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HayqHoro KoHcyJrbraHTa Ha nr,rccepraunro Illyraenoft Tenerrec Xalraconurr
<MoAelIzpoBaHI4e p.vrlr.av'r4K:z [yrIKoB 3apsxeHHblx r{acrut] E crarl{qecKl4x 14

BpeMtrIpoJIerHbIX Macc-cneKTpoMerpax)), npeAcraBJreHHofi na cor4cKaHr4e crerfeHr4

Aorropa $raroco$nn (PhD) no crellr4arrbFrocrrr (6D060400 - Oragzrca>.

1. ArcryaJrbHocrb reMbr HccJreAoBarelar H ee cBn3b c oduleHayqHbrMn u
o6rqerocyAapcrBeHHbrMH rrporpaMMaMra

Macc-cneKTpoMerpkrfl flBrrflercq yHlrBepcaJrbHbrM u sau5otee rorrHbrM Mero,{oM

rIpoBeAeHIIfl 3JIeMeHTHOfO, XT4MHTIeCKO|O 14 r43OTOrIHOrO aHZLrII,I3a COCTaBa BeUIeCTBa B

rrpor43BoJrbHoM arpemrHoM cocro{supr. I} [ocJreAHee BpeMfl B cBrr3r4 c paapa6o'rxofi

M{rKr4x MeroAoB r4oHn3ar\r4r4 o6pasqon 3Haqr{TeJrbHo pacuupnJrocb rrpr4MeHeHr4e

Macc-crreKTpocKonkrra n o6racrr4, TaK Hu[]brBaeMbrx, (HayK o ]r(r43nin (life sciences):
nporeoMr4Ka, feHoMuxa, 6uoxr4Mr4fl,, $allnaaqenrvna 14 Me1larryHa. 3Aecr oco6euHo
yc[erxHo r{crroJr63yrorcr BpeM.rr[poJreTHbre Macc-clreKTpoMeTpbI,, a raK]Ke Macc-

crreKTpoMerpbr rvrila <Op6rarpeu. Hecuorps Ha HecoMHeHHbre Aocrr{xeHr4fl B 3TI4x

o6racux, HeJrb3r He orMeruTb ror $axr, qro Bce yloMsnyrrte npn6oprr pa6oraFo'r B

r4MrryJrbcHoM pexl{Me,
[aKeroB.

tro3BoJlgloxleM aHaJrr43r,rpoBaTb cocraB I{MrIynbcHbIX I4OHHbIX

B ro x<e BpeM.rr cyuecrByer pf,A a[aq, B Koropbrx HeooxoAl4Mo HaKaIrJII4BaTb

cra6rre cprrH€Lrlbl B TeqeHI,Ie aJII4TeJIb BpeMeHr4. 3ro, upexAe Bcero, r43ororlHat

Macc-crreKTpoMerpr4s, fAe [oKa ellle [qecKr4e Macc-cleKTpoMeTpbl HaxoAsrcs BHe

KoHKypeHuurr. 3Aecr Mox{Ho orMerl4 B qacrHocI4, tt3ororlHbre I4ccJIeAoBaHI.Ifl

BoAopoAHo-reJrr4eBblx cuecefr. Pe we 3TI,IX 3aAalr [peAbqBrseT BblcoKl4e

pa3perrreHr4ro r'm:nuit Macc-cneKTpa Ha

o6ecne.{zrb Koropbre B Hacrosluee BpeMfl
TpeooBaHr4t K t{yBcTBHTeJIbHocTI4

pacqera npn6opnux xapaKTeptlcrttK
crreKTpoMeTpoB, ocHoBaHHbIX Ha 14

BbIIIUCII4TEJIbHOI{ TCXHI,IKII, HECOMHCHH

orrrr4Kr4 I,I HaytlHoro npn 6opocrpoeHl4s.

paccqr4rbrBarb upn6oprr c ylyttueH
flBrsercs arryalruofi saAa'refi

upu6opocrpoeHLIf,.

cy[epHr43Kr4x ypoBHf,x Bblcorbl rlrrKo
Mofyr JII4rub CTarI4rIeCKI4e MaCC-CII pu. Taxuvr o6pa:ovr, paspa6orKa MeroAoB

CTATI4I{CCKI1X 14 BPCMSIPOJIETHbIX MACC-

tIOiIb30BaHLII4 BO3pOCl"UI4X sOSN,IOXHOCrefi

snrflerc.tr aKTyilrlbHofi gaAa.{efi elerrponuofi

bIMI4 AHarr4TkrseCKrIMI{ XapaKTep14crl4KaMI4,

uglr.recroft 3JIeKTpoHI,IKI4 14 HayrrHoro

Paspa6orKa HoBbIX MeroAoB pacil I4OHHO - OITI4IICCKNX CI4CTCM CTATIqCCKI{X 11

BpeMfl rrpoJrerHblx Macc- cneKTpoMerpo ocHoBaHHoe Ha l4crloJrb3o BaEr4vr Bo3pocIUI4x

I,IKr4 Vt [O3BOnSrcUlI4X rIpOeKTI4pOBaTb 14eogMoxnocrefi BbIrII4cJIllTelrgofr Tex



2. I4soronHaq Macc-creKTpoMerpuq
llsoronHax Macc-clleKTpoMerpr4fl rBJr.rrercfl HaAexHbrM Lr e$$exrunuuu

cpeAcrBoM pelxeHHfl 3aAaq r4epnoft $u:uxu, reoxr4Mr4r4, KocMoxutvrLrr4. s arorduofi
rIpoMbIIxneHHocrI4 I{ KocMI4tIecKHX rlccneAoBaHprflx. llpu erorr,l crarvqecKr4e Macc-
aHanll3aropbl Moryr pa6oram B pexuMe Macc-cneKrpolpa$a, perr4crpkrpyfl
AOCTaTOqHO rIpOTtXeHHbIe yqacTKI4 MacC-CfreKTpa npocTpaHcTBeHI{O-npOTtXeuHrr Ha

rIo3I{q[oHHbIM AereKTopoM. B ro xe BpeMr orpoMHbre ra6apurtt sJreKTpoMarHLrf.a
coBpeMeHHbIX BbIcOKonpeIII43IzoHHbrX cTaTLIqecKI4X MaCc-CIeKTpONIeTpOB .flBJI.{IOTct
3HaqI4TerbIrbIM I,IX HeAocrarKoM, orpaur4rrlzBarour4M o6lacrr vrx [pr4MeHeHr4.fl. B
HacroflIrlee BpeMt Bo BceM Mrrpe rzMeercs Jrr4rrrb HecKoJrbKo raKr4x npa6opoe c 4lrauoft
IaouHofi TpaeKTopnpr nopflI.r<a 10 M 14 c pa3perueHr,reM or HecKoJrbKr4x coreH Tbrcrrr Ao
MI{JInHoHa. Tar<ue upu6oprr o6ecnequBaror BbrcoKyro rorrHoc:rb onpeAener{r4-f,
aMrInlITyAbI fII4Ka I4 MaccoBoro trr4cJra c pa3perxaroulefi cnoco6uocrbro nop.agxa -105
npI,I I43oronIaqecr<ofi qyBcrBI4TeJIbHocrI4 Ao 109 : 1, ro ecrb rro3Borflro,T alaJwr3vrpoBarb
BeulecrBa, coAep)KaurkIe Ml4KponpuMecra Ao 10-v ua coc^e4ueft Maoce, 14 ToqHorJTH
orlpeAeJleln:zfl vr3ororlHbrx ornorxeHr4fi elenresroB Ao I0'r oA. lloerorry axryzurruofi
saAaqefi tBJlterct cHl4xeHue ra6apuroB rz Beca npu6opon c coxpaHexrr4eM rpe6yevrux
aHalI4THr{ecKI,tx xapaKTepl4cTr4K, rrTO COOTBeTCTByeT COBpeMeHHOMy TpeHAy
pa:pa6orrz uo6ulrurx [epeHocIIbIX uarora6apr4rHbrx Macc-crreKTpoMerpoB,
cnoco6urtx pa6orarb B (rIoJIeBbIp) ycnoBr4f,x. Paspa6orKa HoBbrx MeroAoB pacrrera
I4OHHO-OITI4rreCKI4X CI4 CTeM CTaTI4qeCKTZX MaCC-CfIeKTpOMeTpOR, CBfl3aHHOe CO

cHI4xeHI,IeM I4x ra6apzron, pr) B ilepByro oqepeAb, ra6apzroB 3neKTpoMafHr4Ta, c
coxpaHeHl4eM vI ynyqlxeHl4eM OCHOBHbIX AHAJrprTLrrreCKIrX XapaKTepHcTI,rK Macc-
crleKTpoMeTpa pa3pelrreHllt v a6cofforHofi rryBcrBr4TeJrbHocrr.r, flBlrfle'rcfl.
aKry an b H o i4 s aua\eia $ u : n u e c x o fi el e xrp o H 14 Kr4 .

3. Llcropu qecKoe pa3Br,rrrre
Moxno orMerl{Tb cJleAylouue STarrHbre oprrrr.rHaJrbH},re v1erl,

peaJrI{3oBaHHbIe B Macc-crreKTpoMerpLrv. llepnar vr4efl npr4}raAnexur Acrory, vr

cBf3aHa c coBMecrHbIM I,IcnoJIb3oBaHI4eM 3reKTp[qecKoro I,I MarHI4THofo nolefi glx
ocyqecrBJIeHI,I{ $oxycvrpoBKll no oHeprr4r4. Bropax r41en fepuaua Bollsuxa - oro
paClII4peHLIe I4OHHOIO IIyqKa nepeA BXoAoM B MarHIzTHoe nOJIe, yBeJII4tInBaIOUat
napaMerp (KarlecrBo)) crarl4r{ecKoro Macc-crreKTpoMerpa. Ona 6rua BrrepBbre

pezlrlll3oBaHa B Hacronbuola npu6ope Marcy4a. Tperr ,rrpnHa[Jre)Kr4r B.M. Kelruauy
vr cBfl3aHa c I,IcIIoJrb3oBaHr4eM gJreKTpor{Hbrx rrpr43M rro cBoeMy Aefrcrnurc
aHaJIorurrHblx cBeroonrl{qecKr4M rrpr,r3MaM. B ilpI43MeHHoM Macc-cneKTpoMerpe,
csa6xensoM KoJIJILIvaropuofi z Soxycnpyrorqefi nrr4nsaMkr, Syuxquz [prcnepcvkr LI

Sorcycrzponxz BbrrroJrHrror pa3rl4r{Hbre r{oHHo-onrr4rrecKI4e 3JleMeHTbI, rroSToMy
yBenI4qI4Tr ruruefiuylo Allcnepcr4ro npv6opa MoxHo He r43MeHw. talapurbr MarHr4Ta) a.

yBenv.rtvBafl Sor<ycuoe paccrorHl4e Soxycnpyrouleff Jrr{H3br. 14 r{erBeprar, raK)Ke



rIpI,IHaAnexaUa{ Kenrvrany - 3To HcnoJlb3oBaHue KoHr{qecKrax nolefi Wfl peanu3a\Lrr4
rrprr3MeHHmx KOC.

Bce 3TH prl'ev 6stm pearll43oBaHbr B KoHycoBr4AHofi axpoMarr4.{Hofi rrpr43Me
(KAII). llpuueu B KAII peilrlrl3yrorcfl 3neKrpr.rqecKr4e vr MarHurHbre rroJr.f,,

loArrl4H.srorquect oAHoMy o6ulerr,ry 3aKoHy, nooroMy ser ueo6xoAr4Mocrr4 pa3AeJrrlb
[oJIt orAenbHrlx 3JreMeHToB, KaK B cnyqae AByMepHbrx nprr3MeHHbrx nolefi.
Bnaro4apt or{eub 6olrurouy noroKy MarHraTHolo rroJrr, [poHn3brBaro[dero zoHHuft
nyqoK B KAII, qro Aocrl4raerct rryreM e$Sexrr,rnHoro racrroJrb3oBa:avrfl

3neKTpnrlecKoro I,I MarHI,ITHoro noreft, KAII o6raAaer yHr4K€LrrbHo 6olrruofi yrnoeofr
Ar4}nepcr4efi uo Macce, parnofi [pr4MepHo 51 pan. na l00o/o r43MeHeHr4.s Maccbr.

llepnoHav€LrrbHo npeArronaralocb Hcrronb3osarr KAII n nprcMeHHoM Macc-
crleKTpoMerpe, cua6xeuuoM TpaHcaKcraanbnbrMrr KoJrJraMaropHofi z Soxycnpyrcqeft
JII4H3aMI4. OAsaxo paHee paccqr4TbrBa[Hcb roJrbKo ceoficrna KA[I, a Becb
upvIevteHHufi Macc-cneKTpoMerp c nkrH3aMr4 AeralbHo He paccqkrrbrBaJrcr. Tarne
pacqerbr rrpr43MeHHoro Macc-cleKTpoMerpa c KAII Lr rpaHcaKc[arrbHbrMra
KoJrJrlrMaropHoft v Qorcycupyroulefi JrlrH3aMrr Lt BbrrroJrHeHbr B pa6ore Tnlexrec
Xamacoeurr.

B BbrrroJrHeHr4r4 r4ccneAoBasui,t [o rroJroxeHr4.rrM, [peAcraBJreHHbrM B

Ar.rcceprarlr{H K 3arrlr.rre BKJTaA lllyraenofi T.X. flBJrrercfl oflpeAeJr.flrorqrrM. Efr
rroJryqeHbr aHaJIvrTvrrlecKrre BbrpaxeHl4r Nrfl. [oTeHIII{EUIa, oflllchlBaloqefo froJre

TpaHcaKcr4amuoff Jrr4H3br. Hanucaua kr orJraxeHa KoMrrblorepHas rrporpaMMa,
rro3BoJrrrBrrrar aljurv3vrpoBaTb Ar.rHaMrlKy [yr{Ka 3aprxeHHbrx qacTl4rl B

TpaHcaKcr,ralrsofi Jrr4H3e [yreM qr,rcJreHHoro rrHTerprrpoBaHr,rfl 6e:pa:irrepnrrx
ypanueuufi Hr,mona. Pacc.{uraHbr rrapaMerpbr ropvrosxrqefi :rpaHcaKcr4amuofi

Jrr4n3br, pa6oraroqefi n pexr4Me aHaMop$ora. [lyraeaa T.X. TaKXe yqacrBoBaJra B

pa3paoorKe 14 oTJraAKe flpofpaMMbr v BbrfroJrHeHr4r4 pacr{eTa [pllooprrbrx
xapaKTepr4crrrK Bcero rrpr43MeHHoro Macc-crreKTpoMerpa c KAII r,r rpaHcaKcuarrbHbrMr4

nr4H3aMr{ c r4c[oJrb3oBaHr4eM MeroAa Monre-Kapno. llpu erolr HarraJrbHbre ycnoBr'rt

Ang 3apf,xeHHblx rIacTI4u, BbIneTaIoIuI4x tI3 I4OHHOTO HCTOTIHI,IKa, MOAeJIr4pOBanHCb B

rrpeArronoxeHrrr4 HopManbHofo pac[peAeneHr4f, qacTurl rro 3HepfvLr 14 yfnaM BbrJ]eTa

qACTI4U I43 I,ICTOIIHI4KA.

flpu peurenm 3ailaq Ar4HaMuKpr [yrrKoB 3ap{xerrHbrx qacrr,rrl Bce 6omuree Mecro
3aHr4Malor rrrrcJreHHbre MeroAbr pacr{era 14 KoMfrbrorepHoe MoAeJrI4poBaHr4e. Pa:nurue
BbtqllcJll4Terlnoft TexHr4Kr4 crr4Mynnpyer co3AaHue orJIlrrrHbIX or rpaAr4ur4oHlrbrx

HoBbIX BbrrII4cJIt4TeJrbHbrx rexuonotufi, rro3BoJlr]orqrx paccrruTbrBarb troBeAeHI,Ie

rxr4poKl4x ilyr{KoB 3ap-sxeHHbrx rracrr4u c 6onrruuv pas6pocoM B HatI€LIIbHbIX AaHHrIX.

OAHaxo I4cIroJrb3oBaHHe roJIbKo rrr.rcneHHblx MeroAoB He IIo3BoJIter BbIflBI4Tb

HeKoropbre o6rqrae csoficrsa r4ciloJrb3yeMbrx froJreBbrx crpyKTyp. lracceprar\vrfl.
lllyraeeofi T.X. rBnflercs rrpuMepoM Teoperrrrecrofi pa6oru, B xoropofi
e$SerrunHoe coqeraHr.re aAeKBarHbrx aHilrrr4Tr4qecKl4x MeroAoB I4 KoMnbrorepHolo



MOAenI4pOBaHLrfl IO3BOILIJIO [Onyql,rTb HOBbre r4HTepecHbre pe3ynbTaTbr, KoTopbre
BorIJIorI{JILt.cb B pacqer KoHKperHoft cxeulr craruqecKoro Macc-cneKTpoMerpa c KAn
v TpaHcaKcLI€uIbHbIMrI JrLIH3aMrr, A TaK)Ke CXeMbI BpeMfnpoJleTHoro Macc-
c[eKTpoMeTpa Ha ocHoBe ocecr,rMMeTpuqHbrx 3epK€trr.

Honnle Hayqnrre pegyrrtarbr.
Ocuonurtlr o6rerrou l4ccneAoBaHtrfl. B Ar4cceprarlun f,BJrrrorc.rr crarlrqecKr4e

oJIeKTpoarzITI4qecKI4e I,I MarHI,ITHbIe rroJrr KOC. fitx uccleAoBaHr.rr [nlnavrarz [yr{KoB
3apsxeHHblx qacrl{Il s KOC ucronb3yrorc.f, 6espa":ir,repHbre ypaBHeHr{x Hrroroua NrA
sapxxeHHofi qacrullbl u anarl4Tr,rqecKr4e BbrpaxeHl{.fl AIrfl rroreHrII4aJIoB,

orll4cblBaroull4e rloJrfl KOC. llpoee4eHo [oJrHoe HccJreAoBaHpre o6ulnx csoftcrn
KoplycKyn.rrpHo-o[Tr4qecKr{x cr4creM co cpe4Hefi rrJrocKocrbro B [apaKcr4anbHoM
npn6lnNeurlu. lloryveHrr aHaJrkrrvrqecKlre BbrpaxeHr4r [nfl rroreHuuairoB rtors
TpaHcaKcr,rir.rrbHbrx kr ocecr4MMerpr4qHbrx KOC, a raKxe HeKoropbrx cr4creM,

cBoAtrrlr4xor K AByMepHbrM. Ha ocHoBe pul3Br.rrbrx aHarvrrkrqecKr4x MeroAoB
locTpoeHbr aAeKBaTHbre MaTeMaTr{rrecKr,re MoAeJrr4 pearlbHbx cr4cTeM r4 npoBeAeH
pacqer rax upz6opHbrx xapaKTepr4err{K 14 KopflycKyJrflpHo-onrrrrrecKr4x csoficre.

O6ocuoeaHHoc'rr u Aocrosepnocrr noryqeHHux peryrnraros Aocrr,rraerct
KOppeKTHOCTbTO r4CrrOnb3OBaHHbrX MaTeMaTr{qeCKr4X MeTOAOB, rrpoBeAeHr4eM
rIrrcJIeHHbD( pacqeroB pa3rr4r{HbrMr4 cnoco6avla 14 TIrIareJrbHbIM aHaJIrr:3oM

lorperrrHocrefr, coBrraAeHr{eM pacqerHbrx 14 3Kc[epr4MeHTanbHbrx pe3ynbraroB, a

TaKXe cpaBHeHLreM ilonyqeHHbrx n pa6ore pe3ynbraroB c pe3yJlbraraMl4 ApyrLIX
aBTOpOB B',rex Cflyqaflx, KorAa TaKoe cpaBHeHI4e Bo3MoxtHo.

O6ulan oueruca pa6oru. B rIeJroM Arzccepralll4t T.X. l[yraenoft flBlrfrerefl
3AKOHAIEHHbIM HCCJIEAOBAHI4EM, NEPCIEKTI4BHbIM B CBOEM IPAKTI4qECKOM IIPTIMCHEHIZI4

B caMbrx pa3nI,IrIHbIx o6racux HayKr,r I4 TexHI4Ku. OHa coAeplKplT HoBbIe xoporuo
o6ocuosaHHble reoperurrecKr4e pe3yJrbrarbr, coBoKyrrHocrb Ko'ropbrx flBrrflerefl

KpyrrHbrM llo cTr,rx eH r{eM B p a3BvrTnH Ar,rH aMr4Kr,r lyrrKo B 3 apfl xeHHbIX qacTI,Iq.
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