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Hayr{Horo pyKoBoAureJrr, KaHAuaara SusuKo-MareMarl.IqecKux uayr, A.A. Jlanuna na

Ar.rcceprarlurc 9e6orapeBa Apreua CranucrasoBr.rqa <MyrrtzuoAanbHiul neruueftno-

olTuqecKarl Ml,rKpocKonI,I, Ha ocHoBe I{cnoJrb3oBaHl,Ifl paTHOMeTpI,IqecKI4X

$rryopecqeHTHbrx 6emoarrx ceHcopoB), [peAcraBneHHylo Ha co]IcKaHue yvenoft cretreHu

KaHAHAara Susuxo-naareMarr.rqecKr{x HayK ro cfleqlraJlbHocrll 1.3.19 - <Jlasepnaa $usnra>

Oronqarelsuoe Qoprnlr.rpoBaHue Aucceprarluounofi pa6orbl crano pe3ynbrarou o6yueuns A.C.

rle6orapena B acrupaHType Ha ra(pe4pe o6qeft Qusrrr.r LI BoJIHoBhIx rpoqeccon Susu.IecKoro

Sarynrrera MfY r4MeHr.r M.B.JIouoHocoBa. 3naxoucrno xe c $usuuecKLIMI4 3a.Jlaqalalz Lr

rpoqeccaMr.r, JrexarqnMr.r B ocHone $opuupoBaHrL uso6paxeuufi tpu rIoMoIrI[ cBepxKoporK]Ix

na3epHbrx [MrrynbcoB, Halrzurocb eule Ha oTafle BrIIIoJIHeHI,IT Matprcrepcxofi nrrnycxnofi

xnanu(fnxaqnonuofi pa6orofi na srofi xe xa$e4pe. Yxe rorAa 6ruu 3aJIoxeHbI ocHoBbI Tex

HaBbrKoB TeopeTHqecKoro aHarrlr3a pe3ynbTaroB r,r uc[onb3yeMblx 9KcnepHMeHTiuIbHbIx MeToAI4K,

lo3BoJr[Brrr]rx B r,rrore peanl,I3oBarb AaHHyIo pa6ory.

Arryalsuocm il BaxHocrb pa6oru A.C. 9e6orapen olpelenflercfl vHTeHcI4BHo

pa3BuBzlroIr1vtvrucfl. raccneAoBaHuflMr4 n o6racru lrcnoJrb3oBaular SeuroceKyHAHblx na3epHblx

r.rMnyJrbcoB Ha piBnvqHbrx rleHTpirJrbHbrx AJr[rHax BonH An, HeI4HBa3LIBnoft ru:yalvaar\uvt B

peaJrbHoM BpeMeHr{ Qusuolorzqecrr.rx [poqeccoB, rrporeraroqrlx B KJIerKax xI{BbIx xuBorHblx,

u cauoft uopSolornlr rKaHr.r c BbrcoKuM npocrpaHcrBeHHblM pa3pelreHl,Ierrn. ,{nr noBbIIreHIrq

rrry6uurr Br.r3yaJr[r3arlur{, BpeMeHHoro u upocrpaHcrBeHHoro pa3peIIreHLIr, flpKocrla u

KoHTpacrHocru u:o6paxeHpu neo6xoAuuo uccrleAoBarb HeJll{neftuo-ourutlecKl,Ie npoqeccbl,

npr,rBoArrqrre K reHeparltar4 cr.rrHa;ra. 3ro [o3BoJrr,IJIo c$opuylupoBarb Ilenu r 3allaqu pa6oru,

cB.s3aHHbre c parpa6orxoft 14 onruungarlueft MynbrI,IMoAaJIbHbIx ueluuefino-orlTlatlecKlax

rroAxoAoB Br,r3yaJrr.r3aur.rlr parr.roMerpr,rqecKr,rx tpnyopeclleHTHblx 6erxosHx ceHcopoB Ha ocHoBe

AByx- u rpexQoroHHoro nos6yxgenur Ll reHepalll{u orITI,IqecK}Ix rapMoH}IK.

B xaqecree r.rHcrpyMeHToB AJu npoBeAeHr.r, uccJleAoBauuit, rITo orpaxeHo B ltaee 2,

6urrrr r{clloJrb3oBaHbr HecKoJlrrco SeuroceKyHAHhrx na3epHblx Hcror{HI,IKoB: Ha KpvcraJIJIax rHTaH-

canSup, xpovr-(fopcrepr.rr, urrep6uit-I/.Al, a raKxe olrr4trecrl,Ifi napauerpnuecxuft reHeparop,

tlo3BoJrrroque onepr,rpoBarb cBepxKoporKr,rMr,r nMrryJrbcaMrr AJl]rreJlbHocrbro Ao 40 Sc B

crexTpzlabHoM Ar,rana3oHe or 700 nrvr ao 1600 HM An, IdccJleAoBanus 6emoBblx ceHcopoB LI

oco6euHocrefi (popurkrpoBa:a:zs. nenranefiuoro cprrHaJra npu Bl,I3yztJlil3auuu. B pa6ore raKxe

npeAcraBneHbr nyrr,r Aeralrnofi xaparcrep[3apvr I,I3JryqeHI,L Ha KaxAoM BaxHoM y3ne

olrr.rtrecrr.rx cxeM. Baxnofi Mero.{u.{ecrofi qacrblo pa6oru A.C. r{e6orapena frBnflercfl,

uo4ra(puxaqlz.fl u paailHpeHue Bo3MoxHocrefi rouuepvecrofi na3epHo-cKaHl,Ipyrcuefi cucreusl,

ucrronmyeuofi Als $opuuponaru.rf, MurpocKonHbrx uso6paxenrafi. 3ro rIo3BoJIxJIo B npoqecce

npoBeAeHr.r, MuKpocKorrr4ra perr{crpr.rpoBarb ,qo 4 clatHiuloB oAHoBpeMeHHo, a raKxe

rrocneAoBaTeJrbHo nepeKJrroqaTb HecKoJrbKo ntt3epHblx I,IcToIIHLIKOB An' CeJIeICTI,IBHOIO

eoe6yx4enux MapKepoB. rlacrr opr{ruHaJrbHbrx pe3ynlraron pa6oru A.C. 9e6orapena,

nocBflrrleHHbre co3AaHr.rrc HoBbrx KoMlarcrHhlx vt AeIxeBbIx nepecTpal{BaeMblx JIiBepHbIx



HcroqHlrKoB Ha ocHoBe Sorouuo-Kpr{crannuqecKr,rx (@K) cnetoBoAoB u ne.nusefiHo-ollTurrecKl4x

lpe06pa30BaHr,rrrx $euroceryHnHrrx r4MrrynrcoB B HI,IX, lpe.[craBneHa B lnaBe 2. llorasaHo, qro

rrcrloJlb3oBaH[re KoporKoro orpe3xa OK cBeroBo.qa, HaKauuBaeMoro LlMnynbcoM Ha AnI4He BoJIHII

800 npr s o6racru HopManbHofi 4ncnepcvu rpymroBblx cxopocreft, no:noJlrer cSopnauponatr

KorcpeHrHoe r,r3nyqeHrifl n o6lacru 700 1000 HM, no3BoJUIIouee peaJlu3oBarb

pzrrr4oMerpuqecxufi gnyx(boroHHnfi onpoc 6emosHx ceucopoB, a raKxe Ll3Mepcrb creKrpbl

4nyxSoronuoro nos6yxreunr ([lyopecqeHrHblx MapKepoB. OK cBeroBoA c 6olrurefi

cepArleBr{Hofi, uaKauusaeN,rsrfi r.r3nyrreHueM Ha AJII,IHe BoiIHbI 1250 nrr,r s o6racrla anoualsnofi

!.vcilepclflr4 rrpeAocTaBr.,reT 3a crreT sBreHlrfl coJrr{ToHHOIO CABLI|a qaCToTbI nepecTpallBaeMble B

Apra[EBoHe or 1250 HM Ao 1700 uu KoporKr.re $ervmoceryH.uHble I4Mnynbcbl, IILIKoB€ls MoulHocrb

Koropbrx AocrarorrHa 
^nfl 

H3MepeHr,r, crleKrpoB rpex(foronnoro nos6yx.qeH[L MoneKyn.

B lnase 3 pa6orsr A.C. r{e6orapeBa rpuBoArrc, pe3ynbrarbl uccneAoBannfi nelunefino-

orrrr{rrecKr,rx csoftcrs rleJloro ceNleficrsa ceHcopoB HoBoro noKoJIeHu, oK[cJrI'ITeJIbHo-

BoccraHoBnTeJrbHbrx npoqeccoB Ha ocHoBe eAI,IHoro SnyopecueHTHoro 6elra YFP,

rrpoflBnrrouux parr,roMerpr.rqecr[fi oreer. flora:ano, tITo 3HaqfiTeJIbHbIe pa3nwilrfl, n Sopvrax u

aMrnr,rryAax cneKrpoB 4nyxSoroHuoro nos6yxAeHlls o6sscuserc, Bapl4aunefi .uoralbHoro

3neKTpr4rrecKoro roJu Bo3Jre eAr,rHoro $ryopo{opa. B Aannofi mase }IccneAyercfl Borpoc

nyBcrBr4TenbHocrr.r u maneftuocrr.r parr.roMerpr,rtlecK[x ceHcopoB flpu ]Ix 4nyxQoronHoM olpoce.

B pexr,rMe gnyxqnernofi 4nyx$oronuofi Mr.rKpocKorlur Kynbryp KJIeroK nonyqeHbl

xalu6ponoqHbre Kpr,rBbre AJU ceHcopoB Kr,rcnorHocrll I{ [epoKcI,IAa BoAopoAa, rIo3BoJIsIouIae

BoccraHaBJrr,rBarb a6comorusre 3HatreHru KoHIIeHTpaqufi upu ueluHeftuoM onpoce. IIpu pa6ore

c flepexr,rBaK)nlr,rMr,r cpe3aMr,r Mo3ra Mbrrrru, noKutsaHo, .ITO U3nyqeHne Ha.unI'IHe BoJIHrI 1250 UU

no3BoJrf,er rpex(forouHo Br.r3yturr,r3r,rpoBarb ueftponrt c ceHcopaMpl KLIcJIorHocrI,I u [epoKcuAa

BoAopoAa, AeMoHcrpr,rpys MHoroKparHoe yBenr,rqeHl,Ie coorHolrleHu, cl,IrHan/(fon na rrry6unax

6olee 200 rraxrvr B Kope roJroBHoto Mo3ra Mbrrrru ro cpaBHeHuro c 4nyx(poroHHblM nos6yN,{euueu.

OnyopecqeHTHiur MrKpocKorrvrfr tlpu rpex{oronnou nos6yx,(eHull AeMoHcrpl{pyer orcyrcrBl{e

AereKTzpyeMoro Sonoeoro curHirJra na rrry6nntx He MeHee 5 AlpIu paccerHur, qro B cBolo

oqepeAb flBJr.f,ercfl ocHoBHbrM orpaHr.rqr.rBttroullM lpamopou 4nyxQorounofi $rryopecqesurofi

Mr{KpocKoflI,Iu.

kana 4 Ar{cceprauuonuoft pa6oru A.C. r{e6otapena nocBrllreHa uccneAoBaHl,Irc

Bo3MoxHocrr,r HelrHBa3usnofi Bu3yanr43arlrru parl,IoMerpl,IqecK[x ceHcopoB B x]IBbIx xI4BorHbIx

MeroAaMlr $nyopecuenrsoft AByx- Lt rpexSoronnnofi MHKpocKorIuu, cosN{elqeuHofi c

perprcrpaqnefi onru.recKr,rx rapMoHlrK. flpo4euoncrpupoBaHa KoJII,IqecrBeHHa, BI,I3yanI,I3aIIu,

ceHcopa xnopHoBarofi xnclorrr e Hefirpotlulax xusofi pu6xn npu I4ccnehoBalravI MoAeJIIa

loBpexAeHr,rq. B KaqecrBe AorronHr.rremnofi 6prolorlEqecxoft MoAen[ ucrIoJIb3oBaHbI

la6oparopnue Mbrruu, y Koropbrx @lyopecqeHTHble ceHcopbl 6ruu Bn3yanv3upoBaHbl B

uefiponax Mo3ra r{ relarorlurax treqeHu rtpu aHecre3I,I]I xllBorHoro. B pa6ore o6cyx4aetcr

Borrpoc o6reAunenu, MeroAur $nyopecqeurnoft MuKpocKorlvtrt rtpkt AByx- n tpex$otoHHoM

nos6yxgeHl4r,r r,r Mr,IKpocKonHlI reHepaU[u orrrn.IecKl{x rapMoHI,IK, tITo B [epcneKTLIBe Io3BOJII,IT

lpocneAr,rrb B3ar4MocBf,3rl MexAy 6noxuN{n.recKI,IM[I napaMerpitM]I KJIeroK u r'ropSolorurlecKl4Mu

T(3MEHEHI,I'MII B TKAHfl X.



A.C.ge6orapeB flpoflnur ce6q BbrcoKoKBaJrutfuquponaHHblM 3Kc[epl'IMeHraropoM I'I

yqeHbrM, rrr0 orpaxaercfl B rrybnuKaur{u [poBeAoHHbIx I,IM ]IccnoAoBaHnfi,n 13 [eqarHblx pa6orax

B MexIyHapoAHLIx pelleH3rpyeMbx HayrIHLx vsllail:/tflx" Sensors and Actuators B: Chemical'

Optics Letters, Journal of Biophotonics, Journal of Physics: Photonics, Journal of Raman

Spectroscopy.

3a npeurn ceoefi pa6orur A.C. r{e6orapeB npo.rBul ce6s,KaK rpyAoJlro6uruft, axryparurrfi

t4 oreercrseHHuft MonoAoft Susnr-cuequaJlllcr' B acnlapaHType A'C'9e6otapen flBnflrcfl

crr4neHAr,raroM MfY unr. M.B. JloNaoHocoea $on4a ptBBlIrI'L reoperuuecxoil Qusuru H

MareMarr,rKer <EA3I4C>. C ero yqacrr.reM B Kar{ecrBe ocHoBHoro ucloJIHI4Ters 6Hro peanl{3oBaHo

HecKorlbKo npoeKroB PH(D u POOI4.

,{uccepraqus A.C.ge6orapena peKoMeHAyercr K 3aIIIure ro cneqnarbHocrl4 1.3.19. <Jlasepuax

(!usuxa> (Sr.r:uxo-vrareMarl'Iqecxue nayrra)
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