHz KaHI.uAura

feoJrofo-Ml4Hepanofl4r{ecKrrx HayK tto clequarrlbHocru 25.00.09 - reoxlrMlrq, teoxI,IMI'IqecKI'Ie

MeroAbr IIoIrcKoB rIoJIe3HbIX I4CKOnaeMbIX.

14.tl.2016

rocyAapcrBeHHoro 6roANeruoro o6pa-:onareJlbHofo yqpexAeHl'Ifl

<Caurr-llerep6yprcxufi rocy4apcrneHnttfi yHuBepclrrer> (ClI6f Y)

19903 4, Pocczx, r. Canxr-flerep6ypr, VHHnepczrercKafl na6., 7 I 9

Ten.: (812) 328-44-18, (812) 363-62-21

e-mail: k.lokhov@spbu.ru

o 3err,rre @e4epalrnoro

Bbrc[refo o6pa:onanux

Belyrqufi nay.rHufi corpyAHr4K I{enrpa I43oronHbIX I.rccle4oeauufi Oe4epalsuoro

rocyAapcrBeHHofo 6roANernofo yrrpex.4enus <Bcepoccnftcrufi nayuno-uccJleAoBarelrcrzfi

f eororr4rrec xufi. urtcruryr LIMeHI{ A. lI. Kapnl4 HcKoro ) (B CEf EI4)

199 106, Poccrax, r. CaHrr-llerep6ypr, Cpe4nIaft rry. 8.O., 7 4

Ten. :  (812)  328-90-85

e-mail: Kirill Lokhov@vsegei.ru
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Orgrrn

na anrope$epar Koslona Esreuus Hzr<onaenfiqa

<feoxzM['f, $enzron kI accoqfiI'Ipyloq]Ix c Hr4Mr,r nopoA KoHTaKToBoro opeona qenoqHo-

ynbrpaocHoBHoro MaccI{Ba Osepnax Bapaxa (Konrcruft [onyocrpon)> upe4crannenuoft na

covcKaHlre yreHofi crerleHu :rianlivrl.ara feoJrofo-Mr.rHepzuorr4qecg1tx HayK

.{uccepraqrloHHtul pa6ora E.H. KosroBa [ocBrrrleHa v3rreH]rro KoHTaKToBbrx opeonoB

qenoqHo-ynbrpaocHoBHrtx xap6oHarvroBhrx u:arpyzutrt u [oBeAeHnro peAKr4x 3neMeHToB rrpr4

MeracoMarl4qecKoM upeo6pasoBaFrnu [pLIKoHTaKToBbD( nopoA Ha rrpvMepe Maccr.rBoB

Konrcxoro ronyocrpona (osepnax Bapaxa, Eonrurofi a Maruft Kor4op). pa6om HachrrrleHa

Sarcruuecxrau Mareprl€uloM, B sefi [pr.rBoArrcr p$ynbrarhr MrrHepanoruqecKofo,

uerporpa$I4qecKoro fi feoxrlMllqecKoro LrccJreAoBaHr4r [opoA. Crovr orMerLrrb, rrro, AJrrr

OIIeHKI'I }rCTo!IHHKOB I'I [apaMerpoB MeracoMarr{rrecKoro nos4eficrnzx, aBTop r{crroJrb3oBaJr

AaHHhre rro rr3ororrHoMy cocraBy C, O, He, Sr u Nd.

o.ryna I'r3 B'DKH'D( pe3yJrbraroB, rroJl)^reHHhrx aBTopoM, rBJrrercr olpeAene'r,re Tpex

IrocJre'4oBareJrbHhD( [poqeccoB MeracoMarrrqecroft uepepa6orrur c KoJrLrqecrBeHHbrM

troAcqeroM trpI{BEOCa-BbrHoca gJTeMeHTOB Ea KaxqoM r{3 gTZltrOB. ?ru aarnrBre flBJUITOTC'

BtDKHbn'm Nrfl oqerrKE ([amopon, KonlpoJmpyrcry)( Murparmo E HaKorrJreHr{e peAKr.rx

SJICMEHTOB.

K coxanenuro' B anropeQepare lrer qerKoro olpeAeneHr{rr, qro us ce6s [peAcraBn er

<Ornoz,q xap6onaru'roBoro gratra): 6.',- tm eror Smo'r ocrarortrrhrM r{JrLr orreJr.f,Jrc, or

paBHoBecHoro rap6ouarrroBoro paculana? B uocne.queM cJfrrae [prrBeAerrHbre aBTopoM

AoBo.{bI o6 axrzsHofi urarpaqun peAKo3eMeJrbEbD( gJreMeEToB c $nrou4ou rap6onarqToBoro

3Tarla n o6parranxloull4e rlopoAhr He cornacyrorcr c gKc[eprrMeHTzlJrbHbrMr{ ArurHbrMz (Song et al.,

2016, Contrib Miner Petrol) ro pacrpeAeJrenuro 3JreMeHToB MeXAy paBHoBecgmav (pnrowAoM t4

rcap6ouarzroBbrM pacnnaBoM.



B qenou, pa6ora E.H. Kognona <<feoxvlMr4s. Senzron u accorlr4lrpyroqzx c Hr4Mr4 [opoA

KOHTaKTOBOIO OpeoJIa lqenoqro-ynbrpaocHoBHoro MaccrrBa orepnax Bapaxa (Konrcrrnft

[onyocrpor)> rar no ypoBHro rrocraHoBKv 3a/tar", TaK ]r fro KaqecrBy ee r4crron HeHr4s,orBeqaer

rpe6onanzrru' IlpeAb'f,BrseMblM K KarrAvAarcKHM AucceprarlrrsM, a E.H. Kognon 3acny)Kr4Baer

lpl'rcBoeHr'1'I ncronaoft creleHl4 :ralnv$ara reoJroro-MlrHepilrorvqecKr4x HayK rro

cfleqniurbHocrtM 25'00'09 reox]IMl4t' reox]rM]rsecKrre MeroAbr rrordcKoB rroJre3'bD(

I{CKOIIAEMbD(.

.{oporm<enu.r AHHa f enualr-enna

Ilncruryr reoJrorult rr MrrHepulJrorur[

una. B.C. Co6oneea CO pAH

630090 r. Honocn6r4pcK, np. Ar<a4enrzra Konrrora. 3
rer. 7(383)333-26-00,

naooparopr4r pyAHo-MarMarr4qecKlrx clrcreM r4 MeriurJrorenuu Ns 2 1 4
re4yrqrnft naytrurft corpyAur.rK

AOKTOp reoJroro-MvHepaflorurqecKr.rx HayK

Ilporonren Vlmox Polrauosrs

l4ycruryra reoJronrn tr Murrep:urorur

ru. B.C. Co6onena CO pAH

630090 r. Hosocz6upcK, rp. Axa4euzra Kourrora 3
rtr. 7pa3p3T:25:00,

la6oparopm pyroo-rvrarMarurrecKzx cEcreM E Mefturnoreunn Ne 214
nay*rrnl corpyru(

KaHAr.r.4aT reoJroFo-MEEepiuorErrecxtrx Ha)m

IIO.Eili i0b YNOC
3AB, KAHUE ffi.m
l l iPKni{A x.



Orsrre

Ha anropeQepar Anccepraqnn Kosrona Enrenr.rs HnrcoraeBEql r. Tsxe: IEOXI4MI{fl

oEHrrToB I,I ACCOqTMPyIOqUX C HrrMIr IIOPOA KOHTAL'TOBOIO OPEOJTA
IUETOqHO-yJTbTPAOCHOBHOTO MACCT'IBA O3EpHAf BAPAK.{ (KOJIbCI{UTZ

ilOnyOCTPOB) r npeAcraB;rennofi Ha colrcKaHue yqeHoft c-renerr Erf,rrrera reoJroro-

MlrHepaJrornqecKrrx HayK rlo cfleuuaJrbHocrr.r 25.00.09 - Ieoxrrmr, rGornt{ErrecKrre

MeTOAbI TTOIICKOB TIOJIe3HbIX IICKOrIaeMbx

B pa6ore Ha ocHoBe AeranbHofo rlerporpa(po-nuuepilJrbHofo lr r{3oror*o-feoxruErrecKoro

I'I3freHLIt Senuron MaccLIBa Osepnar Bapara, BrrepBbre ycrarroBJreua 3Tztrruocrb

MeracoMarl,IqecKux npoqeccoB, rroKa3ana xlrMl4lrecKa:I HarrpaBneuHocrb erm< npeoSpa:oBitFn-fi

n AaeTcfl. KoII,IqecTBeHHa' OIIeHKa npIrBHOCa - BbrHoca, qTo BaxHo KaK AJUr nOHIIMaHq{ reEe3Eca

co6ctnenno ttpoqeccoB Irlenoqno-yJlbrpaocHoBHoro MarMarr43Ma, TaK H m;,resnfr,

HenocpeAcrBeHHo cBt3aHHbrx c HI,IM B peruoHanbHoM aclreKTe, Harrpr4Mep B $oprrauponaum

KBapIIeBbIX n xap6onarHbrx XI4JI, nunefinrx 3oH MeracoMarr4ToB r{ Apyrhx He BcerAa IIoErrEhDK

o6pasonauufi. Oeuursr LIJILI KoHTaKToBhre opeonbr raKr{x Maccr.rB rar: KonAop, Osepnax

Bapara, A$pnran4a, I{3BecrHbI co BpeMeH r,rx orKpbrrns. B xa.recrse npuMepa KoHTaKToBbD(

ugueneuuft oHI{ ynoMuHalorct Bo MHofr{x cryAeHqecKux yre6uuKax u 3acnyra Aucceprarrra, B

ToM tITo oH Ha ocHoBe coBpeMeHHhfx MeroAoB r,rccneAosaHnft nonfmn KaqecrBeHHo HoBbIe

AaHHbIe o ux oco6enHocrtx SopnruponaHus. v B qacrHocrr,r rroKa3aJr MHorogranHocrb r.rx

(popuuponanur c[HxpoHHyro c graraMr4 $oprraaponauux co6crnenuo ulenorrHo-

ynbrpaocHoBHoro KoMrIJIeKca. IIpu gToM xorenocr 6u nonyqvrb orBer na rarofi Borrpoc, a He

flBJlterct lru qacrb nau6olee paHHI{x <Qenraron> o6pa:onanvrflMvr rrpeArxecrByroqr.rMtr

co6crneHHo IuenoqHo-ynbrpaocHonuoft t4HTpy3r.rfi, uoAo6Ho roMy, KaK Mr.rrMaTlrroBbre Kynona

B rreKoTopbrx cJrrrffrx npeArrrecTByroT rpaHHTHbrM MaCCV BnM.

Anrope(pepar xopottro o(fopunen h BecbMa raH(fopuarlrneu. y co?rcKareJrfl AocraroqHo

6omruoe KoJrr.rqecrBo pa6or.

B raqecrse 3aMeqaHr4fl xoreJrocb 6rr oruerrarb cJreAyroque:

l.I4Meercs nz un$oplrla\usy aBTopa o pa3Br,rrlr?r $enuron no arvrSrE6oJrr{TElM, ecnv Aa ro KaKr4e

or fluluvr.fl. nx npeo6pasosaHr,rfi or 6uornronrx nreft coe

2. flo'reuy BoKpyr rvfaHTcKLIX no pa3Mepy Xu6uHcKoro lr JlonosepcKoro Maccr.rBoB Her

xopouo BbrpaxeHHbrx 3oH $ euuruzaquu?



Pa6ora I4HTepecHat, 3acJlyxl4Baer BHnMaHvr4 e€ floJroxenr.rr AoKa3aubr Sarrrvecxrru

MarepI'IaJIoM I{ oHa tBJlsercfl xopourr4M crr4MyJroM AJrr AanbHefturero H3} reHHr (penrron n

Apyrffi o6pa-ronauufi xonraxroBoro opeoJra rlelorrHo-ynbTpaocHoBHbrx Maccr{son Koflbcroro

IloJlyocrposa u e€ aBTop, E.H. Kosron 6esycroBHo 3acnyxr4Baer rtpucy)KAeHus eMy yrenofi

cTerIeHLI KaHI.uI.ara reoJlofo-Mr.rHep€uofFrecKprx HayK no cnerlr4anbHocrr.r 25.00.09

feoxuur,u, reoxl,rMLIqecKrle MeroAbr rIorIcKoB [oJre3HhD( I,rcKorraeMbrx,

f' lato cofJracue na o6pa6otKy Morrx nepcouanbHbrx AaHHbx B AoKyMeHTbr, cBg3aHHbre c

pa6orofi Ar{cceprarlrrouHoro coBera vr Ha vrx 4arrneftmyro o6pa6omy.

AoKTopfeoJloro-Mr,rHepaJrorrrrecKrrxEavr( i--r--ZfK 
Sexos 

Enreulrfi Hll onaenr'q.

Beayrqzft nayrrruft corpyAHnK
ra6oparopun <KoncoJrr,rlrrpoBaHnofi roprr>
Oe4epansnoro 6ro,4Neruoro frpexreHurr HayKr{
feororr.r.recxufi ptrcrraryr PAH (flIH PAH)
flo.rronuft aApec: Mocrna lI90I7 flrrxencruft nep.7
ren. 8-495 - 9 59 -0 I -7 0, 8 49 5 -9 5 | -1 8 -40 (auperqus)
E-mail: tereh@ilran.ru

2nox6pr.20l6 r.

3cv / f.Y.z Yr-4P/?/ .'



Orsrrs ua anrope(f epar .4r{cceprarlztr

Kosroea EereHr,rs Huronaesu.ra

feoxra*ruq Qenuron rl accoqunpyroqux c HrrMrr [opoA KoHTaKToBoro opeoJra rqeJrorrHo-

yJrbrpaocHoBHoro MaccrrBa O:epnar Baparca (Konrcrcnfi no.nyocrpon)

npeAcraBnennofi na coI4cKaHVe yqeHo crerreHr.r :KaE,ivILara reoJroro-MzHepurnorurqecKr.rx HayK,

clell?IanbHocrr 25.00.09 - reoxzMl,It, reoxuMr4qecKrre MeroAbr rror4cKoB rroJre3Hbrx prcKonaeMbrx

B pa6ore, BbIIroJIHeHHofi Enrenueu HurcoraeBr4qeM, rrpr.rBoArrcr peynbrarbr AerirnbHoro

feoJlofuqecKoro, Ml4HepanorvqecKoro u reoxl,rMlrqecKoro uccJleAoBaHzx QeHr.rroB Maccr,IBoB

O:epna.r Bapaxa u Kon4op. llpelcta"JreHHbre pe3ynbrarbr 6aszpyrorcr Ha reonorr4qecKr.rx

AaHHrIX, flonfreHHblx rlpra AoKyIueHTarInu o6uaxenne Lr KepHa cKBaxr{H, n pasuoo6pa3Hbrx

MeroAtx t4ccJIeAoBaHLIt BelrlecrBa, BKJrroqar nerporpa(pvqecKoe onlrcaHr,re uuzSon,

orIpeAeJIeHI,Ie nJlorHocrl{ [opoA, crreKTpocKolruecKr,re MeroAbr (Parr,raH u -flfP), xuuzqecrnft

anutur3 MI,IHepaJIoB u [opoA vI a:naJ:rag cra6r,rnsnrx r4 paAr4oreHHbrx r{3oronoB.

B pesylrrare rroryqeHHbrx AaHHbrx, EnreuueM HrzxoraesfiqeM BhrABr4Hyrbr rpr,r 3arrlurrlaeMbrx

tIoJIo)KeHI{t, B Koropblx AaHo rroHr4MaH}re MHofocraAHfinoro npoqecca $euzruraquu

BMeIrIarcqrIX IOpOA rIpI.I [OCJIeAOBaTeJTbHOM BHe,4peHur4 rlenorrHo-cr{Jrr4KarHoro vr

rap6ouaturoBoro pacnJlaBoB, orrucaHHoe rroBeAeHr.re (npunnoc/nrruoc) rJraBHbrx lr lprrMecHbrx

eJIeMeHToB vr noKa3aHo BaxHa.u ponb tfnrougHoft $asu rrpn o6pasonanuu Qeuuron.

BrrAeranyrrre ronoxeull.fl AeraJIbHo o6ocnonanrr B asrope$epare v noATBepxAarorct

lpr4BoAr,rMbrMr,r Saxrr,ruecKlrMrl AaHHbrMpr.

Pa6ora Ha[HcaHa npocrblM u noH.srHbIM HayrrHbru r3brKoM, xopomo unnrocrpr4poBaHa.

Peaylrraru I{ccJIeAoBaHIaft ony6rurKoBaHbl B Tpex crarbrx 14 AoKnaAbrBarrvtcb na poccuficK}rx I4

MexAynapoAHbrx xou(pepeHqurx.

Hecrontrco Bo[pocoB, Koropbre Bo3HHKJrr,r rrocJre [porrreHr,rs anropetpepara:

I - gro He nepBoe I4ccJIeAoBaHue $euuroB rrlenoqHo-yJrbrpaocHoBHbrx KoMrrJreKcoe Ko6cxoro

ronyocrpona. Xoporuo LI3BecrHbI pa6omr A.C. Cepreeea (1967) n M.A. EnAoxvuona (1982)

rIocBtIqeHHbIe LIccneAoBaHLItM pasuoo6pasnrx Qenuron. flony-{vr nv aBTop Aannofi pa6orrr

rITO-TO [pI,rHII]I[I4aJrbHO HOBOe, OTJrr{trHOe OT pe3ynbraToB npeAbrAyrrl}rx r4ccneAoearelefi,

tBJltercfi JIH 9Ta pa6om pa3BLtrI4eM (crapbxD n,leitunu gro Hossrfi Ilrar B rroHHMaHrar,r Ilpoqecca

Qeuuraaaqurl? K coxaneHr4ro, gro He o6cyxgaercs B aBTope(fepare.



2 - s pa6ore l4cnonb3ylorcfl (crapble> TepMr{Hbr, KaK aJrbBr.rKlrr ta ceeur - B qeM cMbrcn

rlctloJlb3oBanvrs. erux repruraHou? B qeu pzl3Hrrrla MexAy orl4Mr4 Kurnbrlr4ToBrrnau rap6o*aruraMlr

(xponae 3epHr,rcrocru nopo4)?

3 - n pa6ore ylroMtHyrbl (peAKo3eMenbHbre $epporcap6onarurrr>, oAHaKo orcyrcrByer KaKa-s-

nn6o xaparrepracrrrKa orr.rx ropoA.

4 - gnn oIIeHKrr Mllrpauvu xllMlrqecKr.rx KoMnoHeHToB urcloJrb3oBaH MeroA P.JI. fpzsenca - B
qeM ero nper{MyrrlecrBo rro cpaBHeHr,rrc c MeroAoM Kasnlffra-Py4Huxa (1968X

HeclvrOrpr Ha BblcKzt3aHHbre nonpOcr/raMeqaHr.rs, HeT coMHenufi, .ITO [peIcTaBJreHHar pa6ora

coorBercrByer rpe6onaEr4flM BAKa, npeAbrBnfleMbrx K KaHAr.rAarcKr{M Arrcceprarlr.rrM. Anrop

pa6orrr, E.H. Ko3non, 6esyclonno, AocrolrH [pkrcyxAeHr4r yreHoft crerreHlr KaHAr.r,qara

reoJloro-MllHep€uroruqecKllx HayK no cleur4uurbHocru 25.00.09 - reoxr,rMLtr, reoxr4MutrecKne

MeTOAbI TTOITCKOB nOJIe3HbIX I4CKOrraeMbIX.
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YnusepcurercKaff ua6. 7 I 9
Canxr-llerep6ypr 19903 4

TeneSoH 812-3289481
SlexrpoHua"rr rorrra a.zaitsev @spbu.ru
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