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3AKJIIOIIE HI,IE AVICC EPTAIII4O HHOTO C OBETA A O 02. 1 O 9. O 1

Ha 6a3e Oe4eparbHoro rocyAapcrBeHHoro 6roAxerHoro yqpe)KAelanfl, HayKr.r Op.ueHa

JIeuuHa n Opleua Orcrq6prcrofi Penomorrr4vr Irlscruryra reoxvtMvrvt u aHalrvru.recrofi

xr4Mnuurvt.B.VL BepnaAcKoro Poccuficrcofi aKaAeMHu HayK rro Arrcceprarlur{ B.C.

Epoucxoro Ha cor4cKaHrle yueuofi crerIeHLI KaHrr4rara Susr,rKo-MareMarrrqecKr{x HayK

arrecraunoHHoe .uero Nq

perrreHne Ancceprarlr4oHHoro coBera or 15.12.2016 }lb 6

O IrpHcpK Aelnlar4 EpoucroMy Bacnrnro Cepreenwy, rpalxAaHr,rHy Poccuu, yuenofi

cre[eHr{ KaHArrAara Susr4Ko- MareM arlrqecKrrx HayK.

lraccepra\wn (OIIPEAEIEHI{E IIPI,IMECEr yfJIEPOAA VI BOAOPOAA B

cr4IlvrKATAX METOAOM MACC-C|IEKTPOMETPT4U BTOPI4r{HbIX I{OHOB

(MCBI4) C I4CIIOJIb3OBAHI4EM TII4CIEHHO|O MOAEII4POBAHVIfl>> ro

creupliulbHocru 02.00.02 - ArtaJr:aTvr'uecKat xvrunfl rpprH.sra K 3arrllrre 13 oxrr6pa 2016

roAa rporoKon }lb 4 Anccepraur,IoHHbrM coBeroM 1.002.109.01 na 6ase OegepanbHoro

rocyAapcrBeHHoro 6roAxerHoro yqpexAenns, HayKr,r Op4ena JIeHHsa v 01 uena

Orcrx6prcroft PesorrorJkru Vlvcrnryra reoxl,IMvru v aHaJrvrvrqecrcofi xvMr4vt r{M. B.n.

BepHa4cKoro Poccraficrofi aKaAeMprr{ HayK, II999l, fcn- l, Mocxsa, B-334, yJr.

KocnruHa, 19. llpnrca3 o co3AaHuH coBera J\b 751urc or 15.02.2013.

ConcrareJlb Eponcxufi Bacunurt Cepzeeeuv, 1990 roAa po)KAeHkrfl, B 2012 roAy oKoHrrur

@e4epzurbHoe rocyAapcrBeHHoe aBToHoMHoe o6pasonarenbHoe yqpelrAeHrre Bbrcruero

npo$eccl{oHaJlbHoro o6pason alnvrfl, <<Hauuouzurrurrfi r4ccJreAoBareJrbct<ufi rgepHufi

yHI,IBepcI4rer (MI4OI4). B 2012-2015 roay rpoxo 4vn o6yuenue B acrrapaHrype ua 6ase

@e4epanbHoro rocyAapcrBeHHoro 6roANerHoro yqpelrA eHtrfl, HayKpr OpgeHa Jlesuua rI

Opgeua Orrr6prcrofi Pesorrorg4r4 Vlucruryra reoxuMr4kr v aHalrvrrvtrecrofi xr{Mrru r,rM.

8.I4. BepHa4cKoro Poccuftcroft aKaAeMprrr HayK (|EOXI4 PAH). C 2015 roAa pa6oraer

MraAmI4M HayrrHbIM corpyAHrrKoM B ra6oparopvrv MeroAoB rrccJreAoBaHr4fl, kr anaJrvga

BeIIIecrB vI MarepniuroB B OegepanbHoM rocyAapcrBeHHoM 6roAxerHoM yrrpenq )lltuu

HayKI4 Opaena JIeHusa u Op,uena Orrr6prcrofi Penomorfvrvr l4ucruryre reoxnMlru vr

aHaJrvru.recxofi xvrv.nvr r4M. 8.I4. BepHa4cKoro Poccnficxofi aKaAeMr4r4 HayK (|EOXI4

PAH).



[ucceprarlvrfl BbrrroJrHeHa B na6oparopvrr4 MeroAoB HccJreAoBaHr4fl. n aHaJrr{3a Berrlgr rB H

Marepr{aJroB @e4epanbHoro rocyAapcrBeHHoro drcAx(erHoro yqpe)KAeHras HayKr4 Op.ueHa

JIeHHsa H Op4eHa Onrx6prcrofi PesorroLlr4u l4ucrnryra reoxnMr4r.r v anaJrvtrvr.IecHofi

xlrMHH ranr. B.I4. BepnaAcKoro Poccnficrofi aKaAeMr.rr{ HayK (|EOXI4 PAH).

Hay.rHufi pyrcoBoArrreJrb - IIII4JIOBPEEBA Cserrana Hr,rroraeBHa, KaHAHAaT reonoro-

MnHepiuroflrqecKr,rx HayK, IorIeHTe flBJrfleTcfl BeAyrrIr4M HayrrHbrM coTpy,{HHKoM

na6oparopvrr4 MeroAoB LrccJreAoBaHar r4 anaJrv3a BerrlecrB r4 Marepr4iuroB s OeAepaJIbHoM

rocyAapcrBeHHoM 6roAxerHoM yrrpe)KlIHlaLT HayKr,r Op.uena JIeuuHa v OpaeHa

Orrr6prcrcofi Penolro\vrv I,IHcruryre reoxI,IMI{Ia 14 anuwrrkrqecrcofi xr4ur4vl HM. B.VI.

BepHalcKoro Poccuficrofi aKaAeMr,rr,r HayK (|EOXI4 PAH).

OSnquaJrbHbre onrroHeHTbr :

3OPOB Hurura BopucoBnrr - AoKTop xr{Mr4rrecKr,rx HayK, upo$eccop, rJraBHbrfi uay-rHufi

corpyAHr4K rca$e4pn lasepnofi xvrur4u xrrMr,rqecKoro Sarynrrera OegepzurbHoro

rocyAapcrBeHHoro 6rcAxerHoro o6pa:onareJlbHoro yqpe)KAeHr4fl Bbrcurero o6pasonaHnfl,

<Mocroscrnfi rocyAapcrBeHHbrfi ynnrepcurer I{MeHH M.B. JloruouocoBo) (lvtfy I,IMeHH

M.B. Jlouonocona).

CbICOEB Arercefi ArercaHApoBl4rr

xaQe4pu MorreKyrrpHofi Qusuru

o6pa:onareJrbHoro yqpe)KAennfl,

AoKTop Susuro-MareMarr,rqecKr{x HayK, AoIIeHT

Bbrcrrrero o6pasonanvrs, <Hauuosamnrrfi

LIc cn eAoB areJrb c rHft f, Aep Hbrfi yunn ep c I,ITer ( MI4OITI )

Aadrr4 rr oJr or(I,I TeJr b H br e or3 br B br Ha Ar4 ccepralll4ro .

Begyuafl opranrr3arlrfl Oe4epanbHoe rocyAapcrBeHHoe 6rcAxerHoe yqpexqeHr{e HayKI4

HHcrr{ryT 3HeprerlrqecKnx npo6neM xuMn.recnofi Srasuru unr. B.JI. Tampose Poccnficrofi

aKaAeMr,rH HayK (I4H3IIXO PAH r{M. B.JI. Tzurrpose), B cBoeM rloJro}KrrreJr. ,HoM

3aKrroqeHrru, rIOArIucaHHoM KogrogcKlaM Bg.recraBoM IrInaHogI,IqeM, KaHAI{.qaroM

fusuro-MareMarnqecKnx HayK, 3aBeAyroulr4M na6oparopuefi Macc-creKrpoMerpllu B

3Heprerr4Ke r4 sKoJrorr4ra ra PanHlrKoBbru Ba-nep?IeM BraAucraBoBr{qeM, AoKTopoM Susurco-

MareMarHqecKVX HayK, 3aBeAyrcrrIHM na6oparopzefi uoHuofi p.lalrraMlaKl4 rr aHilII,Ba Macc-

crreKTpturbHbrx AaHHbrx yKa3ilJra, rrro AncceprarlrloHHar pa6ola, rrocB.flIrleHHafl

orrpeAeJreHuro rrpr4Mecefi yrnepola r4 BoAopoAa B cr4Jrr,rKarax MeroAoM MCBI4, a raK)Ke

rrHcreHHoMy MoAenHpoBaHr4rc rrpoqeccoB pacrrbrJreHvrfl, vr rroHI,I3auI,Iu TBepAbIX TeJI rIoA

nos4eficrBueM r{oHlr3lrpyrcuero o6nyueuvIfl,, flr,Irflercs cBoeBpeuesnofi i arcryastrsofi. B

SegepanbHoro rocyAapcrBeHHoro aBToHoMHoro



pa6ore rrpeAJroxeH crrocob oilpeAen ell.lr.r rrpr{Mecra yrnepoAa B cr{JruKarHhIX creKJlax,

aHaJrn3upyeMbrx MeroAoM MCBI4, c ucrloJrb3oBaHr{eM HoBoro rIoAXoAa p.rfl

KoJrnqecrseHHofi orIeHKH xoaQ$uqlreHTa r,roHI,I3aWw yrJrepoAa. BuepBbre o6HappKeHa I{

ycraHoBJreHa 3aBrrcprMocrb roa$QuqueHTa rroHl43arryv yrJrepoAa or rlapaMerpa Nb OIT ,

cooTBeTcrByroulefo crpyKType v cocraBy PsI{a upoaHaJrr43r4poBaHHblx CHJILIKaTHbIX

creKoJr. [uccepraHroM paspa6orarr Hoerrfi rporpaMusrrfi MoAyJrb AIrfl I4ccJIeAoBaHVfl,

npocrpaHcrBeHHoro pacrpeAeJreHr{r oJreMeHToB, o[peAeJrf,eMbrx MeroAoM MCBI4.

IlolyueHHbre coucKareJreM pe3yJrbrarbr rBJrflrorcfl HoBbrMH, AocroBepHocrb [oATBep)KAeHa

pe3ynbTuraM[ 3KcrrepnMeHToB, KoTopbre [pI4BeAeHbr B TeKcTe AI{ccepTaIInu n cpaBHeHI{eM

pe3ynbraroB c AaHHbrMr4 JrHreparypbl.

CoucrareJrb HMeer 15 ony6ru4KoBaHHnrx pa6or, B ToM rrr,rcre l3 no reMe Al4cceprarlvrur, r43

Hr{x 5 crarefi ony6nraKoBaHbr B perlerFr3rrpyeMblx HayrrHbrx vr3qalnvflx I,I3 repeqHfl BAK.

Hanbo.iree 3HarrltMble HayqHble crarbrro onyd.nrrKoBaHHbre rlo reMe Alrcceprallnlt, B

pelleH3upyeMblx HayrIHbIX [r3AaHfiqx rr3 rleperrHfl BAK:

1. Illrano6peena C.H., 3uuesrccr 8.I4,, Ara$oHon IO.A., CapairKHH B.8., Eponcrcufi B.C.

Mnrpaqnr aroMoB )KeJre3a B KprdcraJrJruqecKl{x (Si) 14 auopQnux (SiO2) reJlax rpLI

palkrarJr{oHHoM H repMur{ecKoM sosAeftcrBvrkr llTeoxuMnfl,.2014. Ng 7. C.663-666.

2. EpoHcrcufi B.C., lllnlo6peeBa C.H., L[euaroBnrr B.VI., Xoxros A.B. MoAernpoBaHlle

pacrrbrJr elr4fl, ireA,rrHbrx noBepxuoclefi rroA sogAeftcrBrleM r4oHoB H+: [epepac[peAeneHl,Ie

H3ororros H r,r O B rrpuno)KeHr4r4 K crryrHr{KaM lOnurepa. ll AcrpoHoMurlect<uit Becrunr,

2015, roM 49, J\'e 4, c.273-282

3. EpoHcrcnfi B.C., [lrano6peeBa C.H. HoerIfi cnoco6 oTIeHKLI crerleHpl I,IoHH3aWLr

yfnepoAa B 3aBr4cr4Mocrrr oT cocraBa MaTprrrlbr rra [pr,rMepe aHaJII,I3oB piBnHrrHbIX

cr{Jrr{KaroB N,reroAoM BI,IMC. i/ Xyprr. aHirJrLIr. xlrMr{u,2016, Nql0, C. 1-9.

4. Shilobreeva S.N., Bronsky V.S. Methods of Local Analysis for Study of Cafbon in

Silicates: Nuclear Microprobe Analysis and Secondary Ion Mass Spectrometry ll

Geochemistry Inte,'natic,nal. 2016.V. 54, J\b 13. P. 1212-1222.2016.

B pa6orax rpeAcraBJreFrhr: pe:lyJrbrarbl rrccJreAor,auuir ro paspa6ome cuoco6a

onpeAeneHufl rrpuMecefi yrnepoAa B clrJrr4KarHbrx creKJrax c rroMorrlbro Meroaa MCE A wa

ocHoBe aHarrr43a [r TeopeTrrrrecKofo MoAeJrlrpoBaHvrfl. rrpoqeccoB pac[bureHHt vr vrollr43auxv;

HoBhre rrporpaMMHbre MoAyxH 1rrr' pacril4p euvrfl, Bo3Mo)Knocrefi MCBI{ tIpH

r4crroJrb3oBaHur4 MareMarnqecKr{x MeroAoB o6pa6orrcn v rrHTeprrperaryiar pe3yJlbraroB

aHaJTpr3a; pe3ynbrarbr pacrreroB rro npeAJrolKeHHbIM MoAeJrflM aMopSrasaqrav v pasrIbIJIeHI,Ifl

TBepAbrx reJr rroA eosAeficrRlreM voHnzmpyrcuero o6lyseHur (Iaonon H-):



Ha Ancceprarluro H aBTope$epar nocryrrutto 7 or3brBoB. Bce or3brBbr rIoJIo)KLITeJIbHbIe.

floloxureJrbHbrx or3brBon 6es 3aMerraHuia - 3.

1. flpegcraBr,rrenr AMETEK rolpa3AeJreHrlr CAMECA s Pocevrv 14 crpaHax CHf,

KaHArlAar SusuKo- M areMarr,rqecKl,Ix HayK (D eAn Ic lI. B.

2. 3ane4yroqraft aHaJrvrrqecrofi na6opa:ropuefi I,IMET PAH, IoKTop rexHI,IqecKI,IX HayK,

Kaseuac E.K"

3. BeA. HayrrHbrfi corpyAr{r{K r'a6,. cop6rlnoHHhlx NreroAon |EOXZ PAH, AoKTop

xr{MrrqecKr{x HayK fio.nronocoR .A.,M.

floloNureJrbHbrx or3brBoB c 3aMer{aHusvu - 4

1. Hayunufi coBerHr,rr OTH ranr. A.O. UoQQe, AoKTop $nsraro-MareMarl4qecKnx HayK,

npo$eccop, q.rreH-KoppecrloH4eHT PAH KonnurcoB C.I.:

B pa6ome ycmaHolneHa 3arLtcutMocmb rcoeQQut4ueHma uoHusaryuu om xuJvtwtecKozo

cocmana uccnedye.Lrozo c?lJnrKama, ocHonaHHan Ha oKcnepu leHmoilbHbtx dauuutx.

OduaKo, no.nyqeHHafl 3aruc%ltltecmb He o6uncueua c moqKu 3peHuf QusuvecKux

npoqeccor odpasoeaHun nrnoplt.ttribrx uoHo6 npu ompbtne pacnbuteHHbtx emonvror om

nosepxHocmu me epdozo mena.

2. llpo@eccop Ka@egpu O6uefi Su:raru OeAeparrbHoro rocyAapcrBeHHoro aBroHoMHoro

o6pa":onareJlbHoro yr{pe)KA ent4fl Bblclrlero o6pason anr4fl, <HaUuoHaI ,utrtfi

HccJreAoBareJrbc rcufi Tonacxzfi rroJrnrexHra.Iecrufi yHuBepcr.rrer)) (OfAOy BO HVI

TlIy), AoKTop xr{MHrrecKHX HayK HunnreHKoB H.H.

o Cnuu.trco-tl .A4a.ryeHbKux pffi,Mep p?tcyhtto6, oco6euuo puc.6 He euduo, qmo Ho

gHympeHHetv pucyHKe.

c Ha cmp. 17 aqfti,op€Qepar'na LLt4ee:ryxc.fl ccbtJtKe I I6J, oduarco, cnucoK qumupyenoil

rumep amV-p bt c o d e trt t c Lt nI 6 c e ? c 3 l c :; x,: e :t o B,x ;t'i ln .

3. Crapuul"l Hav.rHr,lfr corpyAHnK na6oparopwkr MeroAoB rrccJreAoBanns. kr al;.aJrvrca

BerrlecrB r{ Marepr,raJroB I-EOXI4 PAH, KaHAIaAar xr4MLrqecKHX HayK Cennn B.I.

o Ymeepacdeuue, qmo <uemod MCRW 6 ocHosHoJw npurweHflJtu dnn KorwtecmgeHHo?o

qHanu3a odpazqoe c oduo- u dayx'e.ue.MeHmHbttt cocma6oJt4 u4ampuqbtD He norHocmbru

c o o m 6 e m c mry e m C e il.c rn I ut,q e,r bht o c r71 Lt.

o Burno 6w uumepecHo pacc.lv.orrtpefttb npo1.aeuy uoH.u3ot4uu yznepoda npu 6mopr +uofi

uouuoit gJ\4uccutr He nl.onbKo B c?.lJult{arynwx cmeKnax, Ho u 6 Kpucmarrex.

4. 3aseAyroulrrit na6op aronptefi r4rrcllyMeHTaJrbHr,rx MeroAoB Lr opraHnrrecKux peal'eHToB

|EOXI4 PAH" KaHI\r4A?:t xtA\n4secKlD; HayK IpeuHnKoB A.A.



o Cnedonaro 6at 6onee nodpo1uo onucqmb uodenu auopbusaquu meepdatx men,

Komopbte ucnottbsonattucb anmopotw npu qucreHHou ttoderuponoHuu esauJwodeilcmeun

npomoHog c cunuKamaltu.

Brr6op oSuqraa-rrbHbrx o[rroHeHToB 14 negyqefi opraHr,r3 arlr4pr o6ocuoBblBaerc.s vlx

HAYIIHbIMI4 14 IPAKTI,IqECKLIMLI AOCTLDK EHl]ilflMVI B O6IACTU I4HCTPYMCHTIIJIbHbIX MC: OAOB

Sra:nuecKoro vr xr,rMlrqecKoro alaaJrvr3a, a rarcKe B o6racru pa:pa6orrcn HoBbIX v

ycoBepr[eHcrBoBaEvrfl. cyqecrByrcrqr4x Mero.{oB aHarIH3a BeIIIecrB H MarepI{€lJIoB.

Auccepraqr.roHHnrfi coner orpre.raer. qro Ha ocnonaHlru nHnorHeHnnrx coucKarere*r

nccrenonaHnfi:

o rrpeAno)KeH cnoco6 o[peAeJr envrfl, rrprrMecla yrnepoAa B crrJILIKarHbIX creKJlax MeroAoM

MCBI4 c HcrroJrb3oBaHneM HoBoro rroAxoAa K KoJlplqecrBeusofi oIIeHKe roe00uqueHTa

LroHr43 arJur4 p ac[brJreHHbrx aToM oB ;

o BbrflBJreHa kr ycraHoBJreHa 3aBr,rclrMocrb roe0$uulreHTa HoHl,I3alqlav yrJlepoAa rIpH

BToplrrrHofi raosnofi 3Muccuv B evrlTuKarHbrx creKJrax, o6ryqaeMblx rloroKoM I4oHon (Cs-,

  T \  A T h A ' M

Oz-) c oHeprr{flMu Ao 20 xeB, or rrapaMerpa NBO/T, xapaKrepll3yroluero crpyKrypHo-

xlrM r4q e c KH e cs ofi crn a cvrJrkrKarH brx cre Kon ;

o ilpeArro)KeHa MeroAprKa o6pa6orru, Bn3yaJwuarJr4vr vr t4HTepnperaul,Il4 pe3yJlb'r.'aroB

MCBI4- aHururca. Paspa6oran Hosrrfi rporpaMunrrfi MoIyJIb AItfl MareMaru.recrofi

o6pa6omu aHaJrurrr4qecKoro crdrHirJra MCBI4 v rocrpoeukrfl, 3D pacrpeAelesuft

AHAJII'I3I,IPYC MbIX SJICMCHTOB ;

O TIPOBCACHO MOACJILIPOBAHHC PACIPEACJIEHLIf, Tq}KEIbIX 3JICMCHTOB TIPI4 AVTOPQU3ATIVIVI

Kpr4craJrrr4r{ecKnx crpyKryp cHJrHKaroB roA nos4eficrBlleM rloroKa I,IoHoB (H-) c

prcrroJrb3oBaHlreM MeroAa MCBI4 n rou6vrnarrvvr rpolpaMnr SRIM, SUSPRE Ha rlpr{Mepe

)Keire3a (toF.) r4MrrJraHTr,rpoBaHHoro B Kpllcritrruqecrcufi, KpeMHIlfi Ia auopQnrrfi SiOz;

O IIPCANO}KCHA MOAEJIb IIEPCPACNPCACNC}JVIfl, II3OTOTIOB BOIOPOAA HA NCA.'IHbIX

rroBepxHocrrx 6esarNrocQepHux KocM?rrrecKI,IX TeJI Ha ocHoBaHLIH rlpoBe.{eHHoro aHaJII{3a

cytr1ecrByrotqux MoAeJreft, onucbrBaroqux rrpoqecc pacfrblJreHl4q BeulecrBa c [oBepxHocru

TBepAbrx reJr rroA eosAeficrBr4eM rroroKa pIoHoB. MoAenr [peAJIo]I(eHa B KarrecrBe

[paKTrlr{ecKoro rrplrMeH enkrfl Arfl o6pa6orKl,I pe3yJlbraroB, rIoJIyqaeMbIX KocMLIqecKI{MI{

alrIrapaTaMId.

TeopernqecKag gHaqnlroctn prccreAosaHpls o6ocHoeaHa reNl. qro:



? pa3pa6oraH nonrrfi cuoco6 KoruqecrBeHHoro orrpeAeJreHnfl, rIpI,IMecn yrnepoAa B

cprJrprKarHbrx creKJrax MeroAoM MCBITI, ocHosannrrfi Ha oueHKe rcoeQQraqpleHTa

vroIIv3arJItvr p ac[brJreHHbrx aToMo B ;

o BrrepBbre ycraHoBJreH a saBvrcaMocrb ros$QnqneHTa r4oHr,r3arlupr yrnepoAa or rlapaMerpa

NBO/T (orHonreHlre qprcra HeMocrprKoBbrx aroMoB KprcJropoAa K rrucry rerpaeAprlqecKn

KoopAr4HHpoBaHHbrx uoHoB KpeMHr4r v iuIroMI,IHun), xapaKTepl,I3ylouero cocraB v

crpyKTypy HccJreAyeMbrx cr,rJruKarHbrx creKoJr. llorcasaHo, qro [oryqeHubre 3aBHcLIMocrI,I

MoryT 6urr [crroJrb3oBaHbr KaK lpaAyr,rpoBorrHbre xapaKTeplrcrlrKt4 Anfl Bcefi cepuu tacc-

creKrpoMerpoB CamecaIMS (647f11280 u 4f);

o pinpa6oran opnrr,rHalrHrrfi [polpaMuHrtfi MoAyJrb .Urfl MareMaruqecnofi o6pa6orrcn v

nocrpoe:nyrfl. 3D pacrpeAelennfi eJreMeHToB B clrJrr4Karax Ha rrpnMepe o6pasqa

cuJrlrKarHoro creKJra Mereoplrra rlerl.tr6uHcK rrocrpoeHo [pocrpaHcrBeHHoe

pacrpe4eJreHr,re H, C, O u Mg. O6HapyxeHbr o6racru ux npocrpaHcrBeHHoro coBrlaAennfl;

o rpoBeAeH anufi4s ycrofiuuBocru K Bapval4lnvr BXoAHbrx [apaMerpoB cylqecrByloilIllx

MareMarr{qecKr,rx naogelefi, orrr4cbrBaroqux rrpoUecc pac[brneHvrfl TBepAbIX TeJI rIoA

nos4eficrBlreM floroKa r{oHoB. [ns ororo plcrloirb3oBaH crarncrpr.recrufi MeroA 6yrcrpen.

f{orasano, rrro Har{MeHee qyBcrBr,rreJrbuofi K Bapr.{alqlz'la BXoAHbrx [apaMerpoB flBJl.f,erct

Morerrb Fama (M.Famaet.al.,2008) n rpolpanaruHr.'rfi KoMrJrerc SRIM (J.F. Zieglerct. al.,

1985) c paccqprraHHbrM AoBeplrreJrbHbrM I,rHrepBiuroM + 20%. Buepnrre paspa6orana

MoAenb [epepacrpeAeJreHvrfl, rd3ororroB BoAopoAa (H, D) Bo BpeMeHI,I B rlporaocco

pacrrbrn envrfl, BerrlecrBa c rroBepxnocrefi c[yrHldrcos lour4Tepa rIoA sogAeficrBl{eM floroKa

I,IoHoB H- g 3aBI,IcIdMocrI,I or ero [JIorHocrI{.

3na.reH[e uory.renHnrx co[crcarerepr pervrnraron [ccre,uonaH[g Arq nparcruKll

no.qrBeplKAaercfl TeM. rrro :

o ycraHoBneHa 3aBrdcr{Mocrb rcosSQnrlrleHra raoHrd3ar\uvr ynrepoAa or rapaMerpa NBO/T

(orHoureHlre qprcra HeMocrr4KoBbrx aroMoB Kr4cJropoAa K rrr,rcny rerpito.{pl4qecKu

Koop4r{HlrpoBaHHbrx LroHoB KpeMHr.rfl vr aJIroMIrHVs), coorBercrBylouero crpyKType u

cocraBy clrJrr,rKarHbrx creKoJr. Ilpegno)r(eHo AaHr{yrc 3aBucr,IMocrb I,IcrloJrb3oBarb B

KaqecrBe rpaAyr.rpoBorrHofi xapaKrepncrkrKr4 npra6opos Cameca IMS 4f, 6f, 7f, 1280 npll

orrpeAeneHlrn rrpr.rMecu yrJrepoAa B o6pasqax cI4JILrKarHbrx creKoJI. I4cnorrcoBaHl{e raKoro

pe[reHHq rro3BoJrreT [poBoAr.rrb aHaJrr43 6es HcnoJrb3oBaBvrs, o6pasuoB cpaBHe$vrfl;



o pa3pa6orasu rpolpaMMHbre MoAyJrpr AJrfl MareMarlrqecrofi o6pa6orKr{ aHzlJrr{TrrqecKoro

cr{rHaJra, Koropbre Moryr 6um ucrroJrb3oBaHbl AIrr mo6ux Macc-c[eKTpoMerpoB rIpH

H3yrreHr4u rrpocTpaHcrBeHHoro pac[peAeJleHl{fl 3JreMeHToB vr ux I,I3oTorIoB MeToAoM

MCBU n o6pasqax pa3JrlrqHoro cocraBa;

o pa3pa6oraHa rrporpaMMa, r{crroJrb3yrouafl rlporpaMMHoe o6ecne.reHue MATLAB,

Koropafl rro3BoJr{er rrpoBoAuTb crarrrcrrrqecKufi alnwruts ycrofirruBocrlr peureHl4fl cJIo)KHbIX

MoAeJrefi c nouorrlbro crarlrcrr{qecKoro MeroAa 6yrcrpsn.

O qe n Ka A o cro nep n ocrll pesymaros Lrccre.qoeaHraq srrqsr.rra :

o 3Kclepr,rMeHrilrrbHbre pe3ynbrarbr ronyrreHbl Ha cepru0uqnpoBaHHoM o6opyaoBaHHI,I:

Macc-creKTpoMerpe (CAMECAIMS 4f> (@paHqux);

o AJrr AoKa3aTeJrbcTBa rrpaBr4nbHocrpr [onyrreHHbrx pe3yJrbraToB rlpoBeAeHo

corrocraBJreHHe c He3aBHcr4MbrMLr AaHHbrMpr fro olpeAeJreHHro yrJrepoAa vr BoAopoAa B

p a3nnqHbrx cr{JrraKarHbrx o6pa^: r1ax.

Jlllqnrrfi nrcraA coracrarerx cocrour e:

o pa3pa6ome HoBoro cnoco6a orpeAeJr er,.lr,s coAep)Kanns. oJreMeHToB-rrpplnaecefi B

cr,rJrr,rKarax cJroxHoro cocraBa MeroAonr MCBLI6ez ucrroJrb3oBaHlr{ o6pa":qoB cpaBHeHVr,;

. pa3pa6orre rporpaMMHbrx vro4yrefi Anfl MareMaruqecrofi o6pa6omu pe3ynbraroB

MCBI4 alaJwrca r4 rrocrpoeHnrr rrx rpocrp aHcrBeHHbrx pacrp eAereHnfi ;

O IIJIAHI4POBAHLIU U IPOBCAEHI,IU 3KCTICPHMCHTOB ;

. upo6orloAroronrce o6pa3rloB rlrfl. vlcc.ue4onauufi ;

o uHTeprrperaur{ra sKcrrepuMeHTarrbHbrx .qaHHbIX, anpo6a\uv pe3ynbraroB HccJleAoBalr.vIfl, vr

rroAroroBKe ocHoBHbrx ny6nur a\uit coprcKareJlfl rro BbrrroJrHenHofi p a6ore.

Mero4urcu, rroAxoAbr vr, [oryrreHHbre EpoHcxurr B.C.o pe3yJrbrarbl peKoMeHAyercfl B

Aa-uruefirueM rdcrroJrb3oBarb rrpn rrreHI4I4 rexuptfi v B gKcrlepuMeHTarlrnofi pa6ore,

rrpoBoAr{Mbrx B yHr4Bepcr,rTeTax, a TaKXe HayrrHbrx v oTpacneBbrx yqpexAeHvlslx,

cBfl3aHHhrx c r{crroJrb3oBaHlreM MeroAa MCBI4 v MoAenL{poBaHHeM rlpoqeccoB

pac[bIJIeHVs, H proHrr3alq;ar rroA nosAeficrBlleM rloroKa r,IoHoB.

[nccepraur,roHuanpalora EpoHcKoro B.C. (OIIPEAEIEHI4EIIPVIMECEIZ y|JIEPOAA

v BoAopoAA B cvrJrrAKATAX METOAOM MACC-CITEKTPOMETPI4I4

BTOPI4I{HbIX I4OHOB (MCBI4) C I{CIIOJIb3OBAHI4EM I{I4CJIEHHO|O

MOAEIZPOBAHVIA>> rpelcraBJrner co6ofi HayrrHo-xnann0llKaulloHHyro pa6ory,



Koropaf, coorBercrByer Kprrrepr,rflM rl.9 <lloroxenvrfl, o rropflAKe rrpncy]KAeHr{fl yq?Hbrx

crerleHefi>>, yrnepxleHHoto lfocmaHo*tteHueM lfpaeumerbcmna P@ om 24 ceumadpa 2013

zoda lVe 842 e ped. flocmauoereHun ltr 335 om 21.04.2016. B AauHofi pa6ore coAep)Kurct

pelrreHne HayrrHofi sa4aqr,r KoJrurrecrBeHHoro alaurn3a gJreMeHToB-rrprlMecefi B cr,rJrlrKarax

cJIo)KHoro cocraBa MeroAoM MCBI4, nuercIqefi BDr(Hoe 3HarreHr4e Arfl anurvrrkr.recrofi

xvtMr4kr. Co4epNaHI4e pa6oru coorBercrByer clequairbHocrr,r 02.00.02 - asanuTurrecKarr

xt4l|'dvlfl.

Ha 3aceqanr4u 15 gera6p.r 2016 roAa Ar,rcceprauuouusrfi coBer rrpnHflJr perueHrle

rprlcyArlTb EponcroMy Bacurnro Cepreennqy yqeHyrc crerreHb KaHAr.rAara Susuno-

MareMarrlrrecKux HayK. flpu rrpoBeAer.vtu raftsoro roJrocoBanvrfl, AprcceprarlrroHHrrfi coser

B Korl4rrecrBe 20 .reroBeK, rr3 Hr,rx 15 aorcropoB HayK rro cneqniurbHocrlr aHaJrnTlrqecKaf,

xvukts, B ToM rlplcre 3 AoKTopa, o6ecnerrl4Barouux Susuro-MareMarr4rrecKl,re HayKI{,

yqacrBoBaBlrlnx B 3ace.qanur4 ug 29 rreroBeK, BXoA.f,rrILtx B cocraB coBera, [poroJroc( Biurrr

3a - 20, nporr,rB - Her, ueAeficrBrlTeJrbHnx 6rcllerenefi - Her.

llpe4ceAareJrb Aprcceprarlkr oHHo

aKaAeMIm PAH, AoKTop xrlMlrrr Mqcoe.uon B.O.

Y.reHHfi ceKperapb Ar.{ccepra

KaHAkrAaT XLrMLrqeCKr4X HayK 3axapuenrco E.A.

16 texa6pt20l6 r.
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