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o Aprccepraquounoft pa6ore JIbICAKA B.rraqu Mnpa Ba.nep renuva
<<Pa:pa6orKa gJreMeHToB cBepxKoporKrlrx o[Tr{qecKHX coeAuHenufi c ytreroM
AI4HaMr4qecKLIX upoqeccoB u rpaHcnopra HocureJrefi n uzrpope3oHaropax r{
HaHocrpyKTypap), [peAcraBJleHHofi Ha concKaHue yreuoft creneHpr IoKTopa
Qusurxo-naareMarLIrlecKrtx HayK rro cneq[aJrbHocrrrvr 01.04.01 - npz6oprr n

MeroAbI 3KcrepplMeHrilJrbHofi $Nsurn u 01.04.10 - $nsnKa roJryupoBoAHprKoB

Arcrya.nrHocrb Ar4ccepralluonnofi pa6orrr Jlrrcarca B. B. O6ycnonneHa reM,
qro oHa nocBtlqeHa paspa6offie npn6opnofi 6a"srr AJrr cKopocrHhrx orrrlrqecKlrx
cucreM, pa3BLITIrIo MeroAoB Teoperr{rrecKoro orucarrnfl Qusuuecrnx npoqeccoB,
rrporeKarcrqlrx B 6asoerx 3JreMeHTax raKux cEcreM - na3epHbrx Lr3ryrrareJrf,x,

$oroupzeMHl4Kax, onrl4qecKLrx y cunvrreJrflx, - MoAenupoBaHLrro ux xapaKTepr4crr4K
Lr ycraHoBJIeHLIIo B3aHMocBs3LI Me)KAy BHyrpeHHefi crpyrrypoir vt upu6opHuun
rlapaMerpauu. B pa6ore raKxe 3arpoHyrhr rexHoJrorr4qecKlre acrreKTbr co3AaHlrt
6a3oerx npu6opon, a KpoMe roro npeAlpunrrbr nonhrrKu gKcrreprrMenranrnofi
pe',Jru3ar\ur4 onTl4qecKlitx cncTeM. OcnosHofi aKrIeHT B pa6ore cAeJraH Ha
paspa6orry npra6opHblx KoMnoHeHT cracreM, [peAHa3HarreHHbrx AJrr ouru.recrofi
[epeAaqu AaHHbrx Ha KoporKvre v cBepxKoporKlre paccrorHun. Tarcue ar4creMbr
lrBJllxrorct roruqHblM pa3BrITHeM cllcreM AanrHefi v cpe.{Hefi onru.recrofi cBfl3r pr

nprrcBaHbl 3aMeHLITb cl{creMbl o6naena AaHHbrMLr MexAy rrJraraMr4 KoMrrbrorepa Lr

BHyrpLI [Jrar, ocHoBaHHbIe Ha o6pa6orre 3JreKTpoHHbrx cr4rH€trloB. Oxu4aercr, rITo

TaKHe cucreMbl 6yAyr o6laAarr yrryuruennofi QynrqzonaJrbHocrbro, rpe)KAe
Bcero errcorcofi cKopocrb nepeAaqu AaHHbrx, [oMexo3arquqeHHocTbro, Hpr3KuM
ypoBHeM IIryMoB. Cne4yer orMerl4Tb, qro HeBo3MoxHo rrpocroe Kon[poBaHlre
rIoAxoAoB, paHee oupo6onanurrx B clrcreMax Aanrnefi cBfl3vI, [ocKonbKy
KoMrIoHeHTbI crIcreIra 6rzxneit csssn AoJrx(Hhr 6rrru 6olee KoM[aKTHrr, 6olee
npocTbl B LI3foToBJreHpIU, AOrryCKaTb BO3MOXHOCTb r4HTerpilpOBAHVfl C ApyILrMlr
KoMrIoHeHTaMvI, o6la4aTb HI43KpIM 3Heprorrorpe6nenneu. Ha ceroAHs IlpuHrllrllbr,
rlo Koroprrrr,r 6y4yr crpolrrbcr crrcreMbr cBepxKopomofi oflTlrqecKoft cnxsz, 4o
KoHIIa He olpeAeJILIJI[cb. Her scHocrv rr B ToM, KaKpre olrurrecKue npn6oprr



6ylyr JIe)Karb B EX ocHoBe. B pa6ore B.B. Jlrrcara npeArrpr.rHrra rorbrrKa
orrpeAennm o6rurr raKux cucreM, B ocHoBy Koropbrx noJro)KeHbr BeprrlK€urbHo-
pr3nfraroque na3epbr, pe3oHaHcHbre $oro4uo4br Lr ruupoKorroirocHbre onrrlrrecKlre
ycl4nuTeJru. B ce.f,sll c 3TLrM pa6ora B.B. JIucaKa rrMeer BbrcoKyro aKTyaJrbHocrb r.r

npeAcraBJlter I4HTepec KaK AJrr Qyn4auenralrHofi lnayrll'z\ TaK u B pa3Burtru
paspa6oror nonylpoBoAHuKoBbrx [plreMo-nepeAarrrrrKoB u cBepxcKopocrHbrx
cynepKoMrrbroTepoB HoBoro noKoJreHr4r.

luccepraqufl cocrour lI3 BBeAeHur, loitrvl ocHoBHbrx fJIaB Lr 3aKrrcqeHlrt.
B nraBe 1 (nnegennu) o[]IcaHhr o6rerr n [peAMer LrccJre.qoBarrvrfl.,

cSopvrynupoBaHbl IIeJru u 3a1a'rvr pa6orrr, uprrBeAeHhr BhrHocr4Mbre Ha 3arrlrrr"y
rIoJIox(eHLIt. Bo nropoft ruraBe paccMorpeHbr ocHoBHbre gJreMeHTbr vr

xapaKTepI4crLIKH o[TlrrlecKax coe4uneHIafi, onucaHbr lrx npeprMyrrlecrBa Ha,q
npoBoAHbrMpr, KparKo onrlcaHbr oco6eHnocru KoHcrpyKrluu Beprr4KrrJrbHo-
pl3nyqarcqrx Jra3epoB, pe3oHaHcHbrx QoronpueMHr4KoB lr rroJrylpoBoAHr4KoBbrx
orITLIrIecKnx ycururerefi. ,{ano o[]rcaHrae ocnoBHbrx nonoxenrEfi MoAeJrLr,

I4clonb3yenaoft AJrfl orlrrcaHuf, Snsn.recrux ltnnewuit, ilporeKarcrrlr4x B

onrosneKTpoHHbrx npu6opax. Amop BbrAeJrrer rplr ocHoBHbrx rpoqecca
olrTllqecKoe u3nyqeHrle u yclrneHue, IlepeHoc HoCrlTenetr 3ApflI.a, reHepallrrr r4

paclpocrpaHeH[e re[Jra. B rrraee raK]Ke rrpeAcraBleH o6sop reKyrrlero cocroqHut
prccneAoB anufi no reMe Aucceprarlxu.

Tperrn rJraBa flBIrflerc ,, sa uoft B3uuA, ocHoeHoft B Arrcceprarltrn. B nefi
aBTOp nprlBo,quT pe3ynbrarbr TeopeTnqecKofo arraJfir3a crarurrecKoro u
AuHaMLIrIecKoro tIoBeAeHLI{ BeprnK€urbHo u3[yqaroulax na3epoB (BI{D. Hay.ryrax
IIeHHocrb erofi pa6orsr 3aKrroqaercr B ToM, rrro 6rrna cAenaHa rlolrbrrKa
o6re4Ianum paHee pa3po3HeHHbre noAxoAbr, nplrMeH prB'vx Arr.rr co3.qaHLrr MoIeJrr4
BI{JI o BHeIrrHI4MpI KoHTaKTaMlr, Koropar yqr4TbrBaer B3ar{MoAeficrnne
paclpeAeneHr4fl. HocrreJlefi zapng4 orrrrrqecKoro [oJrr r4 TeMrreparypbr. Aerop
pa3Bl4Baer KoHcrpyKllruo BI4JI c Blryrpr4peoHaropHbrMlr KoHTaKTaMr4. Tarcas.
crpyKTypa lo3BoJrfler ug6exarr upo6nena c BbrcoKprM corrporlrBJreHlreM,
IpLIBHOCI,IMbIM p-3epKaJIOM, a TaK)Ke IIOTJIOIq9HIIfl. CBeTa B nerI4pOBaHHOM 3epKaJre,
xapaKTepHoro Mfl NrvrHHoBoJrHoBrrx BITIJI. I4cnonrgoBaHre orcz4nofi aleprypoft
Aaer Bo3MoxHocrb rIpeqpBI{oHHo KoHTponupoBarb pa3Mep ar<rrasHofi o6tacru,
us6erafl. rrpu 3ToM upo6.ileu, cBr3aHHbrx c rny6or<rana rpaBneHueM. Cne4yer
oTMeTI,ITb, qTO aBTOpOM [peAnplrHrTa rlofrbrTKa MaKc[rMillrbHo AeT€uIbHo yrrecTb
TeM[eparypHble e$$erru c ) IeroM pacreKaHvfl TerrJra B peaJrbHofi crpyxrype. B
pa6ore rroKa3aHbr olrlrMarlbHbre 3Haqenvrfl reoMerpr4rrecKux napaMerpoe npn6opa
(4uauerp BepxHero 3epKaJra, Tonrrs4Ha rpaAlreHTHo-Jrerr4poBaHHoro cJror,
TOJTITII4Ha KOHTaKTHO|O CJIO', KOJTLITIeCTBO U paClOnOX(eHLre KBaHTOBbTX tM B

aKunHofi o6lacru) c yJryqueHHblMkr cKopocrHbrMr4 Lr MorrlHocrHhrMlr
xapaKTepLIcrLIKaMI4. llpartnqecKiut Ba)KHocrb pe3yJrbraroB srofi uraBhr



3aKJrroqaeTct B ToM, rITo pacqerbr BhrnoJIHeHhr Anfl, BI4II crreKTpiurbHoro
Auana3oHa oKoJro 0.98 MKM c KBaHToBhrMr4 flvravrvr InGaAs, Koropbre
LI3roraBJILIBarorcr B prAe poccuftcxrirx Ha) rHo-TexHoJrornqecKr.rx rIeHTpoB.

B uerneprofi FJraBe [poBeAeH a*aJwr3 crarr4rlecKr4x u Ar.rHaMLrqecKI{x
xapaKrepI4crLIK pe3oHaHcHrrx SoroAHoAoB (POD. Cae4yer rroAqepKrryrb, qro B
pa6ore paccMarpuBaerct tIpr4eMHLIK pr3JD reHlrf,, roroprrfi uMeeT TaKyro x(e
srI,ITaKcI4zuIbHyro crpyKTypy, KaK n BklJl.3ro 4aer Bo3Mo)KHocrb cLrHTe3upoBarb
o6a upu6opa Ha oAHoft noAJloxffie, sro, no cyrlr, peuaer upo6neuy coBMerrleHlrt
pesonaHcnoft AJTIaHII BoJIHbr SoronpueMHlrKa c 4ruanofi BoJrHbr r43JrfreHr4t
lepeAarquKa u rlo3BoJlter co3AaBarb r{HTerpupoBaHHbre cr4creMbr. B pesynsrare
I4ccJleAoBanntrt Haft4eno olrLIM€uIbHoe coqeraHpre ceoficrn BepxHero 3epKaJra POA,
IrpLI Koropou 6rma norryrleHa MaKclaMttlbnafl KBaHToBafl e$$er<rnnHocrb. Oco6o
[oAqepKHy, qTo AocToI{HcTBO KOHCTpyKTIUU C BHyTpr4pe3OHaTOpHbrMLr KOHTaKTaMr.r
cocro[T B ToM, tITo rlrlcJro nap BepxHero Epsrroncxoro 3epK€ura Moxer 6rrru
u3MeHeHo, He co3AaB€uI KaKlrx-lu6o npo6nerra c roqKu 3peHrrr $opnrnpoBarrr{r p-
KoHTaKTa. B pa6ore [oKa3aHa Bo3Mox(Hocrb AocrlrxeHnr rroJrocbr MorynflrlLru
cBbllrre 100 ffq, rITo .rpesnrruaftHo BaxHo 4rrfl, a4ernatrofi perrrcrparllrtl
CBOpXKOpOTKITTX OIITLIqOCKLIX IIMTTJIbCOB.

B nsrofi rJraBe [ccJreAoB ar'a Avr:aaMuKa pacnpocrpaHeHrrr cBepxKoporKrfrx
nMnynbCOB B OIITUTI€CKITIX TIIpOKOIOJIOCHbIX yCIIJILITOJI-IX, COAepXarrIUX B

arrrasHofi o6lacrn na6op KBaHToBbrx rM c pa^:lu.*roft eneprzefi ocHoBHoro
ollTl4rlecKoro rlepexoAa. Vqrenrr Bnyrprl3oHHbre e$$errrr, TaKr{e KaK pirolpeB
nocrarenefi v [orJrolrleHkIe cno6o4nrruu Hocr4TeJrrMpr. florasaHo, qro raKue
cTpyKTypbl rro3BoJrtroT ycLIJrLIBarb o[TLrqecKr4e EMrryJrbcbr Anr4TeJrbHocTbrc MeHee
100 Qc. B ruecrofi rJraBe o[I4caHbr MeroAbr LrcroroBJreHLrfl 3JreMeHToB
cBepxKoporKLIX onrurlecKrlx coe4r,rnenr,rfi, ucrroJrb3oBaHHhle aBTopoM Nrfl
3Kcnepl4MenranrHofi tlpoBepKu rlacru cAeJraHHbrx B npeAbrAyrqux uraB€x
BhrBoAoB. flpo4enroHcrpprpoBaHrr BLIII c [oporoBbrM ToKoM 1 MA kr

MaKcr4Manrnoft MoruHocrbro r.BJryrreHrrr oKoJro 4 uBr. Taxxe
[poIeMoHcTpupoBauhr 3Kc[epltMeHTiUlbnrre o6pa:qH POA, KoTopbre floKa3arrpr
reNanoeoft ToK Ha ypoBHe B Aec{TKLr nA, uro Ha HecKoJrbKo noprAKoB HLDKe, qeM B

Hepe3oHaHcHbIX Soro4no4ax. -r{pesnrr.rafiuo Bax(HhrM pe3ynbraroM flBrrflercfl
rlpoAeMoHcrpprpoBaHHa{ aBTopoM B etofi rJraBe Bo3MoxHocrb r4HTerpar\ukrBklJI u
P@A Ha eApruoft nJlare c [oMolrlbro BoJroKoHHo-orrruqecKlrx KaHaJroB u
rronuMepHblx BoJIHoBoAoB, [oKa3aHa Bo3Mo)KHocru 6esonru6oqnofi nepe4auu co
cKopocrbro Ao 6 l6urlc. Cpannenue reoperlrrrecKr.rx pr gKcnepuMeHT€rrrbHbrx

AaHHhrx B IIeJroM [oATBep)KAaer npaBlrJrbHocrb pa":pa6oraHubrx aBTopoM
TeoperurlecKr4x ruo4eleft .

OcHoeHrIe pe:yJrbrarbr Anccepraquu 6rutu BbrAeJreHbr uuoft Bbrrrre rrplr
aHarILI3e coAep)KaHkrs. Al/:ccepralluu. Hayunan HoB[3Ha pa6oru 3aKJrroqaercr B
ToM, qro s Hefi pa3BI4T MeroA qxcreHHoro aHaJrpr3a rparrclopra Hocr.rrelefi 3apflpia



B BepruK€lJrbHo u3JI]iqaIoIIIrx na3epa c BHyrplrpe3oHaropHbrMr.r KoHTaKTaMu r4

oKcI4AHoil aneprypofi. Pa:pa6oraHa MoAeJrb rronylpoBoAHtrKoBoro onrutrecKoro
ycunllTenfl c acuMMerpuqHblMlr KBaHToBbrMpr flMaMvr,, ) rr4TbrBaroqax eOOeKTbr
TeMreparypHofi penarca\uv u uepeHoca HocuTelefi 3apfl.Aa. O6ocnosau cuoco6
noryqeHlllr crIeKTpoB ycl4JleHvfl rntrpunofi 6onee 150 nu B noJrylpoBoAHlrKoBbrx
ycprlrvrelrflx c KBaHToBrIMH fllrlalaur. 3arponyrrre B rvrcaepraL\vrr Bonpocbr
flpeAcraBntror tlHTepec He roJrbKo c $ynlaMeHT€rJrbnofi ro.rKLr 3penkrfl, Ho raKxe
r4MeK)T oOnrUryro [paKT[qecrryK] 3HarrHMocrb, frocKoJlbKy [oJryrreHHbre n pa6ore
pe3yJrbrarbl npLIMeHuMbr Nrfl pa:pa6oror ilonylpoBoAHlrKoBbrx rrpr4eMo-
lepeAarqLlKoB 14 cBepxcKopocrHbrx cylepKoMrrbrorepoB HoBoro rroKoJreHprr.

.{ocronepHocrb HafrHhrx noJlo)KeHuft, errno4oB tr peKoMeHAa\uit He Bbr3brBaer
conanenr,rfi. Onn HenporlIBopeqrrBbl, HafrHo o6ocHonauu, noATBepx(AeHbr
KOInqecTB eHHbrM cpaBHeHr,reM c 3KC[epLIMeHTOM.

flo 4zcceprar\r4pr y MeHr Bo3HLrKJrLr cneAyroqpre 3aMerrannfl:
1. B pa6ore o6cyx4aercr Bo3Mox(Hocrb prcrloJrb3oBaHkrfl

rloJlynpoBo,qHl{KoBoro ollTr4rrecKoro ycunrTenfl (IIOD He roJrbKo rro ero
ocHoBHoMy Ha3HarIeHLIro - Nrfl ycunenwt cna6rrx orrllqecKlrtx cLIrHaJroB, Ho tI B
KaqecrBe onrurlecKoro KoHTpoJrJrepq cuoco6noro BbrrloJrH-flTb p€BnrrrrHhre

Qyuxqun, n rlacrHocrla, Nrs, MoAynrrlr4lt rrocrorHHoro olrr4rrecKoro clrrHaJra.
Ilocronrry orrrllrlecruft ycunr,rrenr rpe6yer rrocroruHoro np{Moro cMerrleHlrr,
o6qee gHeprorrorpe6renne cucreMbr Jrirep-MoAyJrrrop Bo3pacraer no cpaBHeHlrro,
HanpLIMep, co cnfraeM npauofi MoAynflIuu rr3nfrenr4r rronyrpoBoAHrrKoBoro
Jla3epa. B cBfl3n c 3TIIM B pa6ore cneAoBarro 6u o6cy4zrr, HacKoJrbKo
o6ocHosaHHrrNa c rotIKrI 3peHurr 3Hepro3arpar u TerrJroBbrAeJreHLrr 6y4er
prcrroJrb3oBaHne IIOI,I B KaqecrBe MoAyJrrropa.

2. B pa6ore o6cyxgaerca Blrurfllave Ar4aMerpa arrranuofi o6racru
BeprllK€ulbHo-tl3Jryqaroqero ira3epa (BITID Ha ero MorrlHocrHbre u gJreKTpuqecKr{e
xapaKTepLrcrprKvr. Ilouuuo 3Toto, Ia3MeHeHtre AlraMerpa BJrrirler vr Ha MoAoByK)
crpyKTypy BI4JI npu yBerlrqeHl4pr pa3Mepa Bo3HkrKaror AonoJrHr4TeJrbnbre
orITI4rIecKI4e MoAhI, u crIeKTp n3n1^{eHlnr BI4JI lepecraer 6rrrr oAHoqacrorHbrM.
3To, n cBoro oqepeAb, Moxer BJrLrrrb Ha Bo3Mo)KHocrtr ucrroJrb3oBalr4fl BI4JI n
KaqecrBe [epe.qarql4Ka B 6ucrpo4eficrnyrorqrx clrcreMax onrraqecxoft cBr3rr
BCJIe.4CTBpIe piBMbrr[It II3JD IaeMhrX OIITUqeCKUX UMnynbCOB npu ux
pacupocrpaBeEvrr4 B BoJroKHe. B cnsgLr c 3Tr{M Bolpocy o MoAoBofi crpyrrype
BI4JI cJreAoBarro 6rr yAeJrkrrb 6olrrue BHuMaHu.f,.

3. B pa6ore MoAyntquoHHhre xapaKTepucrkrr<tr Beprr4K€rJrbHo-r43Jryrrarorq[x
JIa3epoB o6cyxAarorct npeLIMyIqecrBeHHo B TepMrrHax qacrorbr penaKcarlLroHHbrx
role6anufi. B to xe tspeMrl rr3BecrHo, qro npeAenbuoe 6ucrpo4eficrnzeM Jra3epa
lrplr nptMoft nao4ynffr\w Aocrplraercfl rrpr4 nepexoAe na3epa rrpu AocraroqHo
6onrruou rrptMoM cMelrleHuu B pe]KuM 4enan$upoBaHur penaKcaq[oHHbrx



Kore6aHuft u oilpeAenterc{ TaK Ha3brBaeMrrrvr K-SarropoM. B cBr3tr c grr,rM

rloJlararo, tITo B Aucceprallurl cJreAoB€rrro 6u yAenurb BHuMaHr4e groMy [apaMerpy
LI ero Bo3MolKHofi ssauMocBfl3kr c KoHcrpyKrlzefi BI4JI.

4. Pa6ora lc.arrucana tcHbIM r3brKoM, npaKTLrqecKH He coAep)Klrr
rpaMMarLItIecKI,IX ouu6or. K coxaneHrrro, Bcrpeqarorcr AocaAHbre o[eqarKn. Tax,
corJlacHo (3.6), eQ$ercrueHrrfi noKa3areJrb [penoMrreHz onpeAeJrrerct
I4HTerpI{poBaHI4eM rlo pa,quamnofi KoopAuHare, TorAa KaK AonxtHo 6rrrr rro
BeprrlKttrlrHofi. Ha crp. 68 ynorrauHaercr <e$$exruBlnafl NruHaBoJrHbr>, TorAa KaK,
orreBLrAHo, roApil3)rMeBaercf, e$$errunnar 4:liprna pe3oHaropa. Ha crp. 78
rrplrBeAeHa ccbrJrKa Ha HcroqHprK [199], roropufi orcyrcrByer B crrucKe
Jrrrreparypbr. Heo4HoxparHo (naupurvrep, crp. 9l v 92) aBrop ucnonb3yer
a66penuarypy BAX, ToFAa KaK ro cMhrcJry peqb LrAer o nam-aunepHofi
xapaKTepucrkIKe. Haroneq, e Ta6rlaqe 3.1 Mfl pfrila coeAlrHeHzfi yra^:aHbr Ha
noptAoK 6onee BhrcoKlre 3HaqeHLrr reMrreparypHoro xoe$$urlpreHTa noKa3areJrt
npeJIoMIIeHI4t, IITO, OqeBI4AHO, [prrBOALrT K 3aBbrrueHHoMy AJTTTHHOBOJTHOBOMy

cABrlry rroJrKH orpoKeHlrr, [oKa3a]rHoMy ua puc. 3.8.

Vlca"saHHrre 3aMeqaHufl He tBJrrrorct upLrHrIuruIarIbHbIMI4, He 3arpafllBalor
cyqecrBa BbIHocI4MbIX Ha 3aIIIrITy noJroxeurrit, u ne MeHfror o6r$no BbrcoKyro
oIIeHKy AllccepTallnounofi pa6oru. Heroroprre H3 Hrrx MoryT paccMarpLrBaTbcfl
KaK no x eJr aHlrs. AJr.rr A€rrrb H efi urux u c cJr e.rlo B arruit.

Xaparrepu3ys. Al,Icceprallnro B.B. Jlrrcara B rleJroM, cJreAyer orMerr.rrb
nrrcorrafi HafrHo-Mero4ll.recxufi ypoBeHb ee BbrrroJrHeHr4.f,, pasnoo6pasr,re
oxBaqeHHbIX B pa6ore npn6opoa u ycrpoficra, Koropbre BMecre rro3BoJr{ror
Bblcrpol4Tb nonHolleHrryrc 6ucrpo4eficreyroqyro oflTuqecKyro clrcreM [epe.qaqr4
uH$opnaaqraz. CoqeraHlle reoperl4qecKlrx prccJreAoBarruit c 3Kcnepr4MeHTaJrbHbrMtr
flBlrflercfl, HecoMHeHHbrM AocrorrHcrBoM pa6orrr. Pa6oru B.B. JIucaKa locraroqHo
xopouo I43BecrHbI cnellkr€urr4craM. Marepuanbr Atrcceprarlnur orry6rurroeaHrr s 45
HafrHbrx crarb.ttx (n rorra qlrcJre 33 rry6tmKarlan B u3AaHuflx ns flepevHx BAK) n n
Marepll€ulax 57 HayrlHbrx ronQepenqufi. fly6nnraqnn orpax(arcT ocHoBHbre
noJroxeHlI.a pa6our u [o3BoJrrror [oATBep,qlrrb .rrn.urrrft BKJTaA Jlrrcara 8.B.,
roroprtfi [pI4HI4M€ur aKT]IBHoe ) racrue B QopnrynupoBaHr.ru qenv kr 3aAaq
TeoperztlecKzx tlccneAoBaunfi vr o6pa6arunan pe3yJrbrarbr gKcnepuMeHToB B

paMKax paspa6oraHHbrx LIM MoAeJrefi. {uxn pa6or aBTopa MoxHo paccMarpuBarb
KaK KpynHoe Halnruoe AocrLrxeHpre B o6nacrra Sn:uru [onynpoBoAHrrKoB kr

noJrynpoBoAHLrKoBbIX npn6opoe, LrMeroqee 6o.rrrruoe 3HaqeHlre ggrfl. pa3BurLrfl
onrosJreKTpoHuKu, KBaHToBofi enerrpoHuKr{ u reJreKoMvryHrEraqzfi .

AnropeQepar AocrarotlHo roJIHo n o6rerrnBHo orpax(aer coAepx(aHlre
Ar{ccepTarlr4r4.



Tarnu o6pa:ou, Arrcceprarlz.f, Jlbrcara B.B. coorBercrByer rpe6onaHHxu
n. 9 <lloJloxeHut o noptAKe rlpucyxqelrtvfl freHrrx creuenefi), yrBepxAeHHoro
nocraHoBJreHzeM flpaeurenbcrBa Poccuftcrofi Oe4epa\Lrv or 24.09.2013 r. Ilb
842, npe4rtBJrteMbrM K AucceprarllrrM Ha corrcKalvre yrenoft creneHkr AoKTopa
HayK, a ee aBTop, Jfrrcarc B.ua4Hnrnp Ba.nepreBrrq, 3acJryxuBaer [pr4cy)KleHut
ncrouofi yreHofi creneHlr rro cnequilJrbHocrrrvr 01.04.01 - upn6opbr 14 MeroAbr
sKcreplrMeHr€LrrbHofi $uezru n 01.04.10 - susnKa noJrynpoBoAHkrKoB.

\V$, Xyron Anercefi EereHresuq

AoKTop $ns.-rr,rar. HayK, rureH-Kopp. PAH
rrpopeKrop uo yue6nofi pa6ore, 3aB. la6oparopnefi HanoQoroHlrKH
CaHrr-Ilerep6yprcrufi naqnoHanrnrrfi nccneAoBareJrbcKr,rfi Aralenauqecruft
yHkrBepcr4rer Poccufi cxoft aKaAeMEu HayK
194021, Canrr-flerep6ypr, yn. Xnonvrna, A.8, r. 3, mar. A
rer. (812) 448 85 94
e-mail: zhukale@gmail.com

20 tnnapn20lT r.

t'ct C.b

4 / tffinu'e
/

np,cnf@*aa//


