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o$uquanrHoro olrloHeHTa Ha Al4ccepralluoHHyro pa6ory r{anu4oea Bal.utv.a

BtaAnuzpoBl{qa <MeroArr ynpaBneHllt ABLIxeHVeM BeKropa {AepHoA

HaMarHI{rIeHHocrkr B TeKyrrlefi xzArocrl{ B cneKTpoMerpax LI MarHLIToMerpaD>,

npeAcraBneHHylo Ha coIdcKaHLIe yteHoft creIreHLI AoKTopa Qusuro-

MareMarlrrrecKlrx HayK no cnequ€urbHocrla 01.04.01 - <llpu6opu I{ MeroAbI

sKcnepl{MeHT€ulbHofi Susnrz>>.

1. Arcrya"rrsnocrb

B Hacrotlqee BpeMt MeroAbI Lr3MepeHr4.f, pa3[LIqHbIX Qzszvecxux

BerLrq[H c r4crroJrb3oBaHr4eM 
'IBrre]F{ufl 

rAepHoro MafHI{THofo pe3oHaHca (-f,MP)

HaxoArr Bce 6olsrue npaKTuqecKlrx upuueneHufi. IrlcnomsoBaHve

coBpeMeHHbrx -flMP cneKTpoMeTpoB, penaKcoMeTpoB, pacxoAoMepoB vr

MA|HI4TOMETPOB IIO3BOJI'ET PCIUATb CJIO)KHbIC HA)^IHO-UCCJIEAOBATCNbCKUE V

npaKTuqecKLre 3aAa'rrvl B Snsure, 6nororun, xvIMvIvI, MeAuIII4He, arounofi

DHeprerr{Ke r{ T.A. B 6olrruLrHcrBe cJrf{aeB 6es ucnorb3oBaHllt .flMP npu6opon

MHorkre ga4a'rrv peurI4Tb rpafiue cJIo)KHo, a I4HorAa I{ HeBo3MoxHo.

flo cro.snHoe pac tuapeHlre Kpyra [paKTLrqecKI{x [pLIMeHeHufi p aumrIHbIX

cpeA, a rarcKe lr3MeHeHLre ycnoBr{ft ercnrryaralJvrv I43Mepl4TenrHoft arrflaparypbl

rpe6yror coBeprrreHcrBoBaHlre ncnonb3yeMblx v nolacK HoBbIx MeroAoB

r4ccneAoBaHlIfl XLIAKLIX CpeA, HaXOA'IIILIXCfl. KaK B TeKyIIIeM, TaK U B

crarlr4oHapHoM cocrotHl4l{. ,.{uccepralluoHHas pa6ora B.B. ,{anu4ona

orpaxaer saxHrrft orarr ero Hafruofi pa6orbl no I43ytIeHI4Io tBJIeHI{t -fMP s

reryruefi IQI,IIKOCTI4 rrpaKTlrqecKoMy npLIMeHeHI4rc pe3ynbTaToB

nccneAoBattuit. florryueHHbre LrM pe3yJrbrarbr no3BoIruilu paspa6orarb HoBbIe

MeroAbr Lr3MepeHr4tr Qzsuuecrcux BeJIIdqI{H vr nafiru onrl{M€lJlbHble

KoHcrpyKropcKr{e perreHLrr Ans -f,MP cneKTpoMerpoB LT MarHLIToMerpoB.



Crour orMerr{Tb, qro LrccneAoBanue MexaHIl3MoB tAepHofi tuaruzrnofr

penaKcarlhlu B rroToKe )Kr4AKr.rx cPeA flB[rfleTgfl. OAUOfi I{3 aKTy€rnbHbIX 3aAaq

Qyn4arr,reHranrnofi Qusur<z, peilreHr{e roropoft TKpoer AoIToJIHLITeJIbHbIe

BO3MO)KHOCTLI IIO CO3,IIaHLIIO HOBbX

ra3MepeHr.rfi napauerpoB reKylrlllx cPeA

cpeA, paspa6orre HoBbIX MeroAoB

r.r coBepueHcTBoBaHl4ro KOHCTpyKIIULI

r43M ep r,rreJIbHbIX upz6opon.

C 4pyrofi cTopoHbl, aKTyulJIbHocTb TeMbI AlIccepTaUIaousoft pa6orn

cBfl3aHa c reM, rrro cpeAr{ KBaHToBbrx MarHeroMerpos tMP MarHLTToMerpbI Ha

rercyuefi xr4AKocrlr 3aHr4Maror oco6oe Mecro. 3rz ycrpofictsa coBMenlalor

npocToTy u oTHocr{TeJrbHyro AocTyrrHocTb peanvlsal\vu c LI3MepeHLIeM

xapaKTepl{crlrK c eHcoKoft ToqHocrbro, a KpoMe roro, rry. vcnoJIb3oBaHLIe

rro3BoJrreT perxaTb 3a4a'sv, HeAocTynHbIe ApyfI{M MoAeJItM KBaHTOBbIX

MarHr4ToMerpoB, oco6eHno B crrJrbHbrx HeoAHopoAHbIX MaTHLITHIIx rIoJItx.

Hexoropue nporr4Bopeqns, Koropbre rrpl{cyrcrBoB€ulu B Teopvv rryraquonuofi

KI4HeTI,IKI{, B IIacTHOCTI4 B p€BIeJIe, cBf,3aHHOM C ABIII{eHLIeM BeKTOpa tAepHOH

HAMATHI4TIEHHOCTLI B CI{JIbHOM HCOAHOPOAHOM IIOJIC, CYqCCTBCHHO

orpaHr.rquB€lJrr{ Bo3MoxHocrlr lrcrroJrb3oBanurs. .flMP MarHI{ToMerpoB c reryrqefi

xrr4AKocTbrc AJI' uccneAoBaiHufl. clrJrbHbrx HeoAHopoAHbIX Ma|HLITHbIX nOlefi.

flpone4ennue B.B.,,{anrr4oBbrM B Ar{cceprarluonnofi pa6ore nccneAoBaHlan

rro3BoJrr4Jru pacruLrplrrb g or pa3Aen HyrarlzonHofi KLIHeTzKI4 u y6pars etu

nporrlBopeqvrfl, a raKxe pa:pa6orarb HoBbIe MeroAbI I,BMepeHLI.fl napaMerpoB

Eute oAHI4M aKTyzuIbHbIM uhnpanleHueM, paccMorpeHHblM B

Ar.rccepraulru, .rrBJrrercf, racrroJrb3oBaHue MeroAa .fMP Ant gKcnpecc-KoHTpont

xrrAKr{x cpel. B ycnoBr4f,x yxyArrrarcqefics gKoJlorlItlecrofi o6craHoeKu 14

naqe:ar4fl. KaqecrBa rrpolr3BoAcrBa Bbrrrycraerr,roft npoAyKIIuI{, B ToM qllcrte I43

xfl4lKlrx cpeA, paspa6orrca 6rrcrprrx u HaAex{HbIX MeroAoB sKcrlpecc

MarHr4THOfO rrOJIf I4 HOByrc MeTOAI{Ky Ant

.fMP MarHLrroMerpa c reryuefi xl/tAKocrblo.

onpeAeJreHllt IIyBcTBI{TeJIbHOCTI,I

KoHTpoJu cocrorHrrrr cpeAbr orreHb aKTy€IJIbHa. MeroA -flMP B orrtlTql{e or



Apyrr4x MeroAoB He BHocr4T Heo6parlrMblx I{3MeHeHLIfi s xuNluqecrzfi cocraB I4

Quen.recrcyro crpyKrypy upo6rt uccle.4yeuofi cpeAbl. flpoee4eHHrte B.B.

,{anrr4orbrM r{ccJreAoBaHlr[ ABrrx(eHI{.l BeKTopa .f,AepHoft HauarnuqeHHocrll B

cra6ou MarHr{THoM rroJre, oKa3aJrlrcr rpafiHe nocrpe6oBaHbl Ant pa3pa6orrn

uanora6apllrHblx -flMP crleKTpoMerpoB.

Iloly.renuue pe3ynbrarbr B xoAe LrccneAoBanufi. ABI{}KeHLITI BeKTopa

a4epnofi HaMarHr{treHHocrr4 rro3BoJrr{Jru pazpa6orarb nonrrfi MeroA I{3MepeHI,It

napaMerpoB uarnurHofi xI4AKocrI4 B $eppoQnrozAHofi sqeftrce 6es ee

pa3repMerr43arJun. 3ra sqefira [plrMeHterct B orITI{qecKLIx MoAyn.lropax,

3arBopax r4 AaTquKax.

Bce ero rroKa3brBaer neo6xoAl{Mocrb, KaK rIpoBeAeHHbIX LlccJleAoBale.uit u

nonyrreHHbrx pe3yJrbraroB, TaK kr npeAcraBneHHoft Ha I{x ocHoBe

Ar4cceprarluoHnoft pa6orrr, aKTy€rJrbHocrb Koropofi He BbI3bIBaer couHenufr.

2. O6ocHosaHHocrb n HoBrI3Ha HayqHblx

Arrcceprarluonnofi padorsI.

I4s ocHonHblx pe3yJlbr oB ALIccepraIILIoHHofi pa6oru.cneAyer B nepByto

OIIEPEAb OTMCTI4Tb, TITO NOCTABJICHHbIE 3AAAIII.I NO PA3PAOOTKE HOBbIX METOAOB

r43MepeHr{r [apaMeTpoB: MafHr.rTHofo rroJr.f,, $epporurarszfiroft )KLIAKocTI{ Lr

rroroKa xnArofi cpeAbr,{anrr4onrru BaAzuou BnaALIMLIpoBI4rreM pelxilltllcb

KOMrrneKcHo: npoBoAlrJrl{cb gKcnep}IMeHTaIIbHbIe I4CCJIeAOBAHVfl, U

paccMarpyrBarrvrcb ux reoperr{rrecKLre acrIeKTbI. 3ro no3BonI{JIo rIpI4

rrpoBeAeHVLr vrcclre4onaHufi Anr petrreHns, pa3nI,IrIHbIX 3aAarl, croglrllrx nepeA

aBTopoM, noflyrrr.rrb pflA HoBbrx pe3yJlbraroB, KaK [paKTLIqecKI{x (nonrte

MeroAbr nsuepenzr), TaK V TeopeTrlecKrlx (nonar MeroAI,IKa, HoBbIe

xoe$SuqlreHrbl B ypaBHenuflx Eloxa ra r.A.). Cpe4u Koropblx s xorel 6rt

pe3yJrbTaroB

OTMCTI'ITb CNCAYIOqLIE :



l. Paapa6orKy HoBoro MeroAa Ha ocHoBe r{crroJrb3oBaHlrrr flBlreHnfl,

,flMP AJrf, r43Mepenufl, 6ucrpoueHrroqaxc.f, pacxoAoB TeKyulefi xzAKocrl4 14

Te operLrrrecKo e o 6ocHosaHlre rroJrf{eHHbx p e3yJlbraroB ;

2. Onpe4ereHure HoBoro coorHollrelr.ufl, MexAy napaMerpaMl4

IrocTorHHoro n [epeMeHHoro MaIHuTHofo noJlt Anf, nonrreHl4t

MaKcLrM€uIbHofo 3HarreHr{r I{HBepcvu HaMarHI{tIeHHocrLI B TeKyIrIeft xuArocrz;
a
J. YcranosreHue HoBbrx rosQQIEqI{eHToB B ypaBHeHl{trx Bnoxa,

IIO3BOJUIIOqUX [poBOALITb TeOpeTI4tIeCKI,Ie VCCneAOBaIIvIfl. ABLIXeHLIT BeKTOpa

r4epHofi HaMarHraqeHHocrlr reryqefi xrlAKocrrr B cLIJIbHoM HeoAHopoAHoM

MaIHI,ITHOM IIOJIe, vr SKCIIepLIMeHT€lIIbHOe IIOATBepXAeHLIe IIOJIr{eHHbIX

pe3yJrbraToB;

4. Paspa6 orxy Honofi MeroAr.rKlr Anr olpeAeJleHl{f, qyBcrBLITeJIbHocrIl

.flMP MarHriroMerpa c reKyrrlefi xuArcocrblo;

5. Hoerrfi MeroA LI3MepeHkIrI BpeMeHLT upo4onrHofi

cra6ou MarHraTHoM rrone;

6. HoeHfi MeroA lI3MepeHI{t rapaMerpoB

xlrAKocrlr c LTcnonb3oBaHI{eM flBreHus, -flMP ;

peJraKcal{uu Ty Y

QeppouarHurHoft

YcranosreHr,re HoBbrx rosS$uqlleHroB B ypaBHeHLItx Bnoxa,

no3BoJrrrcqr{x Bocnpokl3BoAlrrr Qoprvry rrr4Hvrv perr{crpllpyeMoro cLIrHaJIa .fMP

c I4cnoJrb3oBaHlreM oAyntquonnofi MeroAI{KLI e cra6olul rIoJIe.

[ocronepHocrb 14 o6ocnoeaHHocrb nonyqeHHbrx pe3ynbraroB

Ar.rcceprarluonnofi pa6oTbr noArBepx(Aaercr HayqHbrMLr ny6nuraqua}/ILT B

n34aHufix (SCOPUS, Web of Science, BAK), KoHKperHbIMI4 rIpLIMeHeHvIrIMvt,

pe3yJrbrarauu o6cyxAeHlrr pa6orrr na roHQepeHrll{tx pa3nl4qHoro yponHx (n

ToM rrI4cJIe I4 Mex(AyHapoAHbIX), a rarcKe HarpaAaMlr, rroJryr{eHHbIMLI JILIqHo

,{ansr4onurr,r B.B. r{ ero freHlrKaMvr 3a y.r.acrus. B p€BruqHhIX KoHKypcax I4

BbICTABKAX.

7.



3. HayuHar rleHHocrb n nparcrllqecKafl 3HarrrrMocrb pe3yJrbraroB

Ar{ccepraquonHofi pa6oru.

Havqnaq qeHHocrr pe3yJrbraroB pa6oru 3aKlloqaerct B ToM, rITo

lpeAnoxeHHble aBTOpOM HOBbIe MeTOAbI I{3MepeHLIs [apaMeTpoB TeKyIIIkIX

troroKoB, MarHlrrHbrx uorefi, QepponaarHLrrHbrx )KLIAKocrefi, a tarxe MeroAHKI4

o6pa6orr<Lr pe3yJrbraroB gKcnepuMeHT€lrrbHbrx rrccJreAosanLrir c reoperuqecKl,IM

Lrx o6ocuonaHLreM rro3BoJurror cyrqecrBeHHo pac[rr4pr{Tb Bo3MoxHocrI4

npoBeAeHlr.f, r{ccneAoBarruit B HeKoropbrx p€BAenax DKcnepr4MeHramHofi v

r4epHoft Qururz, Qusurz. MarHr{THrrx rueHnft, a rarcKe ruApoALrHaMLrKLr.

Kporr,re roro, nonf{eHHbre HoBbre pe3yJrbrarbr npu uccneAoBalnuu

penaKcarlr{oHHbrx npoqeccoB B TeKyrrlefi NzArcocrrr orKpbrBaror Bo3Mo)I{HocrI4

ro co3AaHLrro HoBbrx onrlrqecKax cpeA. Pa^:Aemr reopur{ nyraquoHHofi

KI4 He TLIKI4 I4 MeTp On O rU I{ A OIIO JIH e HbI H O BbIM 14 3HAIlI,IflI|,'IIl U MeTOALIK aM 14 .

Ilparcrnqecrcaq gHaq[procrr pa6orrr 3aKrrcqaerct B ToM, rITo ee

pe3ynbTaTbr rrpLrMeHI4MbI :

1. Ans [poBeAeHr4.rr Syn4arraeHT€rrrbHbrx gKcnepI4MeHT€uIbHbIX HafIHbIx

r{ c c Jr eA o B anuft B p €tsr 14 rr Hbrx p urrA en ax Q ua u Kvr u rur Apo4u H airara ru ;

2. ,{nx pa^:pa6orru HoBbrx Lr MoAepHnsa\w 4eficrnyrorrlkrx KoHcrpyr<qzfi

p€Bnr,rrrHbrx r{3MepvreJrbHbrx npz6opon, pa6orarorlr4x Ha ocHoBe flBIreHr4fl. tMP,

TaKr4X KaK CneKTpOMeTpbI, paCXOAOMepbr, MarHr{TOMeTpbI 14 penaKcoMeTpbl;

3. .{nr cos4aHvrfl. HoBbIX cpeA;

4. [ttt gKcnpecc-alnaIrvr3a cocrorHLrr pa3[LITIHIIX cpeA, KaK Bo BpeMrI

gKolorr4qecKoro MoHlrropvHra repplrropktit, tarc [pLI I4x npoLI3BoAcrBe I4JILI

nepeA HerrocpeAcTBeHHbIM I,IcnoJIb3oBaHI{eM U T.A.;

5. [trl noAroroBKLr HoBoro yre6noro Kypca pacrrlipeHHoro usYrcHlzfl

flBreHVs .fMP B TeKyIIIefi NuAtcocrll Marl4crp raMLT vr acnnpaHTaMl{.



4. IIo perleH3rrpyervrofi Arrcceprarln[ Mo?r(Ho cAeJrarb cJreAyloqre

3AMEIIAHIIfl:

1. B Ar4cceprarluu noJrfreHa 3aBucr4Mocrb BpeMeHI4 npo4olruofi

penaKcaquu Anuxcyuleftcs )KrrAKocrr4 or Hanptx(eHHocrll BHeIIrHero

gJTeKTpOCTaTLIqeCKOfO rIOJrf,, OAHaKO, MeXaHU3M erOfi 3aBI4CIIMOCTLT He

o6rrcndH;

2. He paccMorp e H a nonp aBKa Enoxa-3urepra rrp r{ I43M e p eHvrkr MarH[THbIX

noleft MeroAoM rtyr arlvur;

3. B AuccepraIJuru cKa3aHo, qro coxpaH-terct yron lloBopora

HaMaIHLTTIeHHOCTI,I B MepUALIOH€IIIbHOI4 nJIOCKOCTH, HO He yroqH.f,eTot,

OTHO CI'ITEJIbHO KAKOTO HATIP ABJIEHLI'T STOT Yf OJI OTCIII{TbIB AET C fl.;

4. B lucceprarlr4r4 He paccMarpriBaercr penaKcaIILIoHH€uI norpelxHocrb

,flMP pacxoAoMepoB.

YrcasaHHHe 3aMer{aHut He cHrrxarcT grrcorofi oIIeHKLI, Koropylo

3acnyxsrBaror rrpoBeAeHHbre B.B. ,{anbrAoBbrM sKcrreplrMeHThl LI pacqerbl I4

rrpeAcraBJreHHa.rr Ha r{x ocHoBe AlrccepralluoHHas, pa6ora, tBJl.rloqaflct

3AKOHIICHHbIM HAYqHbIM I,ICCJIEAOBAHLICM.

llonyreuHbre B pa6ore pe3yirbrarbr r{ rrcnoJrb3oBaHHbre MeroAbI peIxeHLIt

nocraBJreHHbrx 3aAarr coorBercrByror cneqrranbHocrli: 01.04.01 - flprn6opbl 14

MeroAbr 3KcnepuMenramHofi Susurz. AnropeQepar u ny6nurcaqnu B.B.

,{anu4o na orpa}Karor c oAepx aHue Alrccepralluonuofi p a6 oru.



,{uc cepraqzg B .B .,{anrrgona uoJrHocrbro yAoBnerBop.aer rp e6ona lanflln u

KprareprrflM rr. 9 llonoxenr4s. BAK PO (O roptAKe npucyxAeHvrfl, freHbIX

creneHefi>> (VrnepNaeHHoro rrocraHoBJIeHI4eM llpanurenbcrBa Poccnficrofi

(Degepaquz or 24 centr6px 2013 r. Ne 842 (pe4arqru or 28.08.2017)),

npeAn,flBnteMblM K AoKTopcKtIM AI{ccepTaIIVflM, a ee aBTop, ,{anrt4os BaAuNa

BlaAuuupoBlrq, 3acJryxuBaer rrprrcy)KAeHllt yrenoft crerreHl4 AoKTopa Qusuxo'

MareMarrrrrecKux HayK rro cneqlrzulbHocrrl 01.04.01 - flpu6opbl rI MeroAbI

gKcrrepplMeHTanbHofi Qzsurcz.

OQuqzamHrrfi onroHeHr:

flpoQeccop raQe4pu <O6qefi Qururlo>
(De4epamHoro rocyAapcrBeHHoro
6roAxernoro o6pa:oBarenbHoro

frp ex(AeHla.f, Bblcluero o6pas o Banvrs.

<<Canrr-flerep6yprcrufi rccyAapcrnennrrfi
TexHoJlorn.recrzfi LlHcrlrryr
(rexuuvecrzfi yHrlBepcurer)>>,

AoKTop rexHulqecKrlx HayK, npo$eccop

/ Xepnonofi AnercanAp l4r,anosus.I

A4pec opraHl43alluu : Canrr-flerep6ypr,

Mocroscrnfi npocrleKr A.26, CII6|TI4(Ty),
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