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o Aucceprarluonuofi pa6ore Huxoraeso tt Vpuurt ArexceesHH
<9acrotno-yuloBoe pacrpeAeneHlre repareprloBoro r,r3JrfreHr,rs upu (pruarraeHrarluu

(f eirarocerynAHoro Jra3epHoro r,rMlynbca B rasrx)),
[peAcraBJrennofi Ha corrcKaHne yrdnofi creneHu KaHAuAara

$usuro-uateMarfiqecKr,rx HayK rro crequaJrbHocr[ 1 .3. 1 9. Jlasepnax (lusnxa

[raccepraq[oHHa, pa6ora yl.A. Huroraenofi uocnsuleHa reoper[qecKoMy
I{cCJIeAoBaHLIIO xapaKTepI{cTIaK TeparepqoBoro I43nyqeH[fl, reHepl{pyeMoro B

Bo3AyluHofi rlnasMe npn QunaMeHTarInE QeuroceryHAHoro Lr3nyrreHr{.f, na3epa Ha

cau$npe c ruraHoM B Tpex ocHoBHbrx cxeMax: Qunanaenraq.vrfl, 6es sarpanxz,

$unavrenrar\Lrs, Bo BHeruHeM 3JreKTpocrarr{trecKoM [oJre, AByxrIBerH€ur

SnnaueHTar\r4fl,. B cuny cJroxHoro qacrorHo-yrnoBoro cocraBa r,r3nyqeHuf, TaKHx

TepareplloBblx I4crotIHLIKoB rrpu Lrx ucrroJrb3oBaHrrrr nens6exHbr KoMrrpoMr.rcchr

MexAy nomrofi sHepruefi H3nyqeHI,L H sKcrrepr{MeHTanrnofi Bo3MoxHocrbro ero

AocraBKH Ha o6paoeq. Tar, nau6oree s$QerrnnHoe rpeo6pasonarure oHepruu B

Tfq AHa[a3oH Aocrlrraerc, rpr4 4uyxqnerHofi Snnauenrat1l.4vt, oAHaKo

AI,IarpaMMa HarIpaBJIeHHocrLI B gToM cnyqae HMeer Qopr"ry KoHyca c 6olruruu
yrnoM pacrBopa, To ecrb rpe6yer c6opa c ucnoJrb3oBaHr4eM 3epKaJr c AocraroqHo
6onrruofi aueprypofi. KounrexcHzur xapaKTepkr3a\yrfl, 3aBucuMocrr,r qacrorHo-

yrnoBoro cleKTpa u gHeprr4r{ TeparepqoBoro v3nyrreHu.f, Qranauenra or
[apaMerpoB gKclepl{MeHTa flBrrflerc4 TaKI{M o6pasou, ueo6xo4ul,rofi \nfl
oIITIAMH3aIII4LI AaHHO|O TTCTOqHUKa r,r [OryqeEufl. 3AAaHHbIX XapaKTepr,rcruK [o
gHeprI{}I aJIu HarlpaBneHHocru I,r3nfreHnfl., uto o6ycJroBJrl{Baer aKTyaJrbHocrb
npoBeAeHHbrx raccJreAosaHufi .

Paspa6oraHHble v npI,IMeHeHHbIe B Aucceprarlur.r rroAxoAbr rro3BoJrrror

BocrIpoH3BoAHTb I{ npeAcK€t3brBarb pe3yJrbrarsr na6oparopHbrx sKclepr.rMeHToB rro

reHepaIII4I{ TepareplloBoro r,r3nyrreHufl, trpr4 Sel,rrocexyn4nofi Qunarvrenrarluu, rrro

yK€l3hIBaeT Ha BbICOKyT TeOpeTUqecKyro tt tIpaKT[rrecKyI0 3HarrHMocTb

rrpo BeAeHHo f o Lr ccneAo B aHkrfl,.

.{ucceprallug cocror4T Lr3 BBeAeHr.r, ) trflTyr rJraB TeKcra, 3aKJIIoueHr.rr. Pa6om
coAepxur 138 crpaHurl, BKJrroqaer 34 pucyHKa, 1 m6luqy v 146

6u6nuorpa$u.recrcux ccbrJroK.

Bo nnegeHnrl [pI,IBeAeHu o6rque cBeAeHr4, o Ar,rcceprarluoHHoft pa6ore,
TaKLIe KaK aKTy€IJIbHocTb nu6panuofi TeMbI rlccJleAoBanvr.s., rleJrr{ u 3aqa,tu,
HayqHafl HoBH3Ha, TeoperuqecKaf, rr rrpaKTr4qecKtr, 3HarruMocrr, Soprvrynupyrorc,
BbIHocLIMbIe Ha 3aIrIHTy [oJroxeHur, a raKxe upuBeAeHa nnSoplaaqux o
ny6nraxaq vflx coucKareJu r{ AaH Hbre o6 anpo6 arJnu pe3ynbraro a pa6 oru.

Ilepnar rJIaBa Aracceprarluu rpeAcraBJr.rrer co6ofi o6eop nr{reparypbr rro
reHeparluu TIq H3ryr{eHu s, lpv $ rEn anae n r ar\Lru.

Bo nropofi uraBe orr4caH ocHosHofi Teoperkrrrecxnfi a[[apar,
I{crloJlb3osaHnrrfi B pa6ore. Onucauo oAHoHarrpaBJreHHoe ypaBHeHr{e

pacflpocTparlelIvlfl\ [o3BoJlflIolqee caMocoulacoBaHHo o[[cblBaTb
pac[pocrpaHeHlle JI€BepHoro r.r3nyqeHu, r,r reHepupyeMoro B Bo3Ayrrnrofi nnagrvre



repareplloBoro H3nyqeHlax. flpuneAeH BbrBoA HenuHefiHoro Qororoxa cno6o4Hux
9neKpoHoB BIIJIOTb AO qneHOB BTOpOTO [Opr.{Ka MaJTOCTH rro rroJrrc Jra3epHOrO

I{MIIynbca. flocrortKy ocHonuofi BKJTaA B reHeparlr4rc repareprloBoro }r3JrfreHr{,

BHocI{T HMeHHo Sororox cso6oAHHx 3neKTpoHoB, o6cyx4aercr HplrJroxeHze

clacreMbl ypanueHufi AJII Sororora (2.9)<2.11) Arrfl rpex cxeM reHeparluu

reparepqoBoro LI3JIfreHH, B oKcrrepr,rMeHre (Qunarraenr 6e: 3arpaBKu, $urauenr
Bo BHeruHeM [oJre, .qByxrlBernufi Qunarr,reHr).

Tperrn rJraBa rrocB.rrqeHa repareprloBoMy r{3nyqeHuro Qulaueura 6es

earpanxn. B rJIaBe [pLIBeAeHbr pe3ynbrarbr 9Kc[epr{MeHToB, [poBeAeHHbrx B

(DI4AH, AeMoHcrprrpyrcuue HapyrueHue oceBofi cnrvrnaerpur{ qacrorHo-yuroBbrx

pacrpeAerenufi repareprloBoro r{3nyqeHuf, Qruauenra 6es 3arpaBKr.r Ha

au4erennofi qacrore oKoJro 1 Tfq. florasano, rrro roJrbKo Sororor,
accoql{HposaHHHfi co cBeroBbrM AaBJreHr,reM, o6ecue.r[Baer ocecuMMerprrqHoe

paAl{€trrbHo-[on pu3oBaHHoe Tfq H3ryqeHr.re, B To BpeMf, KaK $ororor,
accollul{ponannufi c rroHAepoMoropnoft cunoit, flBrflercfl, ucrorrHuKoM

AByxMoAoBoro Tfq ilflKa, nonf,pr{3oBaHHoro nap€urJreJrrHo rronrpr,r3arluLr

Jla3epHoro I{M[yJrbca. flo.qanneHze KoMrroHeHTbr Tfq r43nyqeHur Ha I Tfq,
nonrpn3osaHHofi [apzlrlnenbHo n€BepHoMy r{3JryqeHuro, Bo3MoxHo [pLI

AecrpyKTusHofi IaHrep$epeHqpru norefi, Hane4EHnrrx gTuMrr MexaHlBMaMLr

Broporo rlopf,AKa M€LIrocrH. IlocleAnvfi naparpaQ rJraBbr rrocBf,rrleH

TepareplloBoMy u3flyqeHnro $nnaueHTa s cra6oN,r BHerxHeM gneKTpocraruqecKoM

[oJIe. YcranoueHo, qro rlepexoA MexAy pexr.rMaMn <Qularr,reHTa 6es aarpaBKrD)

u <<QunaMeHTa Bo BHeruHeM gJreKTpocraruqecKoM rroJre>) ocyrqecrBnrerc.f, rrpu

Hanpf,xeHHocru BHerrrHero rroJrfl oKoJro 3 xB/cna. Teu caMbrM o6ocHosaHa

Qnnavrenra\uu Bo

BHeITIHeM gJleKTpocraruqecKoM rroJre. B rrr4cJreHHoM MoAenr{poBalalana

BoclpoLt3BeAeH qacrorHo-yrnorofi crreKTp repareprloBoro Lr3n) reHE, TaKoro

I4CTOtrHLrKa U TTpOAeMOHCTpHpOBaH nepeXOA AlrafpaMMbr HarrpaBJreHHOCTU OT

pac[peAerrer,las. c urocrofi nepurnnofi K KonbrleBoMy uo Mepe pocra

na6nroAaeuofi qacrorbr repareprloBoro u3[yqeHr{r. C [oMorrlbro

nurepSepeHlll{oHHofi ruoAerra Tfq rE:nyqe:avrfl, B A€rirbHefi soHe noKrBaHo, rrro

KJIIOTIeBbIM rrapaMeTpoM, O[peAenr]oqr,rM xapaKTepHbre rracToTbr yK€BaHHoro

[epexoAa, a TaKxe yron pacTBopa KoHyca ArralpaMMbr Ha[paBJreHHocTr{ Ha

BbrcoKr4x Tfq .racrorax, f,BJrrercr cKopocrb Qponm volanz3aqlzn n QranaMeHTe, He

coBraAarcIqaq c rpyrroBofi crcopocrbrc r{Mrrynbca B nranefinofi cpeAe.

rlqrafl uraBa uocBrrrleHa MoAenupoBaHrrro AByxrlBerHofi QunaMeHTarluu.
B IrepBoM naparpaSe uraBbr paccMorpeHo r,rc[oJrb3oBaHne pa3[HrrHbrx

rou6unaqufi qacror r{MrryJrbcoB, o6pa^:yroqux AsyxqnerHrrfi Surauenr, u

TIq r,r3nyqeHu,

uau6omurafl, upkr

ueurruefi qacrorhr

paclpocTpalJeHvrfl.)ocHoBHoro Jra3epHoro r,rMnyJrbca, TaK u

2

Bo3MoxHocrb rlpeHe6peur roKaMr{ BToporo [op.f,AKa MaJrocrr{ rrpu olucauuu Tfq
r,r3nyqeH[, Qnrauenra B gneKTpocrarr.rqecKoM [oJre c

10 rB/crr,r, Koropoe paccMorpeHo AaJree.
rlernepraa fJraBa rrocBf,rrleHa MoAenr{poBaHr.rro

[poAeMoHcTprapoBaHo, rrTo Ha 3HepfHro feHepupyeMofo

OK€BbIBaeT BJILIf,HUe KaK MOIIIHOCTb JIOKtUIbHO|O LICTOqHUKa,

r4crroJrb3oBaHull 3arpaBKr{ Ha qacrorax, BABoe 6olrmeit ulu

HaIIpf,xeHHocTbro

sS$exru



yMeHbrxarorrlHe

H}I3KOIIACTOTHOfi

IIpu ucrroJrb3oBaHuu

KOHTeKCTe reHepaUUU

pe3yJIbrarbI

oco6eHHocrbro

eQSexrranHocrb upeo6pasoBaHr{,

3arpaBKra. CAeraH BbrBoA, rrro B

reparepqoBofo r{3nrreHr,rf, rpu AByxrlBerHofi sunaurenTalluIa ucnoJIb3oBaHI,Ie

HMrrynbcoB cpeAHero uH$paxpacHoro Anala3oHa Ilerecoo6p€BHo rtpu

coxpaHeHuu ((KJraccu.recxofi> cxeMbr co cra6ofi nropofi rapMoHI,IKofi, no He B

crytrae, ecJrr{ AnuHHoBonnosrrfi rrMlynbc flBrrfleTcs. 3aTpaBoqHbIM.

B [ocneAyrorrlux naparpa$ax rJraBbr aHaJlu3upyercfl. BIrvrfllar4e

orHocurenrnofi $asu MexAy I{MlyJIbcaMI,I, @opruupyloull{Ml{ 4nyxqrerHufi

SunanreHT, Ha AuarpaMMy HarrpaBJreHHocrrd TIq usnyreHufl. OcHonnoe BHLIMaHI{e

yAeJreHo cJrfrarc orHocr,rreJrbHo Anr4HHoro Szrarr,reura rro cpaBHeHI,Iro c Anunofi

Sa:onoro pa:6eraruEr rapMoHlrK B Bo3Ayxe. B cor.tlacuu c gKcrIepHMeHToM,

rpoBeAeHHbrM B (DI4AH, roKa3aHo, trro KoJIbIIeBa, qacrb AuarpaMMbr

Ha[paBJreHHocru orHocr,rreJrbHo HerryBcrBHTeJrbHa x yrasanuofi Q*e u Hecer

6onruryro qacrb gHeprI,IH s Tfq AI,IantBoHe.

B 3aKJrrorreuurr c$oprraynupoBaHbl ocHoBHbIe

Ar,rccepraquonnofi pa6our.
B qenol,r Aucceprarlu{ oqeHb xopouo HalucaHa. Baxnofi

KaK caMoit aucceprar\r4kr, TaK r.r o6ulero xapaKTepa HayrrHofi pa6oru col{cKarenf,

flBJrf,erc{ recHoe corpyAHlarlecrBo c pa6orofi rpyun n @I4AHe u B MfY, rge

ocyqecrBJr.rrJrucb gKcrrepr{MeHTulrrbHbre rrccJreAoBaHvrs, tro reMarl{Ke AaHHofi pa6o-

ru. flpuveM Bo MHorr,rx cltyqzrflx oro corpyAHuqecrBo rprHHMzIJIo Soprvry con-

MecrHbrx ny6nnrcaquit, y Koropblx corlcKareneM ocyqecrBJlf,Jlocb reoperlrttlecKoe

ocMhrcJreHue [ocraHoBKLt 3aAaq u rrHTeplpeTarlrrr4 nolyqeHHblx pe3ynbTaToB vr ux

MaTeMaTr.rqecKoe MoAeJrr{poBaHr{e. B nexoropoM cMbIcJIe 3To rr ecTb uau6oree

qenusrfi xapaKTep reoperuKo-gKcnepuMeHT€ulbuofi nay.trofi pa6oru.

Bua4y cK€BaHHoro crrrrraro, r{To AuccepralluoHHafl pa6ota Vl.A. Hurorae-

sofi aHnoJrHeHa Ha BbrcoKoM HafrHoM ypoBHe, B Aocraro.rnofi crerIeHI,I aupo6u-

poBaHa ny6nnraqt4flMt4 B coorBercrByroqux EccJleAoBareJlbcxofi o6nacru Hayrl-

Hbrx xypHzrJrax (r rovr qucre BbrcoKopefiruHrosHx) n goxna4aukr na xoH$epen-

rlr{rx pa3nrrqHofo ypoBHf, .

Aarope$epar coorBercrByer reKcry Al,IccepraIlnoHsofi pa6orrr.

B xaqecrBe MeJrKr{x 3aMeqaHpIft no reKcry pa6oru orMeqy, HanprlMep, rITo B

rroArrurcu r PracyHry 4.10 Ha crp.90 roBopr4rcf, o pe3yJlbrarax LI3MepeHI,Ift, otue-
treHHbrx KpacHbrMvt LI cprlr.r4Mu Kpyfanru. Ho rrpu BceM MoeM xenaHI{I,L He cMof

saircu Ha groM pr,rcyHKe rua o4uofi TorrKH, oKpalueHnoft s culr^ui,t IIBer. Btuecro

3Toro ecrb qepHbre rpeyroJIbHHKlI. 3ro ro, qro cneAoB€IJIo yrasarr?

,{anee, Ha crp. 89 nepe4 pLrcyHKoM 4.9 ecrt Spa:a "npu I{croJIb3oBaHHI{

2-u srerrpoAoB ..." , rAo rITo-To flBHo HeBepHo.

Hy nr HaKoHerI, n u. 3 3ax^[ro.IeHI,IrI roBopr4Tcfl. o "4ecrpyxrusHofi uHrepfie-

peHrlr.rr4 TeparepqoBbrx BoJrH, r.r3flyrraeMrrx QponroM I{oHrl3ar!r4r4, pacnpocrpaHr-

rcrrluMcf, co cBepxcneronofi cKopocrbro". Xopouro 6uro 6u n reKcre o6'srrcruurr,

KaK peanu3yercq cBepxcBeroBa, cKopocrb Qpoura kroHI{3aIII4H, HacKoJIbKo 3Ta

cKopocrb rrpeBbrr[aer cKopocrb cBera, r{ KaK gro [pHBoAur K AecrpyKrnnnofi un-

rep$epeuquu.



Pa:yueercfl , yKa3aHHbIe 3aueqaHufl

oueHKy r{ 3HaqHMOCTb Al4CCepraIIHOHHOro

He BJrnrror Ha o6qyro

HCCJTeAOBaHIIf,.

<t{amoruo-yrnoBoe

NOJIO}KI,ITCNbHY}O

Cquraro, r{To ruccepraut{g pacnpeAeJIeHHe

TeparepqoBoro H3ryqeHn.{ np}r QnnaueHraull}i Qeur:ocexyuAHoro Jla3epHoro

raMnyJrbca B r€t:ax>> coorBercrByer cnetlnrulbHocru 1.3.19. Ilasepnar $ulura (no

$6nxo-uareMaruqecKllM uayxau), a r{MeHHo HanpaBJIeHH}o HccJleAoBagufi

<<3. He.ursefisas onTHKa; rexepaUn, rapMoHHK H cynepKoHTHHyMa; BhIHyxAeH-

Hbre pacceflHHA; nenlluefiso-onmr{ecKne MarepuaJlbl; Sorouuue KpHcraJIJIrI I'l

ycrpofrctBa>, a TaKxe KpHrepHsM, onpeAeneunuu nn. 2.1*?.5 <<IloloxeHux o

rpucyxAerrur{ yrErrrx crenexefi s MocroscxoM rocyAapcrBeHHoM yHIdBepcI{TeTe

HMeHrd M.B. JlouonocoBa), npeAbflBnreMblM K KaHAHAaTcKHM AHccepTaqI'IfiM, H

o$opnrneHa couracHo nprlJroxexnrM Ng 8 n 9 <floloxeHu.rl o coBere no 3aulure

Agccepraunfi Ha coHcKaHHe yq€uoft creneuu KaHAI4Aara HayK, Ha corcKaHue y're-

uofi c.reneHr4 AoKTopa HayK Mocxorcxoro rocyAapcrBeHHoro yHI{BepcHTeTa I'IMB-

nu M.B. JlouonocoBa)), a e€ aBrop 
- 

Hsrolaena ?Ipxna Arexcees 3acny-

xprBaeT npucyxAeHu, efi yueHofi crenexu KaHAI,IAara $u:uKo-MareMarnqecKnx
rrayK no cneunaJlbuocru 1.3.19. Jla:eprrax $ra:rara.

O$Hquanrustfi onlloueHr :

AoKTop $ururo-uareMaruqecKux HayK, npoQeccop,

rnasHufi xayvxrrfi corpy,uHur or.[era TI4AM L{EHH
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n_}b, l/ _ 2025 r.

Konrarcrurre ,{axurte:
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E-mail: fedorov@ran.gpi.ru

3arrlH[(eHa .[oKTopcxaff ,ul{cceprauH, :

01.04.21 - 
rasepHan $usnra

A.{pec Mecra pa6otu:
119991, r. Mocxra, I-C[I-1, Yn. Banulona, A. 38

@egepanrHoe rocyAapcrBennoe 6rcAxerHoe yqpexAenue HayKrr OegepansHrtfi
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