
OT3bIB

o$r.rur4anbHoro orrloHeHTa Ha Al4cceprauuoHHyIo pa6ory

MeceHsorofi IIPuuu CePreenuu

<<MnOrOqaCrOTHafl Jla3epHafl CII6KTpOCKOII11fl aTOMOB UI9JIOTIH6IX MSTaIJIOB B

MlrHrraTrcpHblx ra3oBblx Rvefi rax>>,

npeAcraBreHHylo Ha coI{cKaHI4e yrIeHofi creneH14 KaHA}rAara $il:ur<o-

MareMarI,IiIecKLIx HayK rlo cnelllatulbHocru 1.3.19 - Jla:epuaa tfusrEra

Arcrya.nrnocu, TeMbI Alrcceprallrlrl.

Meto4rr flpeqlr3lloHHofi na:epHoi cneKTpocKonl{Ir aroMapHrlx flapoB

nIeIOrrHbrX MeTaJIJIOB 3aKIlOiIeHHbIX B OIITIIqeCKyIO xuefiry ,BIqIOTC, KJIIOqeBbIMII

AJr{ MHOxecTBa JIa3epHEIx TexHoJIorUfi, I4CgOJIE3yeMLIX KaK B 1pI,IKJIaAHbIX' TaK }I

n $ynAanren'raJrbHbrx rrccJreAoBaHnrx r iplr:uxe. 3ru rueroAu o6ecne.Ifisarct

ocHoBy 4lr pa:pa6orKr,r Br,rcoKocTa6ulsuux MnHriaTlopHr,rx aToMHbrx qacoB,

OTBearalOIII4x 'rpe6OeaultXl,t KaK Ha3eMHLIx, TaK 14 KOCMIIIIeCKI{X lexnO:rorufi'

Axrya:6nocrb TeMbI AI,ICSSpTaIII4II O6yCIOBneHa HeO6xOAI,IMocTbIO A€IJlbHefiuero

pA3BUTt4fl- TeXHOIOTUfi, oCHOBaHHbIx Ha KOrepeHTHoM IIJIeHeH I{ HaCeiIeHHocTef

(KIIH), ArrI yryt{ueHus cta6uttuocr}t KBaHToBLIx craHAaproe qac]]orst' B

qacTHocTu, BHIiMaHIIe yAenteTcfl pa3BIITltIo AByxqacToTHoii cy6Aon:repoBcKoii

C11eK,rpOCKOIUU, IIo3BoJtrIOUefi AOCTUTaT6 BrICOKOKOHTpaCTHLIX HeJII'IHefiHbIX

pe3OHaHCoB C IIclOJIL3oBaHI4eM MI,IKpo{qeeK. TaKLIe ICC]IeAOBaHI,I{ OTKpBIBaIOT

HoBbIe [epcIeKTI4BbI AJI, co3AaHIIf MI,IH[aTIopHbIx o[TI4qecKI{x cTaHAapToB

qacToTbl c yJIyqIxeHHbIMI,I MeTpoJIorulIecKI,IMI-I xapaKTepI,IcTI,IKaMII' tITo

NOAAIEPKIIBAET 3HATII,IMOCTL It AKTYAJILHOCTE I'I3YqAEMOfi [PO6IEMAT[K11.

Co4epxaxue pa6orbl.

.{zccepraqaonnaa pa6ora cocroltr

3aKJrroqeHlrr, cllllcKa coKparIIeHI'Ifi, C[I4CKa

HarrMeHoBaHr,rfi). Pa6om Ii3JIoxeHa na 140

prcyHKa u2ra6tw1u.

u3 BBeAeHr4S, qeTEIpeX rJlaB,

rllrrrrpyeMoft rrr4reparypbl (167

crpaHl,Iqax TeKcTa, BKfilOqAfl 42



Bo BseAeHrlH o6ocHogHeaercq aKTyanLHocrL TeMbI AlrccepralllroHHoro

uccre,4oBaHlIq, c$opuylrrapoBaHLl IleJIb u 3ax'aqv Al'lcceprauxoHnofi pa6oftt,

lpeAcraBJreHbl ocHoBHbIe 3auluulaeMble [oJIoxeHI4.r, aplyMeHTl'Ipyercg Hayqljag,

HoBII3Ha I/I npaKTl,ItlecKaf 3HaIIIlMocTb IIoJIyqeHHBIx pe3yJIETaToB, [pI,IBeAeHbI

naHHEIe no anpo6aqur4 pa6o'tbr, rI4qHoMy BKJIaAy AllccepraHra o66eMy I4

crpyKType ALIccepralII]I4.

B nepnoii r,'IaBe AaH o6:op nayvuoii ltlreparypu no reMe AIrccepralrrrl4 Ir

lpeAcTaBJreHo cocrosHr4e npo6lerr,ru uccle4oaanufi. frasa coAepx(r{T KparKr.rir

Or{epK OCHOBHLIX TeOpeTI4qeCKIIX noro)KeHl4ii tr Heo6xoAI4MbIx cBeAeHlrft,

KacaroUl[xcq O$Ser<ra KOrepeHTHoro IUIeHeHI4q HaCeIeHHocTefi. AualrasupyrcrCn

rrgJryqeHHbre pauee KrrloqeBble pe3ynbTarrr e O6IaCrU ucCneAOBaHItii, KOTOpOfi

nocB.sxleHa AaHHarl paooTbI.

Bo BTopofi r.,'raBe orlucllBaerc.fl pa3paooT(a MUHT4aTIOpHOfO

ocHoBe et|@exraMrrKpoBoJlHoBoro KBaHToBOTO craHAapTa llacroTbl

KOfepeHTHOfO rrreHeHnrl HacereHHocren (KnD c o6:beMoM oKoro 60 cM3.

KpaTKoBpeMeHHoil CTa6uIbHocTlI 6blno AOSTIITHyT6 6narOgapx npI4MeHeHnIO

Mero,4a, rroxoxero Ha MeroAIrKy llayu4a-.{penepa-xorra, iITo o6ecfieilflro

BbrCOKoe 6rtCrpO4efiC'rn[e CpICTeMbI CTA66 U3A\VH L yIytIIIIeHHOe OTHOIII9HI1e

cr4rH€ur/rxyM. Taxxe 6sIla tacc;IeAoBaHa AoJlroBpeMeHHas cTa6I4IbHoCTt' r{acToTt I

npl4 pa3n[qHr,Ix ypoBHqx MoxlHocTrr cBq rnro.{yrxql{u, [poAeMoHcrprrpoBaHo, qro

Br,r6op onrI,IMaJIr,Horo I4HAeKca MoAyJIrUrru, AeJraIoIqI'{fi qacrory qacoBoro

fiepexoAa MuroqyBcrBl,ITenbHofi K BapI4aIII{SM MOIIHOCTIT cBr{ CUrnana u

onTr,rqecKofi MoIqEOCTIT, CynIeCTBeHHO yJlyrruaeT AoJIroBpeMeHHyIo

cTa6r,rJrbllocTb. I4ccIe.{OsaHIIf cABIzloBbIx xaparTepllcTllK KIIH pe3oHaHca oT

pir3rr.IrHr,rx saxropoe [o.qrBepAIiJII{ :tf(lexrunuocrr, BbI6paHHOrO [OAxOAa AJ]f

.{octrzrnyrur BLIAaloulrlecfl

rlpeBocxoAslql4e rloKa3arenr.I

cra6r,rJrbHocrb 9x70'12 za 7 c,

MeTpororrFlecKl4e xapaKTepkrcrl4Kl4, 3HaqvTeJIbHo

HeKOTOpLIX KOMMep-qecKI.IX aH€LIIOrOB, BKrroqar{

3x1g-t:3a 1000 c r 1.5x10-12 3a24't. Ylylurenr'Ie

yry.{IxeHH, AOJrOBpeMeHnofi cra6ulruocrr{ craHAapra.



B rperseft rJIaBe I4ccJlelyercq MeroA yMeHr,IxeHI4, BlrlrgHufl- cBeroBblx

oABI{rOB Ha qacrory rlacoBoro nepexoAa vepe: cBq MOAyI'III4IO Ha rlacrore,

COOTBeTCTByTOUIeft uOlnOfi qaCTOTe CBepxTOHKorO pacqeflneHllf B OCH6BH6M

cocrof,Hr4r4 aroMa 87Rb (npuMepno 0.8 ffq). Sror no4xog K Bo36yxAeHl4ro KIIH

pe3oHaHcoB, rrclonb3yrour4ft rar necyruyro qacToTy, TaK rr oAHy r,r3 6oKoB6IX

IIoJIoc, MEIJIo I,I3yqeH B KoHTeKcTe MI,IHIIaTIopHEIX aToMHbIx llacoB 14

AeMoHcTpI4pyeTMeHEIx}lecBeToBbIec4Burll4qacoBoroflepexoAanocpaBHeHloc

rpaAr{rIr4oHHLIM MeroAoM. B pa6o're npuBoArrc, pe3ynbrarbl lr3MepeHl4fi An',

pa3rlrlrHbrx pexuMoB MoAynrq[u ToKa Jla3epa Ha qacToTax

$oxycorra Ha orITIrMaJIbHbIx ycJroBltrx, BbIsBreHHbrx

r4ccreAoBaHl,Irx. IIccreAoBaHIre BKJIIOqaJIO IXeCTL pa3rvqHblx

KfIH pesonaHca, ocHoBaHHEIx Ha KoM6v Haql4rx HIr3Ko- I4

6oxosrtx rIoJIoc c Hecyqerl.

Pesymarrt noKa3aJII{, qro MoAyrsII[q Ha 6.8 ffu nprlBo.qr4T K

3Haqr,rTeJlEHO Megbrrrr.rM cABIltaM qacToTbr oT rl3Megegr,rft lroquoctu cBrI,

OCO6eHHO [pI,r ,ICIIoJIs3OBaHI4I4 HIt3KoqaCToTHOfi 6orOsOfi IIOJIOCLI, IITO yKa3bIBaeT

HaMeHLIxyrcIIyBcTBuTeIbHocTEKBapI{aq}I,MMoUlHocTIIJla3epaBgToMpexI,IMe.

,{onomutre;rrHo 6blro I43yaIeHo Bqturfl:g,Lre o6oux cnoco6oB MoAyrqIII4u Ha

syHr<quro Allaua, noKiBbrBalouyro yryrrueHHe AOJlrOBpeMeHsofi cra6zllnocrn

rrpr4 r,rcrroJrL3 oBai,1ipl4 6.8 fl-q MoAyJr{rllru. 3To ynyvureHr4e AeMoHcTpIIpyeT

3HaquTeJrbHblfi nOtenqual MeToAa AJL IOBEIIIISHI,I{ TOqHOCTI{ I4 HaAgXHOCTII

MLIHTIaTIOpHbIX aTOMHEIX rIaCOB.

gerneprar HraBa AuccepTarlr4r{ flocBruleHa rrccJreAoBaHr4ro n o6nacrra

ABlxaracTH6fi crreKTpocKoflul{ UIeIOqHbIx MeTaJIJIoB B KoHTeKCTe CO3AaHIIq

3.4 u 6.8 ffq, c

B [peAbIAyIII[x

cxeM Ha6irroAeHl4f,

BbICOKOIIACTOTHLIX

Mr{Hr.rarropHr,Ix onrlrrrec1lrx KBaHToBr,Ix craHAaproB qacrorr,t (KCr{)' OcuoeHoe

BHUMaHr4e yAeJreHo IByxqacToTHofi cnerrpocrol[]r aToMoB qe3[s LI pa3nurIHLIM

MeroAaM $oprnluponauna Jra3epHofo rIoJL Anfl BO36yXAeHI,Ifl, BKJIK)qa'

ItcrIoJrL3oBaHI,re BHerrlHero SJIeKTpOOnTI{qecKoro MoAyJrrTopa

Mo,qyJrrrlur roKa rra3epoB DBR u VCSEL.

(3OM) t4



Bussreurr flperrMyu]ecrBa MeroAoB c upalrofi CBr{ ltoaynquueii roKa Ias-:a

MeHbIIII4x ra6apraron Onru.IeCxoii cxeMbl PaSpa6orau nosbtii N{eroA aror'tHofi

C1eKTpOCKOIIu[, aH€UIOruqHbIfi MeTOAy pe3OHaHCOB HacbIUIeHHorO nOruIoIIIeH f c

[cloJlb3oBarrLt eM AByxqacToTHbIx Jra3epHbrx [yrr(oB, KoT6pbrfi AeMoHcTpt4pyeT

o6eqarcque pe3yrErarbl Arr co3AaHI'Iq MI'IHI4arropHoro oflTl4qec(oro KCH 6eg

Heo6xoAllMocrlr ucIIoJIL3oB aHVfl ta6apv'tuoro BI{eIIrHero 3OM.

llpe4cranleuu 3r(c[eprrMeHTuurbHLre 3aBrrcr4MocTa KaqecTBa oIITIIqeCKI4X

cy6AonnepoBcKr4x pe3oHaHcoB oT TeMflepaTypEr {qeiiKn AJrf, pa3Jrr4qHbrx Mero.4oB

Bo36yxAeHlrfi, noKa3LIBaIo IlIe cpaBHI'IMLIe flapaMerpLl KaqecrBa, qro

loATBepxAaeTnepcleKTr'IBHocTb3TI4XflOAXOAOBBCO3AaHT'IUMI'IHI'IaTIOpHOTO

orrrr4qecKoro KC9. Oco6eHHo orMeqaerc{ yryqueHr4e napaMerpoB KarrecrBa

pe3oHaHca B cxeMe c npqMofi MOAyJrrUuefi, irTo fBJrf,eTc, o6HaAexr4BaIoqI{M AJL

ycTpaHeHuq 3OM ug onrlrqecxoii cxeMEr. flpueogrrcn pe3yJrbraTbl Ha6IrO.{eHus

e$$er<ra npocrpaHcrBeHablx ocql{Jlnrql{[ aMnnlrryAE'l pe3oHaHca B

MHofoqacToTHoM jla3epHoM noJle, AeMoHcTpI,Ipy}oUlue Bo3MoxHocTL ynpaBneHI,I,I

KllH e$SexroM qepe3 I{3MeHeHI'Ie Sa:H CBH MoAyrrrrII4Ir, qro uoxer 6nrl

ucloJrb3oBaHo Atrfr Ma1cr,rMpr3au[ri KoHTpacTa HeJrrrHefiHoro pe3oHagca 14

yryiureHu, pe3yJIbTaTOB rIpI4 CO3AaHI.IE O[TI]qeCKOrO CTaHAapTa qacTorLl.

B 3arc,ttoqeHrlu c6opMyrupoBaHbr OCHOBHbIE pe3ynLraTbI

AucceprarlrloHHofi pa6orLl.

Crenenr o6ocnoBaHHocr[ HayqIrBIx lloJroxeHlrftr BbIBoAoB Ir

peKoMerrAall[ft n cQopuy.rtupoBaHHbrx B Arrcceprall[[.

Hayunrre rroJloxeHu{, BrIBoAEI I,I peKoMeHAaIIIzI'r, cOopMyJIIrpoBaHHLIe B

lt4ccepTa\r4tr, IloJ]yqeHbl Ha ocHoBe

MeroAoB. 3aururqaerr,rrre rIoJIoxeHIrs

allpo6upoBaHHblx 3KC11eprlMeHTaJrbHblx

B6ITeKaTOT I43 npeAcTaBJreHHbIX B

A]aacepra\uvt u ony6:rzr<onaHHblx B peIIeH3I{pyeMEIx I'I3AaHI4rx pe3yJlbraroB

IIo:rvqesuue 3(C[epr4MeHTaJIbHbIe pe3yJILTarbI xopo o

TeoPeTuqecKI{MI,I npeACTaBreHItrMr4 S AaHHOfi

r{ccJIeAoBaHI{fl.

cofJracyroTc, c coBpeMeHHbIMrr



O6naCTr4 rrCCJIeAoBaHI4 . Taru1a O6pa:ou, CTeIIeHb O6ocnosaHaocTu AOcTaTOT{Ha

.{n, KaH,qI4AaTCKOIt AI,ICCeprallUU.

,{ocronepuocrb I{ alpo6aqlrt HayrrHblx pe3yJrbraroB.

.{ocroaepnocrb flpeAcraBneuHblx B Alrccepralll4ounofi pa6o:re pe3yJlbraroB

o6ecne.Iusaercf, cTporI4M o6ocnosaH[eN{ IIpeAJIoxeHHbIx MoAeJIefi, AeT€IJIbHo

npoBeAeHHbrM 9KCIepI4MeHT€LIIEHbIM IICCIeAOBaIIUeM, CpaBHeHIIeM [OnyqeHHblx

SKCIepLIMeHTaJIbHEIX AaHHLIX C

aBropoB.

perleH3r,rpyeMblx xypHaJrax u v3Aa}{uux, I4HAeKcapyeMbIx

olpe.qeJleHHblx BAK Mznucrepcrna o6pasoaauzx PO.

ony6mlroaauur,Irtu pe3ynLTaraMI,I Apyrilx

OcHosurre pe3yJlbrarbl pa6oru ony6luroraurr n 7 pa6orax B BeAyxlux

Hayunar HoBu3Ha rr [panTlrqecKafl SuaquMocrb pa6orbl.

Hayuuan HoBIr3Ha A[ccepralr]roHnoii pa6orsr Bblpaxaerct B HecKoJlbKIrx

KJrroqeBBIx acrleKTax, pa3BI,IBaIOqI4X TeOpeTI'IqecKI'Ie U flpaKTuqecKl'Ie acleKTLI B

o6laCru Mr4Hr,IaTIOpHbIx OlTIlqeCKI{X KBaHTOBLIX cTaHAapToB qaCTOTEI LI aTOMHOfi

crreKTpoc(oruu. B nepayrc oqepeAL cJleAyer orMerlrrb [IccJreAoBaHI'Ie HoBEIx

MeroAoB CBrI uo4ymqul.t Ha llacrore cBepxrou(oro pacqeflneHl{, AItfr

yMeH6rrreHr4, cBeToBbIx gABI4rOB. TarNe guaqraMLIM .rIBIreTc, LICCJIeAOBaHI',Ie

AByxrracToTHofi cnextpocrorlllr aToMoB IIe3r4S C ITCTIOJTL3OBaHI4eM pa3rUqHbIX

cloco6oB Sopuzpoeana{ Jra3epHolo rroJl.fl. Pa:pa6oma MeroAa,ra:epHofi

cneKTpocKoll4r,I, r4cnoJrb3yroqero AByxqacTorHble Jra3epHble [rrKr'I, oTKp6rBaer

HOBLTe IOAXOALI K CO3AaHI4IO MITHI4aTIOpHbIX OITI,IiIeCKI'IX KCr{.

llpaxruuecxas 3HaquMocrb pa6ortr o6yc:ron:rena paspa6orxoii t4

ycoBeplrreHcTBoBaHI,IeM MI'IHI4arrOpHEIX OrITI'IqeCKI'IX KBaHTOBbIX CTaHAapTOB

qacToTbr, KoropLle HaxoA{T IxI4pOKOe npI'IMeHeHI4e B HaylIHbIX I'ICCIeAOBaHI'ISX'

rrpoMr,runeHHocrrr, HaBIrraulIrI LI cBs3u. Ylyuureulte AOnfoBpeMeHHon

cTa6I,IJIbHocTI,I ATOMHEIX IIACOB 6NATOAAPq HOBI,IM MCTOAAM CHIaXCHI4S CBCTOBrIX

cucretrroii WoS u

cABr.rroB cnoco6crryer rroBbllrleHltlo roqHocrlt BpeMeHHbIx lr3MepeHlrfi v



ynyqueHr.rrc cr4cTeM rro6aILHoro no3r,rrlr4oHr4poBaHufl LI TeneKOMMyHr4KaqHr4.

Mranuarropltsaqu{ Olrllqecroft cxervrrr KCH 6es I4cIIoJI63oBaHVr ra6aprarnux

BHeTIIHI4X SJIeKTpOOnTI,IqeCKIIX MOAyJIqTOpOB CHIIXaeT CTOI'IMOCTL I4 CJIOXHOCTb

npor{3BoAcTBa, Ae1rafl olTr4qec1r{e cTaHAApTET qacToTbr 6oree 4ocrynHEIMI4 AJL

rrcrr6JrE3oBaHu, B pa3II4qHbIx npI4JIOXeHI.Irx. TaKXe,, pa3pa6oT6a HOBbIx MSTOA6B

aToMHOfi C[eKTpOC(O1I4I,I OTKpETBaeT rryTb 11 co3AaHlrro BbIcoKoToqHbIx

r{3MepIrTeJrLHbIx yCTpOICTB, qTO IIMeeT BaXHOe 3IIaqeHIle g,nfr rlAyKLI II T9XHV KI{.

Ocnonnrre IloroxeHl4., Alzcceprallr4lr I4.C.Meceusonofi, BEIHocI'IMLIe Ha

3arrlr,rry, o6raAaror 6esyclonr'roft HayqHofi HoBI{3Hofi .

AnropeQepar BepHo orpaxaer coAepxaHne Auccepralrl4ll.

Terra ne MeHee, AI,ICCepTaUI,Iq He JII4IIIeEa HeKoTOpEIx, BeCEMa He3Ha!IIITeJIbHLIX,

HeAOCTaTKOB:

1 . B nynrte 2 3axlroqenrafi Ha crpaHlzuax 1 16- 1 17 terc'r ctbopMyrl'rpoBaH

TaKITM O6pa3OM, qTO CO3AaeTCf, B[eqaTJIeHI',Ie [pOBeAeEUq CpaBHeHI',IS

AOJTTOBpeMeHHOfi CTa6I.UILHOCTI,I TIaCTOTEI rIpU 3HaqeHI',ItX I4HAeI(Ca

MOAyJIrqUrI, COOTBeTCTByIOqITX HaI',IMeHbIXefi iIyBoTBUTeIEHOCTI4

rroJroxeH[, pe3oHaHca K BapI{aIII4f,M IIOJIHOT OIITI'IqeC(Oft MOITIHOCTI',M

aMnrr.rryAbr CBr{ curna,T a. oAHaKO, COTTaCHO COAepXaHI{}O pa6orr,I,

cpaBHeHEe [poI,I3BOAI'IIOCb MexAy ITHAeKCaMIT MOIyJITIIITI4,

o6ecfie.rriBaroql,IMll MaKcI,IM€uIbHbIi KoHTpacr KIIH pe3oHaHca v

Har4MeHLrlyro qyBcrBltreJlbHocrE K Bapl{aqlzrM cBr{ cIrrHaJIa.

2. B pa6ote He orrrlcaHEl MeroAI,IKIr Ir norpellrHocrll I'I3MepeHI4fi cra6l4rbHocr[

flapaMerpoB ycraHoBKI4, [puBeAeHHLIx B ra6rl'Iqe 2.1 sa crpaHl4ue 66,

KOTOpETe rzcfloJrb3oB€ul[cb AJI{ pacilera 6roAxeta cABI',IroB qacrorbl KCr{

flpu AByx IaHAeKCax MoAy.rsIII4I4. orcytctnne sTor

3aTpyAHqeT TOTIHOCTI,I [peACTaBJIeHHLIX AaHHbIX'

unSopuaquu

3. Ha ctpanuqe 85, vcxoA, LI3 pe3yJlbraroB, npeAcraBJIeHHEIx Ha pvcyuKe 3.9,

aBTOp AeJraer BblBoA o roM, 1ITO [p]I I4CIOJIL3OBaHI,II qaCTOTbI MOAyJITIII4I4

6.8 ffq cABr4r pe3ouarlca 3HaqI4TeJILHo MeHbIIre flpli ora6I'IJII'I3aII[]I 3a

Jrr.rHrrro florJrorrleHr{f, c KoM6IzHaI{I{efi Uecyuefi Ir HI,I3KOqaCTOTHOfi 6OKOBOfi



IIoJlocbr rlo cpaBHeH[Io co cxeMoii c BbtcoxorlacrorHoii 6oKoBoii nolocoii.

O4uaro o6r,scseuue np[ql4H TaKoro pa3nLr.uvfl a pa6ore He npI]BoAI{Tct.

4. Ha crpaHuue 86 [peAro)I(eHl4e o roM, t{To pa3Jl}rql4e or reoperurrecxoro

pacqera AJL BLII4TpIIII a B 4 pa3a MoxHo o6rscHurb apefi$ou qacrorr,I

reHepaTopa oT TeMrlepaTypbr, ocTaB.,II.reT BOnpocBI oTHOCITTeJILHO ero

TOqHOTO 3HAqEHI4' I'I KOHTEKCTA'

5. Ha crpanuqe 99 y(a3aHo, tITo flapaMerp KaqecrBa Q paccuurrtn€ulcfl KaK

oTHOrrreHI,Ie aMIJII,ITyAbI K IIIfipI'IHe pe3oHaHca I'I K IIIyMy, npuqeM [ryMLI

ra3epa n3MeprJrucb Ha ayAI4oaH€IJII43arope Stanford Research Systems SRl.

Hercno, KaKa, IlMeHHo xapaKTepl{crlrKa IIryMa 6rua ucrolr3oBaHa AJL

pacrrera flapaMerpa ra.recrra Q.

6. B r.nase 4.5, n nuno4ax Ha crpaHl'Iqe 115, yrBepxAeHlze o roM, tITo

"oxu4aeMuft nolyuenurrfi pe3yJl6Tar HaxoAl4Tcfi Ha ypoBHe pa3BLITIr{

ranponoii HayKu u IIoKa He 4ocrlltHyr", rpe6yer yroqHeHu{. CreAosano

6oree qetro oflpeAeJllrrL, KaKI'Ie I{MeHHo acIreKTLI I{ccJIeAoBaHL,

coorBercrBylor reKylrleMy ypoBHlo laupoooft :,l,ayKu v (aKI'Ie pe3yJIrTarLI

IIoKa He AocrrrHyTbl.

YrasaHuue HeAocrarKlt nu r roefi Mepe He yMeHblxalor IIeHHocrI'I

Avcceprar\uu, Korop€ul flpeAcraBJltrer co6oft eanepureHHoe HafrHoe I'IccJreAoBaHI{e

Ha aKTyzulbHyro reMy, BLIIToJIHeHHOe Ha BEICOKOM HayTIHOM ypOBHe C

npuBreqeHueM coBpeMeHHEIx 3KCTIepLIMeHTaJILHLIX MeTOAI{K, Ir COAepXI4T IIeHHLTe

Hayr{HLIe u EpaKTLIqeCKIIe pe3y:rbTaTbl, cnoco6crsyroque pa3B}lTI4}o TexHoJIorI4[

KBaHToBbrx craHAaproB llacrorbl, I.r o6eulaer 3HaLII4TerbHoe BrI{flHI'Ie Ha

4a,rr,nefiuue uccJIeAoBaHH, r.r pa:pa6orru n 4auuoii o6lacrtl.



3arc"rro.renue.

Cvvrato, qro AlrccepralllroHHaf pa6o'ra [I.C. Mecensosofi ,Brrercs

sarog.{eHHofi HayqHo-KBa-,"Il,I0r.rxar1uonuofi pa6oT oft rro aKTyaJIbHoi renre il

BHocr.rr cylqecrBeggElft nrnaA B rIoHI'IMaHue $usuvecrux flpoqeccoB rexaurux B

ocHoBecoBpeMeHHbIxno,4xoAoBKco3AaHI,IrcMI{HIIaTIopIIEIXaToMHLIx

cTaHAapToB qacToTbl. ,{octOrepuocTb pe3ynbTaToB AIIcCepTaItrI{I1 He BbI3EIBaer

coMHeHr,rft, csopuy.rupoeaunrre BbIBoAbI o6ocHoBaHbl, o6raAalor HayqHoft

HOBrr3Hoft I4 npeAcTaBJIrIor Har{HyIo u flpaKTuqecKyrc 3HaqI',IMOCTb. Pa6ora

loJrHocrLro orBeqaer rpe6oBaHLIfM <(IIOroxeHu, o noprAKe IrpucyxAeHl{{

r{eHLrx cTerreuefi), yTBepxAeuHoro [ocTagoBJreHr.reM flpaBr{TeJrbcTBa P<D ot 24

ceHrfl6p, 2Ol3 r. Ne842, a ee aBrop Mecensoaa l4puua Cepreeeua, 3acJIyxI'IBaer

npucyxAeHr,r, crerleHl4 :(alf^I.ranara <f r'razro-ruateruarr{qecKlzx HayK Iro

crreUr4ajlLHocru 1.3 .19 - "Ilaaepnax Qu:ura.

O(f uqzanrnrtft onnouent
KaHAr,rAar Susuxo-varelaarIlrlecKlzx HayK,

u apttuir uayvnsrfi corpyAulrK
Or4ena raaepHofi Su3I,I(u lI I{HHoBaIIIroHxsIx rexnoloruft
(DfAOy BO <Hosocu6r.rpcxufi naqraona-,rrnrrfi

r,rccJreAoBareJlrcrtr fi rocy4apcrseHHbIfi yHIrBepcI'ITer>
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