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or3blB BEAyIU EI4 OPf AHI,I3AIIT4I{

Ha AlrcceprarlnoHHyro padory Tepnenona{naurplraAJreKcaHApoBrrqa <<Cracteurr

yrrpaBJreHun n o6pa6orKr{ cr.rruaJloB B KoppeJrrlluonnoft u c[eKTpalrHofi ouru'IecKofr

KorepeHTHofi rouorpaQuu>>, npeAcraBJleHHyro Ha coucKaHue yqeHoft crenenu KaHAI'IAara

Qu:urco-vrareMaruqecxrrx HayK rro cneqlraJrbHocrlr 0l.04.01 - npudopu ll MeroAbI

SKCrIepInM enra"rrnofi su:urcn

Anrya,'Irnocrr lc6panuoil TeMbI

,{uccepraqraoHHas pa6ora Tepnenona [.A. nocnrqeHa pa:pa6orre cl4creM ynpaBneHl4{,

[pr.reMa n o6pa6orr<u cr{rHaJroB B KoppeJrtuHoHHbIX I{ cneKTpaJIbHbIX MeroAax onrrrqecxofr

KorepeHTHofi rouorpa$un grrx Br43yanu3allulr B peanlHoM BpeMeHu BHyrpeuuefr crpyKrypbl

olrvrrecKu MyrHbx cpeA, B ToM r{L{cJIe xo{BbIX 6uo:roruqecKlrx rKaHefr., a raKxe co3AaHI'Irc

znrep$eficHbrx crrcreM Ans npaKTr4rlecrofi peanu3a\ukr MeroAoB npI,I nocrpoenvr4 lpra6opon

OKT.
Onruqecrafl KorepeHTHiur ronrorpa$rax (OKT) qBrqerc.fl nepcneKTI4BHEIMMeroAoM

Bv3yankrgapru nuyrpeuueft crpyKTypbl oilTur{ecKl4 MyrHbIX cPe,U c BbIcoKI'IM

rrpocrpaHcrBeHHbrM pa3perrreHueM (oxono eAI4HI4rI rrauxpoH) v E3MepeHus onrl4qecKl4x

rrapaMerpoB cpeA, ocHoBaHHbrM Ha MeroAax HIr3KoKofepeHTHofi unrep$epoMerpl4l4.OAHofi us

oco6eHuocrefi npuvreHeHur MeroAoB OKT a:rs AlrarHocrl4xvI rranefi xI4BbIX opraHI{3MoB

flBIrsercfl rpe6onaHue Aocrlrr(eHr{r npe.4elrsofi cKopocrll nonyr{eHl4t cI{fHaJIoB. Kar upann.no,

lrccneAyeMbre o6terrrr rrB:rrrorcs TIoABIzxHbIMH (elaxHze AbIXaHIrt, cep4ue6lteHur,

nepr4cranbrnxu), lrro npuBoAr.rr K pqAy orpaHuueHufi B MeroAax rIpI{eMa Ir o6pa6orru

cr{rHiuroB, oco6eguo c uctloJrb3oBaHrreM pa3Hocru $a: onopnofi u npuHqrblx no:ru. l:r.a

Aocrr,r)r{eHg"rr npe.4enbHo noglrorxnofi cKopocrlz nonyqeHlrs rlso6paNeHufi c BtIcoKI{M

.qr,rgaMr,rqecKr,rM Ar4arra3oHoM B crrcreMax OKT AoJIxHbI yrlurblBarbcfl AI4HaMHqecKue

xapaKTepr{crrrKr4 r{cnoJrHr4TeJrbHbrx MexaHI{3MoB, rrepeMelrlaloull4x ourrl.{eclsaft ny'{ BAonb
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rrccneAyeMoro o6pa3rla (cxaurapyroque cl{creMbl BAonb roopAuuar X u y), qacrorHble

xapaKTepr,rcrr,rKlr MoAynrropon Qa-:u B rIJIeqe uHrep{epoMerpa An.f, ronyqeHuq A-cxaHoB c

onpeAeneHHutr Qa^:onbrM cABr4roM, rlponycKsas cnoco6Hocrb cl4creM c6opa I4 BBoAa AaHHsIX B

KoMrrbrorep, MareMarr.rqecKaf cJroxHocrb anropl{TMon o6pa6orrcu [onyrIeHHbIX AaHHbIx. Taxuwt

o6pasou,uccJreAoBaHu.a $usuuecKnx rr [pI4KnaAHbIX acleKToB orMeqeHHoro Kpyra npo6len

TBJISIOTC{ aKTyanbHbIMI'I B HaCTOfl Irlee BpeMt'

HosllsHa rrccJre4oBa *rutrt u [oryqeHHblx p e3yJrbraroB

Ars uresoBoJroKoHHoro MoAynrropa onrnrrecKofo rIyrI,I l4HTep(fepoverpa co3AaH MeroA

cr,rHTe3a yrrpaBn-flrouefo crzfHaJra B ycnoBl{tx HeJll{HeftHocreft I,I MexaHI{qecKI4x pe3oHaHcoB,

no3eorusuzfi nonfrr4Tb OKT-crarnan B KoppenrquonHofi onruqecxofi xorepeHruofi

rorraorpa$Hl,I npu 6rrcrpo4eficrBl{Ir nopflAKa 3000 A-cxaHoB B ceKyHAy'

,{lx cnercrpalssoil orrrr,rqecKoft rorepenrsofi rouorpaQulEnnepBble peanl,I3oBaH MeroA

BbrAetreHr4{ kr3 l,rurep$epeHrlnoHHoro crIrHaJIa aBToKoppentquoHuoft KOMnoHeHTbI u

KofepeHTHbrx rroMex, ocHoeaHHrrfi Ha MoAyn.sIII4I4 orlopHofo llreqa unrep@epoMerpa [o
onpeAeneHHoMy 3aKoHy B TerreHue orAemsofi gKcno3I4IIIru cnexrpa.YcraHoBJIeHo, r{To

napa3vT*afl aMrrnr{TyAHa{ Mo.{ynfirlur npLIHtrbIX cI4THaJIOB B MeTOAe Cnexrpalluoft

orrrrzqecKoft rorepenrnoft rouorpaQzu c napanneJlbHblM npI4eMoM onrl,IqecKoro cneKTpa

cBr3aHa c pa3nl,Iql{flMr.r B qacToTHbrx xapaKTepucTllKax npHeMHbIX KaHaJIoB LI pa3HbIMI4

3aAepxKaMr{ pacnpocrpaHenvrfl. rr ArrcKperlt3allIatl cIrrHaJIoB. floxa:ano, r{To pa3nwil4fl B

r{acrorHbrx xapaKTepucrr4Kax npr4eMHbIX KaHanoB IIpI4BoAtr r apre(farraM Ha Iaeo6paNeHlrsx B

Br4Ae noBTopoB crarHalon. llpe4rroxeH MeroA BoccraHoBJIeHIa.fl Iaso6paNeuufi 6es anpuopHofi

uii(foprr,raqzu o csoftcrBax lepelarorrHbrx KaHaJIoB Ha ocHoBe uo4e.nefi, napaMerpbl Koropblx

orleHr,rBaloTcfl I,I3 I{MeIOqUXC{ AaHHbIX.

Anropol,r Ar,rcceprarlr4rr BnepBbre An{ cneKTpanbHofi ouru-recxofi rorepenr:nofi rouorpa@uu

c napannenrnofi perucrpaqrzefi crreKrpa Aocrl,IrHyra cKopocrb [onyqeHl4s lE:o6paNenufi 919\2

A - cxanoe/cex na ocHoBe USB 3.0.

3ua.rranrocrb Ars HayKrr H rrporr3 BoAcrB a noJryqeHHblx pe3yJrbraroB

OcnoeHrre BbrBoAbr r.r pe3ynbramr pa6oru Mofyr 6rnr ncnoJlb3oBaHbl Enfl co3rauns.

orruqecKux KofepenTHbrx roMorpa{on HoBoro IIoKoJIeHIrt. Co:Aassue MeroAbI Ir clzcreMbl

ynpaBneHrrx unrep(fepoMerpaMrr, cr4creMbl c6opa 14 rlepeAaqn AaHHIIX peKoMeHAylorct rIpI4

rrpoBeAeHr,rri sxcuepuMeHron ro Bu3yalil43apu nHyrpeHnefi crpyKrypbl pacceuBaloull4x

o6rexros c Mr{KpoHHbrM pa3perleHr4e, a raKxe Ir3MepeHLIs pqAa ortrl4tlecKlrx napaMerpoB cpeA.

B nacrosrqee BpeMs pa:pa6orauHble MeroAbI I{ cLIcreMbI nony.{eHwfl vt o6pa6orxu AaHHrIX

r.rcnoJrb3oBaHbr npu co3.{aHr{r{ npu6opon IIo Bltsyantl3alllln IIoAKoxHbIX KarI[nn{pHbIX cocyAoB

in vivo B peanbHoM BpeMeHr4 cpeAcrBaMla cnerrpalurofi onruqecxofr xorepeuruoft

rouorpa(pzu. TaxNe pe3ynbrarbr Ar{ccepralllrn 6ulu pIcnoJIb3oBaHbI rlplz npoBeAeHI4I4

gKcnepr{MeHToB rro flpr.rMeHeHr,rro Hlr3KoKorepeHtHofi unrep$epoMerpl,IqecKoft rexsut<n ilnfl

orrrprrrecKofo r{3MepeHurz HarrptxeHl{t B BblcoKoBonbrHbrx JIIrH}rflx ypoBHt 100 rB.

Pesylrraru rJraBbr 4 nogno:rgror npoBoAI4Tb 3KclepI{MeHTbI no Bll3yanu3arfil:,zr nHyrpeuueft

cTpyKTypbl ceTrIaTKI4 fJla3a B peanbHoM BpeMeHI4.



O6ocgonaHHocrb \t AocroBepHocrb HayqHblx uo.rroxeHufi, BbIBoAoB 1r lax,rro'IeHltfi

o6ecne.{eHa reoperflqecKl{M o6ocHoeaHzeNa lr 3KcltepI{MeHTaJIbHbIM no.4TBep)KAeHHeM

3arqxtUaeMbrx noJroxennfr., cpaBHeHIleM nonyqeuHblx pe3yJlbraroB c pe3ynbraraMl4 Hayr{HbIX

pa6or Apyrl4x aBropoB.

Oqenna coAeplxaHrrq Auccepraqrru, ee 3aBepureHHocrb B IIeJroM,3aMeqaHuq tlo

oQopuneuurc

PaccuarpnBaeMbre B Ar{ccepraurau OKT-cI4creMbI orHocsrcq K Koppenslrl4oHHoMy H

cleKTpanbHoMy rp{rraM. OKT-cucreuu, paccMarpl{BaeMble e AaHHofi ilvccepra\lr.vr,

npoeKTr{poBaJrr,rcb pr peaJrlr3oBbrBaJlHcb C IIenbIO I{X npaKTnrlecKofo npI4MeHeHI4fl B

coorBercrByroqr4x 6uovreAr.rur,rHcKrrx EccneAoBaHLLflx. B AI,IcceprauI{I4 pa3BI4TbI Mero.4bl,

KOTOpbre rro3BoJrr4JIII peaJrH3oBaTb cxeMHble I{ anropI4TMI4rIeCKI4e pellleHl4s, MaKCIIMaIIbHO

eSsexrnnurre Ars o6ecnerreHr4.f, ycrofivunofi pa6oru OKT-upu6opoB B )KecrKI4x ycnoBnqx

flpaKTl4qecxofi srcnly ar awrr4.

[IEccepraUu.g cocrolrr H3 BBeAeHI4t, rlerblpex tJIaB, 3aKJrIorreHI4t, rlpl4nox{eHug, crIHcKa

pa6or aBropa rro reMe Ar,rcceprarlnv v cnueKa ul{rl4pyeMofi lnreparypbl H3 123 pa6or. O6urufr

o6reu Ar{cceprarlrru cocraBJrser I28 crpaHI{II, BKJIIoqas 44 pucynxauT ra6tutl.
Bo Bne4euuu o6ocuonaua aKTyaJlbHocrb Al{cceprallu^onnofr TeMbI IlccrenoBaHl'Iq?

c$oplrynrapoBaHbr rlenb ra 3aplaqv pa6oru, rloKa3aHa Hayr{Hilt HoBIa3Ha 14 ilpaKTur{ecKat

rleHHocrb ilonyrreHHbrx pe3ynbraroB, npeAcraBJleHa crpyKrypa u o6uee coAepxaHl4e pa6orrr, a

TaKXe rIpLIBeAeHbi OcHoBHbIe IIoI0}I(eHI4S? BbIHOCHMbIe Ha 3aUII4Ty.

I;lana I tpe4craBJrrer co6ofi o6:op nl{Teparypbl n.nfl KoppentuuoHHblx 14

cneKTpanbHbD( MeroAoB o[T[r{ecKofi ItorepeurHofi ronorpa@ulr.

B fnase 2 npunegeHbr pe3ynbrarbr l4ccJleAoeaHlafi tro co3AaHl,Irocnepx6rtcrpblx cl4creM

Molynqqrakr oflTr.rqecKofo nyrr4 p^nfl KoppensquouHofi OKT n MeroAbI cI4HTe3a 3aKoHa

ynpaBneHl{.f, rIbe3oBoJroKoHHbIM MoAynsropoM OIITI4TIeCKOfO nyrH.

B f;rane 3 onucasrr rpr4 peanr43oBaHHbx MeroAa BbIAeneHI,Iq KpoccKoppe:rqul4oHHoil

KoMrroHeHTu znrep$epeHrluoHHoro cI{rHaJIa c $opnrl4poBaul{eM KoMrIJIeKcHofi Sopuu l.nfl

crreKTpilnbHofi onru.recxofi rorepenrriofi rouorpa$uu. llepnufi Mero.4 ocHoBaH Ha BbIAeneHI4I4

KorepeHTHbrx rroMex 14 aBToKoppertqploHHofi HounoseHTbl tIHTep$epeHIIIaoHHoro clIrHaJIa B

TeqeHr,re orAelrnofi gKcno3r4rlr..rr4 crleKTpa Ha BbIXoAe unrep$epoMerpa c nocneAyloilIl4M I'{x

Bbrrrr.{TaHr4eM. Bo eropolr MeroAe ocyuecrBnfl,ercs, [pI{eM IaHrep(fepeHulzoHHoro cl{fHa[a c

A[cKperHbl,lg (pa-:onrrMrr cABVraMu. Tperufi MeroA ocHoBaH Ha npocrpancrseHHoft MoAyn-flIluu

AByMepHoro znreptfepeHlll4oHHoro cl4rHa:ra 14 cneKTpanbHol'o BbIAeIeHuq

KpoccKoppersquoHHofi cocrasr.f,rorqeft. TaxNe B fraBe noKa3aHo, qro [apa3l4THaq

aMnnprTyAHar{ MoAyntur4s tlpr{HflTblx CI4|Ha,'IOB B MeTOAe CUerrpa,rsHofi onruqecxofr

rorepeuruofi rovrorpaQun c ilapanneJlbHblM rIpIreMoM ortrnqecKoro crleKTpa cBfl3aHa c

pa3nuqu{Mr,r B rracToTHbIX XapaKTepI4cTI4KaX IIpI4eMHbIX KaHaIIOB 14 pa3HbIMIA 3aAepXKaM}I -

paclpocrpalenlrg vt ILrcKperH3arI[[ clrfHa]roB. florasano, qro pa3nwilrfl B r{acrornbx

xapaKTepr,rcrr,rrax rrpr{eMHbrx KaHaJroB rlplrBorsr r apretfarraM Ha uso6paxeHl4sx B BI4re

noBTopoB cr{rHaJroB. flpe4loNen MeroA BoccraHoBreHL{q nso6paNenufi 6es anpuopnofi

uu$opuaqprra o csoftcrBax nepeAaroqHblx KaHaJIoB Ha ocHoBe rrao4elefi, napaMerpr'I Koropblx

oueHr{Balorcfl 113 LIMeIOUIUXCT AaHHbIX.



B f,rase 4 npr,rnelenbr pe3ynbrarbl I4ccJreAonaHnii no co34aHuro Errfl, cnexrpalrHofr
orrrrrqecKoft rorepeurnofi rolrorpa$uv. cnclent c6opa H BBoAa AaHHbrx B KoMnbrorep Ha ocHoBe

qnQponrx raHrep$eftcon USB 2.0 u USB 3.0. Taxxre B rraBe 4 onucaHu pe3ynbrarbr

3Kcrrepr4MeHroB rro Br43yanrr3arlnu2D u 3D crpyrryp c Aocrr.rruyrofi cKopocrbro.

fluccepraqur He JIIaIIIeHa HeKoropblx HeAocrarKoB, Koropbre Bbr3BaHbr, cKopee,

6o:rrruulr KoJrnrrecrBoM perrreHHrlx 3a4aq v Heo6xo4ralrocrbro rrsJrolrs4Tb pe3ynbrarbr

IrccJlenoBauuit s KoMrraKTHoM BHne :

l. Tax, cJre.qoBano 6u 6o:ree no4po6no onucarb MareMarur{ecKr4e npouelypbr
o6pa6orxn [cxoIHbIX AaHHIIX B MeroAe npocrpaHcreeHHofi MoAynsur4rr rByMepHoro
ranrep(f epeHrlrzoHHofo cr4 rHana.

Orcyrcrnyror yKa3aHHr vacuna6a vrvt pa3Mepa crpyKTyp, noKa3aHHbrx Ha

HeKoropbrx Hnnrocrparlusx OKT-nso6paxtenufi .

HaAnucu Ha pucyHKe 17 Aas:,,l Ha aHfJrraficxon r3brKe, rrpaBrrnbHee 6u-no 5rr
lrxnprrBecTr4 Ha pyccKoM fl3brKe.

flpucyrcrnyror o[eqarKil B Aonycrr4MoM KorruqecrBe.

Orlreqennrre HelocrarKlr He BJII4tIor Ha Iloroxr4TenbHyro orIeHKy pa6orr,r, Koropat
npeAcraBnser co6oft 3aKoHrIeHHoe HayrlHoe l{ccneAoBaHue,uco4epxarqee peureHr4e aKTyanbHbrx

3a4aq, xapaKTepr{3yroqux cq H o sus H o fi r{ [paKTr4qecrofi n ole gH o crbro.

CoornercrBl{e aBTopeQepara ocHoBHr,IM rroJro}r(eHrrqM AucceprarrrrH

AnropeSepar [oJlHocrr'Io orpa)Kaer ocHoBHoe coAep]KaHlre AircceprarJLrv, a raK)Ke rIeJTb

pa6orrr, ee HoBLI3Hy n [paKTI4rIecKyIo qeHHocrb, IIoJIo]KeHr{q, BbrHocI4MbIe Ha 3aur4Ty,

Ilo4rnepxgeuue onydJIIrKoBaHHbIx ocHoBHbIx pe3yJr[,TaroB Ar{cceprarlunr n uayvHoff
TIEqATII

llo pe3ynbraraM pa6orbr aBrop Alrccepraur4r4 (n coaBropcrBe c xo:r,rerauu)

ony6rznoean 38 [eqarHbrx pa6or, B Lrucre Koropbrx 13 crarefi B peueH3r4pyeMbrx HayqHbrx

xypHanax, BxoAqrqux B crrucoK )r(ypHanoB, peKoMeHIoBaHHr,rx BAK, 5 crareil B Marepnar'rax

roH$epenqufi, 20 ny6r,uxaguit B Te3ucax AoKnaroB ncepoccuficrux pr Melr(AyHapoAHbrx

xon$epenqzfi.

3ax,rroqenue o coorBercrBIrI{ Alrccepralrlru KptrrepHffM, ycraHoBJreHHbrM <<flo,roxerureM o

rtpucylrq4eHuu yqeHbrx crenenefi >>

Tarclarvt o6pasou, Alrcceprallus Tepnerona [ulrupua AlercaH4poBarra Ha reMy

<Cucreurr ynpaBneHrrr H o6pa6orxu cHfHaJroB B KoppenqquoHuofi kr cnexrpalruofi
oIITLIqecKoft xorepeuruofi rouorpa$uu> qBrtercr HayqHo-KBa,'u$zr<aquosuoil paloroir u

coorBercrByer rpe6oeaHutM nn. 9- I I, 13,I4 <lloroNbsuq o rrpr4cy)KAeHz rr yqeHbrx crenenefi>,

ilpeAbflBnqeMbrM K Aprccepraur4.rrM Ha coHcKaHr.re yveuoft crerreur4 KaHAu.uara $usano-
MareMarur{ecKux HayK, a ee anrop, [.A. Tepne:ron, 3acny)KuBaer rrpr4cy)K1eHr4fl yuenofi

crerreHr.r KaHArrAara Qu:uxo-lrareMarl,IqecKax HayK no cflerluaJrbHocrtr 01.04.01 - upu6opsr u
MeroAbr 3Kclepr4Mesra:mnofi $u:uxu.
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Orsnrn Ha Ar.rcceprarlr4oHHyro pa6ory Tepnelona [.A. 6un 3acnylxau u o6cyN4eH Ha HayqHoM

ceMr.rHape xa$egpu orrrr.rKr.r u 6rao(porouuxu $usuqecKoro $aryntrera @fBOY BO (Cfy
r.rMeHr4 H.f. gepnsulleBcKofo) 7 Yon6pn 2018 r., nporoKon }lb 12118

3an. xatpegpofi onruru u 6raotforoHl4Ku,

upo$eccop, A.S.-u.u. Barepufi Burroponzv Tyvuu

Aqpec:

(De4epanrnoe rocyAapcrBeHHoe 6rolrxernoe o6pasonarenbHoeyqpexAeHl{e Bblclrlero

o6pa:oeauux <<CaparoscKzfi Harlr{oHanbnufi uccleAoBareJlbcKuii rocy4apctseHHrrfi

yHr4BepcLITer LIMeHLI H.f . 9epnrtrleBcKoro>

410012, r. Caparon, yl. AcrpaxaHcxax, 83
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