
OT3bIB
oQvqzanbHoro orrrroHeHT a Ha Avrcceprarlr4ro

Tepnenon a ltnurpus Aterc aHApoBr.rqa

(cI4crEMbI y[PABJIEHI4fl 14 oBpABorKI,I cI4fHAJIoB B
KOPPEJIfl I-U4OHHOVTVICTEKTPAJIbHOIZOilTZqECKoIZKof EPEHTHoIZ

TOMO|PAoIryI>>

Ha colzcKaHl{e yrleHofi crenenl4 KaHAI4Aara $uzuKo-MareMarr4rrecKr4x HayK no

cnelll{zlnbHocrH 01.04.01 - llpu6opbl I4 MeroAbr 3Kcnepr4MeHrzurbHoir Suzuxu

I. ArcmyanbHocmb meMbt

AxryalrHocrr v:6paHHofi AI,IccepraHToM TeMbr He Bbr3brBaer corr.rHenrzfi.

flpe4uerou IlccneAoBanufl ALIccepraqvoHHoft pa6omr, Ha rr,rofi B3rJr{.q, flBrfrerefl

co3AaHlre MeroAoB rIoBbIIrreHH.a e$SerrunHocrl4 cr{creM yrrpaBneHr{r, [pr4eMa u

o6pa6oucu cl{rHanoB B KoppenqrllzoHHblx u crreKTpaJrbHbrx MeroAax onruqecrofr

KorepeHruofi rouorpaQrara An-{ [paKruqecrofi peaJrrz3aqr{r{ MeroAoB nprz rrocrpoeHr.rr4

npra6opon OKT. Boupocrt pa:pa6orKrl MeroAoB ynyqrueHufl.xapaKrepncrr4K upra6opon

OKT ocralorc-x cJIolKHbIMn Ans. uccneAoBantrfl, rrocKonbKy neo6xo4rauo o6ecneqr,rrb

6ucrpoAeficreue KoppentquoHnofi orrrur{ecKoft xorepesrHofi rouorpaSur4 nopqAKa

3000 A-craHon B ceKyHAy, paclxupl{Tb Ar4HaMr{rrecrnfi Ar,rarra3oH r43MepfleMofo

cI4rHEUIa, HaKoIrI4Tb H nepeAarb 6onuuofi unSoprraaquonnrrfi Maccr,rB B peaJrbHoM

onopHoro IrJIeYa IaHrepSepoMerpa, Me)KAy rpe6onaHueu 6rrcrpo4eficrBr{r cr{creMbr

OKT I4 Kaqecreolvl I4so6paxeHl4s raHrep$eporpaMMbr. flosroi\,ry 3aila.va paspa6orrra

HoBbIX MeroAoB ynyqueHrlr xapaKTepucrrrK npra6opon OKT lnq Br,r3yaJrr43arJr4vr B

peanbHoM BpeMeHIa BHyrpeHHefi crpyrrypbl onrr{qecKn MyrHbrx cpeA, B roM rrr{cJre

xI4BbIX o6rerros tBJltercf, aKTy€rnbHofi. PemeHr4e yKa3annofi npo6leurr rro3BoJrr4T

paclxl4pl4Tb Bo3Mo)KHocrI4 c[creM OKT Anfl perueHrr{ 3aqaq sKcnepLrMesralrnofi

Snsraru.

BpeMeHH. B Hacroflqee BpeMt

BO3MOXHOCT_'IMI4 MeTOAOB CO3AaHH'

rryrr4 An.s Koppenf,rlr{oHHofi OKT u

cJro)r{r4Jrocb r{3BecTHOe npoTLrBope!rr4e MexAy

c nepx6ucrp ofi cr{ creMbr MoAynqq vrkr otrrkrtre c Kof o

o6ecne.reHrreM Aocraroqnofi to.{Hocrr4 .rlBr,rxeHruls



3apy6exHbrx HayqHbrx r{3AaHr4fi .

Attx perueHlr-fl nocraBJreHHbrx 3a4a.r. aBTop r4clonb3yer

2. Cmeneuu o6ocuonaHHocmu HayuHbtx noroJrceHuti, euteodor u peKoJvreudaquit

Anrop AocrarorrHo KoppeKTHo r4crronb3yer r43BecrHbre Hayr{Hbre MeroAbr

o6ocHoeaHr,rr rroJryqeHHbrx pe3yJrbraroB, BhrBoAoB 14 peKoueHAarlufi .

[uccepraHToM I43yqeHbI I{ KpHTLItIecKI{ aH€ulr{3r4pyrorc.fl r43BecrHbre AocrHXeHkrfl kt

Teoperl4qecKl,Ie rIoJIo)KeHI4,l Apyrr4x aBTopoB rro BorrpocaM rEnrepSepoMerpur4,

quQponofi o6pa6orxu cI,IrHaJIoB, orrrr,rtrecxofi rorepeHruofi rouorpa$uu,

Koppen{qvoHHblx H crleKTpaJrbHbrx MeroAoB o6pa6orxr4 npuHr,rMaeMbrx uslyueuufi.

Cnucor ucrloJlb3osaHHofi nl4Teparypbl coAepxur t23 Har{MeHoBa:rtvrfl orerrecrBeHHbrx H

pa3pa0oraHHyro

3KcnepHMeHTanbHyIo ycraHoBKy, HccJreAoBaHr{{ Ha Koropofi o6ocnoBbrBaror ocHoBHbre

[onoxteHr4f , BbIHocHMbIe aBTOpOM Ha 3aIrII4Ty.

lloxasano, qro BblcoKaq cra6umnocm BeJII{qI,IHhr AorrnepoBcKoro cMerrleHlr{

ouru'{ecxofi qacrorbl (c orKJIoHeHI4eM He 6oree l%) rpu MoAynf,rlnr4 Anr4Hbr

o[TuqecKoro nyrl4 c aMnnl{TyAofi e HecKoJIbKo rblcf,r{ AJrr4H BoJrH rrbe3oBoJroKoHHbrM

MoAynqropoM Moxer 6um peanlr3oBana sa cv€r upuMeHeHr{r ynpaBJrtloqero cr{rHaJra

cneqr4ulnbuofi Sopvru.

llpeAloxenurrfi aBropoM MeroA QopuupoBaHufl ynpaBJurroulero cr,rrHaJra

[be3oBonoKoHHoro MoAyJltropa olrr4rrecKoro rryrn B BH.qe [por43BoAHofr no BpeMeHra c

rIocneAyIoIrIHM aHaJroroBbrM r4HTefpnpoBaHr,reM rro3Bonrer Aocrr{qr 6onrureft roqHocru

AonnepoBcKoro cMerIIeHI{lI qacrorbr onopHofi BonHbr rro cpaBHeHprro c [prMbrM

SopruzpoBaHueM yrrpaBnrroulero cnruaJra.

KoMIIoHeHTbI r43 IaHrepQepeHrlr4oHHoro clrrH€ura B pe3ynbrare MoAynrrlr4r4 Anr,rHbr

TeoperzvecKl{ r4 gKcneprlMeHTaJlbHo rloKa3aHo, r{To B

rcorepeHtrofi rorraorpaSura BO3MO)rCHO yCTpaHeHHe

BbIAenr4Tb He 3aBr4CtUJyrO OT

KoMrroHeHTy Anr ee nocneAyroqefi

olropHoro IIJIeqa unrepQepoMerpa Bo BpeMf, perrlcrparlrlr4 crreKrpa. 3ro no3Bor-fler

MoAynsqr{r4 napa3lrrHyro aBroKoppenrrlr{oHHyro

KOMneHCaUI4I{.

CosAaHa apxl4TeKrypa eJreKrpoHHbrx IaHrep$eftcHbrx cr4creM 14 cn-seefi MexAy

3neKTpoHHbIMr4 cr4cTeMaMl,r, ocyqecTBnsroqat HerrpepblBHoe cr{r4TbrBaHHe

cleKTpanrHoff ourn.recxofr

KpoccKopperxquoHHofi

cneKrpanbHblx AaHHrIX c rzHefinofi rraarpzqrt QoronplreMHr,rKoB B cneKrpanrnofi OKT



I{ HerrpepbrBHa.fl uepeAarra rluopoBbrx AaHHbrx B KoMnbroTep co cpeAHeft cKopocrbro Ao

20 ME/c.

O6ocHonaHHocrb pe3ynbraroB, BrIABIaHyTrIX corrcKareJleM, ocHoBbrBaercfl Ha

corJracoBaHHocru AaHHbrx reoperl{qecKr4x pacileroB, ra6oparopHbrx, HarypHbrx u

KoMnbroTepHbrx SKcnepr{MeHToB ra HayqHbD( BbIBoAoB.

OAHaro upe)rcAeBpeMeHHo roBopLrrb o Aocraro.rHofi o6ocHonaHHocru rroJroxreHu.f,,

yKirblBaloqero Ha ro, rITo ((B crleKTp€ulruofi onrl{qecKofi rcorepenrsofi rorvrorpaQuu

BJrr.rflHLre napasrarHofi arrrnrnry4Hofi MoAyntquu pefr4cTpr4pyeMofo cr4r:c'aJra,

o6yclonnegsofi MHoroKaHaJrbHocrbro upuevruofi crrcreMbr otrTnrlecKoro

crreKTpoMerpo, [pr.rBoArrrlee K notBJIeHHIo noBTopoB Ha nso6paxeHlrflx>. B ro xe

BpeM{ pe3yJrbTaTbr, no[yqeHHbre aBTopoM B l4ccJleAoBaHvrflx, rloKa3uurn, rrTo

<apre$arrbr Ha zao6paxeHr4Lr sBrrflrorcr noBTopoM crpyKTyprr obnexra Ha aracrore,

KparHor{ qacTore Ar4cKpeTI43aIII{I4>.

3. Oqeurca Hoett3Hbt u docmoeepHocmu

B KaqecrBe HraBHbrx HayrrHbrx pe3ynbraroB Ar{ccepraHToM BbrABrdHyrbI

IIOJIOXEHI'I':

1) Peanu3oBaH LTTeparlr{osurrfi MeroA cHHTe3a yrrpaBJrrroulero curHEUIa ilnfl

nbe3oBoJroKoHHoro MoAyJr{Topa orlTurrecKoro nyrl,r untep$epoMerpa B ycJIoBHtx

HCJII{HCI4HOCTEII VT

raHrepQepeHquounufi

rovrorpa$uv Ha qacrore AorrrrJrepoBcKoro cABura 11 Mfq rpl4 cKopocrl4 ABH)KeHZI

orropHoro rrJreqa [oprAKa 7.0 tvt/c rrpu TrsMeHeHHH pa3Hocrpl xoAa cBbIIue rblc.fltlu AJIHH

BoJrH c rroAAepxaHLIeM rrocrorHHofi cropocrl{ c norperuHocrblo iraeuee 1 o4.

2) Bnepnue Anfl Koppenrqnonnofi onruqecrofi xorepenrHofi ronaorpa$nra

ronyqeHo 6ucrpo4eficrsue nop.f,AKa 3000 A-cxaHos B ceKyHAy.

3) [nr cnexrpalrHofi orrrllqecKofi rcorepenrHofi rovrorpaS:r.;r' peuru3oBaH MeroA

BbrAeJreHrafl. r43 uurepSepeHrllroHuoro crIrHaJIa aBToKoppel-f,Iluounofi KoMIIoHeHTbI 14

KorepeHTHbrx rroMex, ocHoBaHHufi Ha MoAyJlflr1l.4r4 onopHoro rreqa uHrepSepoMerpa

no olpeAeJreHHoMy 3aKoHy B TerreHHe oTAeJIbHoI{ 3KCnO3I4IIHI4 CneKTpa Ha BbIXOAe

MexaHl{rlecKr4x pe3oHaHcoB, roropufi TIo3BoJILIJI rtoflyqurb

cr{rHaJr B Koppen{quoHHoft outuqecroft rorepenruofr

unrep$epoMerpa,



B MeroAe cneKTpaJlbHof onrl4qecKofr KorepeHTHoft ToMorpa$r4r{ c napannenbHbrM

ilpI,IeMOM OnTI4rIeCKOf O

npr{eMHbrx KaHanoB u

cr,rrHaJroB. florasauo,

KaHuLlIoB IIpIrBoAtr K apreQarrau Ha Iaso6paxeHr'r-sx B Br4Ae noBropoB cr4rHaJroB.

flpe4noNeH MeroA BoccraHoBneHl4.a uso6paxeuufi 6eg anpr4opHofi zH$opwarJLrkr o

csoficrnax lepeAaroqHhlx KaHaJIoB Ha ocHoBe uo4elefi, napaMerpbr Koropbrx

OTIeHHBaIOT Cfl, H3 UMerOqUXC.rr AaHHbIX.

5) C norr,roulblo co3Aanuofi apxureKrypbr oneKrpoHHbrx raHrepQeftcHbrx cr4creM

BnepBble ocyqecrBJleHo HelpepbrBHoe cqHTbrBaHue crreKTp€LnbHbrx AaHHbrx c

lznefiultx MarpI4II SoroeneueHToB B crreKTpanrHofi onrn.recrofi rorepeuruoft

rorr,rorpa$r4u v HerlpepblsHrrfi noroK qzQponsrx AaHHbrx co cpeAHefi cropocrblo Ao 20

MB/c c uurepSeftcona BBoAa AaHHrIX B KoMrrbrorep Ha ocHoBe USB2.0 14 co cKopocrbro

ao 188 MF/c c unrep0eftcoira BBoAa AaHHbrx B KoMrrbrorep Ha ocHoBe USB3.0.

6) Bnepnrte Anfl crleKTpanrnofi onruqecrofi KorepeHruofi rovrorpa$nu c

[apannenrHofi perl4crparyueir crleKTpa .{ocrl4rHyra cKopocrb rtonyqenufl nso6paxeHrafi

91912 A - crasos/ceK Ha ocHoBe USB3.0.

Bce BbIIuenpI{BeAeHHbIe rroJroxeHl4{ orrr,rr{arc}Tcr HoerasHofi. -fl 6u orMerr4Jr:

MeroA BbIAeneHkIf, Lr3 uHrepSepeHuLIoHHoro clrrHaJra aBToKoppelxqraouuofi

KOMIIOHeHTbI I4 KOfepeHTHbIX rrOMeX; MeTOA Cr4HTe3a ynpaBnf,roruero cLrrnana I.n''

rIbe3oBoJIoKoHHoro MoAyntropa olrr{r{ecKoro rryrr4 vrnrepQepoMerpa B ycnoBurx

neruueftHocreft I{ MexaHI,IqecKHX pe3oHaHcoB; co3AaHa apxr4TeKTypa 3neKTpoHHbrx

HHrepSeficHbIX cLIcreM, c [oMoIrIbIo Koropofi nnepnbre ocyqecrBneHo HenpepbrBHoe

clII{TbrBaHHe crreKTpanbHbrx AaHHbrx c nnneftHrrx Marplrq

cneKTpanruoft ouru.{ecKofi rorepeHrHofi :rovrorpa$Hz Ha

ilepeAarrr4 AaHHbrx USB3.0.

SoroereueHToB B

ocHoBe r,trrep$efica

B qeJIoM, pe3ynbrarbl, rrortyqeHHble aBTopoM, rBJrrrorcr HoBbrMr4 HayrrHbrMr,r

3HaHI4IMLI B crlelll{anbHocrl{ <llpra6opbr Lr MeroAhr sKcneprzMeHTanrnofr Sr,rsrarn>.

4) VcraHosreHo, rITo rlap€t:l4THafl aMrrIrurryAHaf, MoAynrqufl npLrHflTbrx cr4rHaJroB

CNCKTPA CBS3AHA C PA3NI,I.II4'MT4 B TIACTOTHbIX XAPAKTEPI4CTHKAX

pa3HbrMlr 3aAepxKaMr4 pac[pocrpaHeEufl Lr Ar,rcKperv3ar\vrLr

rrro pa3nuY.ufl, B qacrorHbrx xapaKTepr4crr4Kax rrpr4eMHbrx

focronepHocrb gKclepl4MeHTturbHbtx AaHHbrx o6ecne.ruBaercr ucrroJrb3oBaHr4eM



coBpeMeHHbIX I43MepI{TeJIbHbIX npl46opoB, cTaH.qapTHbrx [porpaMMHbrx cpeAcrB 14

coBpeMeHHbrx MeroAr,rK rrpoBeAeHLrf, r4ccne.{oB arrnfi,.

lloroxenzs reopztr ocHoBblBarorct HA LI3BECTHbIX AOCTI4)KCHI4'X

Syu4arraeHT€LIIbHbIX vr [pl4KnaAHbrx HayqHbrx Ancrlrrnnr4H: MareMarr{Ka vr orrrr4Ka,

paAI,IOTeXHIAKa H 9JIeKTpOHr4Ka, MeTOAbr rrporpaMMr4poBaHnfl U MerOAbr

TeopeTI{rIecKI4x

AaHHbrMr4.

paguoQrcI4qecKl4x H3MepeHI4ft. B aracceprarlr4oHuofi pa6ore ucrroJrb3oBaJrr,rcb MeroAbr

orrrr,rrrecKrzx ustrlepeHuft 14 crarr4crr4qecxofi o6pa6orrcn AaHHbIX, MeTOAbr

B pa6ore AzccepraHrMuKporpoqeccopHofi H nounrrorepHofi o6pa6orr<r4 cr4rH€uroB.

rpaMoTHo I{cnonb3yer Teopum unrepSepeHIILII4, KoppeKTHo r4cnoJrb3yer HoBbre

IIOHf,TI,It: KpOCCKOppeJI.{IIr4OHHar KOMrrOHeHTa, aBTOKOppen.frll/IoHHar KoMnoHeHTa,

KorepeHTHbIe rIoMexI{, IuyMbI AJI' LIHTepoepenquoHHbrx cr'rrHaJroB. ,{ocronepHocrb

pe3ynbraroB pa6orrr rroATBepxAaercr sKcnepr4MeHTaJrbHbrMH

Ocsonuue pe3ynbrarbl AI{ccepraIIr4H ouy6nzxoBaHbr e 38 reqarHbrx pa6orax, n

ToM r{I,Icre 13 crarefi B BblcoKopefttunronrrx oreqecrBeHHbrx 14 sapy6exHux

)KypHanax. OHr,r HeoAHoKparHo o6cyN4arzcr Ha pa3nr,rrrHbrx roHQeperulr4rx kr

cr.rMlro3rryMax r4 nolyrrurnz o4o6peune BeAyrrIZX clerlHaJrr4cToB.

Heo6xoAurr,ro orMerLTTb npaKTlaqecKyro 3Haqr4Mocrb pa6omr. B Ar4cceprarlnr4

onr4cblBaeTc.s pflA MeTOAOB, KOTOpbIe nO3BOJIlrJrH peaJII43OBaTb CXeMHbre

anropl4TMlrrlecKlle pelxeHl4fl, AeMoHcrpLrpyrcrque BbrcoKyro e$SexrnnHocrb

o6ecue.{eHl4t ycroitrusoiL pa6oru OKT-npu6opoo B xecrKlrx ycnoBr,rsx rpaKTr,r.recKofi

3KcnnyaTauwr.

OAsul,r n3 eaxHefiIxl4x npnueHeHnfi AaHHbrx OKT-czcreu flBrrflercfl. vrx

I4CrIOJIr3OBaHI,Ie B COcTaBe 3HAOCKOnI4T{eCKLIX cHcTeM. ?ro npelnonaraeT

KoMTIneKTaIIHIo AaHHbrx cncreM KoMrrJreKToM cMeHHbrx 3HAocKornqecKHX 3oHAon. 3ro

o6cro.sreJlbcrBo onpeAenuJlo xcnoJlb3oBaHrle B AaHHbrx OKT-cr4creMax ran4eunofi

nnrep$epeHlll{oHHofi cxeuu BbInoJIHeHHofi ua 6ase awusorporrHoro orrroBoJroKHa.

4. O6u4ue 3arl4euqHun no duccepmaquoHHoil pa1ome

1) B rrccneAoBaHuflx He HarrreJr

pe3oHaHcHbrx xone6auufi nbe3oAtrcKa,

oTpaxeHr4e Borlpoc aHuIr43a coocTBeHHbrx

KaKoBa reMneparypnafl cra6ranrnocrr ero

u

Anr



perracrpr{pyeMoro clrrHana o6ycnonleno

ollTlrrrecKoro cneKTpoMeTpa, npuno4xrqeft

B ro xe BpeMf, pe3yJrbrarbr, [oflyrreHHbre

rlapaMerpoB, rpe6onaHux rIO rcanz6ponre v repMocralulusa\nu. A sror 6nor

f,BJrsercr saxHoft qacrbro c?rcreMbr OKT.

2) Brrsrrsael coMHeHr,re BbrBo.rI o ToM, rrro (B crreKTpaJlrnofi ontra.recxoft

uapa:rErHofi aunnzry4uofi MoAynrqvLr

MHoroKaHaJrbHocrbro npueuHoft cr4creMbr

K nof,BJreHuro rroBTopoB Ha nso6pax(eHr4{x).

aBTOpOM B kTCCneAOBaHLIflX, IIOKa3!UIU, qTO

rcorepenrnoft rouorpaQuu BnvrflHr4e

<apreQarrbl Ha n:o6paxenvfi4 flBIrflIorcr noBTopoM crpyKTypu o6sexra Ha qacrore,

rparHofi qacrore ArrcKperlr3arlr4r{)).

3) I4naeercs HerorlHoe u3JloxteHr{e lro ((orrr]rMr,r3a\ur4 rrapaMerpoB clrcreMbr>

(crp. 92): KaK rlpoBoAunacb olrLIMH3aIIHq: TeoperratrecKr{, gKclepr4MeHTaJrbHo,

3BpI{crIiqecKLI; raroft pe3ynbrar orrr{Mu3auvrvrur.A.I4 orrrr.rMr{3aqur lu ero?

4) Tpyauo corJIacLTTct c reM, rITo r{pIciIeHHOe AereKTr4poBaHr4e c rrocneAyroqrdM

ycpeAHeHIreM B npeAenax oKHa KorepeHTHocrr,I o6ecue.runaer Heo6xoAnurrfi

Al4HaMl,Iqecrrafi Alrana3oH z rny6nHy Bu3yann3a\r4u (crp.a8). ,,{ererrupyerc{ BeAb yxe

3anllcb cI,IrHaJIa, T.K, Al4HaMuqecrcnfr Aua[a3oH yxe onpeAeJreH ceoftcreaNar cpe4u Lr

I{3MepI4TeJIbHbIM TpaKToM r43MepIlTeJIbHbrM TpaKToM. Bepnee, rrro rrHcJIeHHoe

AeTeKTI{pOBaHLIe O6eCUe.rranaer TOTTHOCTr BOCrrpOH3BeAeHLrfl Cr,rrHaJra 3a cqer

AI4CKpeTrA3Ar\Ur4, KBaHTOBaHI1Ifl. Vr HaKO[JreHUs, npld ycpeAHeHkr 14.

5) Anrop He ccblJlaerc.tt Ha cBor{ pa6omt B reKcre Arrcceprarluu. 3ro 3arpyAH.rrer

oIIeHKy aBTopcKoro z o6sopHoro MarepuanoB.

3aKrrcqeuue

fiuccepraqux {BJlf,erct gaxon.reHHoft HayqHo-nccJreAoBarelrcrofi

BhlrroJrHeHnofi asropoM caMocrorreJrbHo Ha BbrcoKoM HayqHoM ypoBHe.

rIpHBeAeHbI HayqHble pe3ynbrarbr, rro3BoJlrlrouue rcnaru$uqvpoBarb HX KaK perueHr{e

3a4aqu, utrterorqefr cyqecrBeHHoe 3uaqeHue Anf, Mero.{oB oKcneplrMenramnofi

Suruxu. flonyueHuue aBTopoM pe3ynbrarbl AocroBepHbr, BbrBoAbr H 3aKrrotreHr4t

pa6orofi,

B pa6ore

oOocHoBaHbI.



Padora 6asupyercx Ha AocraroqHoM qracre r4cxo.uHhrx AaHHbrx, [puMepoB vI

npr4cyxAeHvrfl, yqeHbrx creueHefi>>, a

3acJryxrlBaer rrpucyx{Aennfl, yveuofi

pacqeroB. OHa Hanucana AoxoAqnBo, fpaMorHo rr aKKyparHo oQoplaleua. flo rcax4ofi

rJIaBe u pa6ore B rlenoM cAenaHbr qerKlre BbrBoAhr.

Anrope S epar coorBercrByer ocHoBHoMy coAepxaHrrrc Ar.rcceprardr4r4.

,{uccepralluoHHar pa6ora (CI,ICTEMbI yIIPABJIEWIfl VI OFPAEOTKI,I

CI'IrHAxoB B KOPPEJIflI-U4OHHOIZ v C[EKTpAnbHoIZ o[TI,IrrECKorZ
KO|EPEHTHOIZ TOMO|P A@IryI>> orBeqaer rpe6onaHz.{M (llorroxeHur o roprAKe

HayK rlo cnelll4arlbHocrl4 01.04.01 - llpu6opbl H MeroAbr oKcnepr4MeHraJmHoft $urrarH.

Opnon Irlropr -fronneeuq

npoQeecop, AoKrop rexHr4qecKr{x HayK,

npo$eccop rca$e4pbr paAr{orexHr.rKr4

pa4uo$rE3r{qecKoro Sarylmera
HaquoHalbHoro prccneAoBarenbcKoro

Huxeropo.{cKoro rocyAapcrBeHHoro
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