®ENEPANBHOE NOCYAAPCTBEHHOE BHOMKETHOE YYPEXOEHWE HAYKH

WHCTUTYT AHATNIUTUYECKOIO
| NMPUBEOPOCTPOEHUA

nanpan  POCCUNCKOW AKAOEMUU HAYK

Pwxckuit np. 26, CankT-NetepOypr, 190103, Ten.: (812) 251-8600, chakc: (812) 251-7038, e-mail: iap@ianin.spb.su, www.iai.rssi.ru
OKNO 04699534, OrPH 1027810289980, MHH 7809003600, KNN 783301001

.-/
Nz
Ha Ne or \\ ..

YTBEPX]IAIO

Hupexrop I/IAJ;L];ALI

« 2016 T.

A 72y :zzxri-v's:‘.;;:;jc
OT3bIB

BEJLYIIEH OpraHu3aliiii Ha JINCCEPTALIHOHHYIO padoTy
Jleuenko Eropa Anexkcanpposuua «/lunamuka monekyn B ToHkol nnénke Cqy Ha
MOBEPXHOCTH IOJYNPOBOJHUKOBY, TPEJCTABICHHYIO HA COUCKAaHHWE YYEHOW CTENeHH
KaHauaata (Qu3MKo-maTeMatuyeckux Hayk mno crnenmansHoctd 01.04.07 - ¢dusuka

KOHACHCHPOBAHHOI'O COCTOSAHHA.

AKTYaJIbHOCTH PadoThbI

Co3nanue 31eKTPOHHBIX YCTPOUCTB HA OCHOBE OTAEIbHBIX MOJIEKY]I — OJHO U3
OCHOBHBIX HamNpaBleHHH COBPEMEHHOM MMKpPO- M HaHOIeKTpoHHKH. MuTepec k
OTHOMOJIEKYJIIpHBIM TipubopaM cBsizaH c oOueld TeHAeHUMEH K MHUHUMH3ALWH
pa3sMeEpPOB M BO3MOYKHOCTBIO YIIPaBIsTh IapaMeTpaMu IMOJ00OHBIX YCTPOHCTB IyTEM
BblOOpa ©Oa3uCHBIX MOJIEKYl, HCMOJb3ys COBPEMEHHbIE MEeTO/bl XUMHUECKOro
cuHTe3a. OnHOH M3 OCHOBHBIX MpoOIEM MOJEKYISIPHONH SJIEKTPOHUKH B HACTOSILLEE
BpEeMs SIBJISETCS TOBBIIIEHUE CTAOMIBHOCTH pPadOThl JIEKTPOHHBIX JIEMEHTOB,

OCHOBAHHBIX Ha OAWMHOYHBIX MOJICKYJIax. n031'0M}’ HCCJIeJOoBaHUE JHMHaAMHKH



monekyn Cgy B  YIBTPAaTOHKHMX IUIEHKAX SIBASETCS  aKTyalbHEIM.  Bwibop
WHIMBUIYalbHBIX MOJeKyn (yniepeHa u yneTparoHkux riaeHkax Cg B KauecTBe
O0bEeKTa HCCIIEOBaHUA SBISETCS OOOCHOBAaHHBIM, MW OOYCIOBIEH TEM, HYTO K
HACTOSIIIEMY BPEMEHM HAKOIUIeHa J0CTaTOYHO noapoOHas uHdopmauus o (u3uko-
XUMHYecKuX cBoicTBaX (g, YTO BaKHO IS QJAEKBATHOW WHTEpIipeTaluu

PE3YJIBTAaTOB HCCJIEIOBaHUN JIMHAMWKHA JAHHOIO HAHOOOBEKTA.

Hayunasi HoBH3Ha paboThl

Ananu3 aucceprauMoHHON paboTsl E.A. JIeBU€HKO MOKa3bIBaeT, 4TO aBTOPOM
nojgy4eH  OONbIIOM  00BEM  OpHUIMHANBHBIX  pe3yibratoB.  [IpoBeaeHsbl
CHUCTEMATHYECKHE HCCIIE/IOBaHUs JMHAMHMKa MosieKyl B TOHKOM mnnénke Cgg
METOJIaMH CKAaHUPYIOIEH TYHHEIbHOH MHUKpocKormuu/criekTpockonuu. Haubonee
BaKHBIMU pe3yJIbTaTaMy paboThl SIBASIOTCS CENYIOIIHE:

- BIIEPBBIE MOJYYEHbl 3HAYEHHS DHEPreTHUYECKUX MapamMeTpOB IMepeKIIOUeHHs
MOJIEKY/Ibl MEIKY JIBYMSI OPHEHTAUMSAMH B TOHKOH IJIEHKE HAa MOBEPXHOCTH OKCH/A
BoJIb(hpama;

- BIIEpBble OOHApYyXKEHbI 1BE MNPHOPUTETHbIE OPUEHTALMM MOHOCIOWHON
miénkn  Cgp Ha nosepxHoct  WO./W(110) OTHOCHMTENbHO  HamnpaBiIeHUs
MEPHUONYECKON CTPYKTYPbI MOIOKKH;

- BIIEPBbIE OTPE/IENIEHbI TPUUNHBI OCTAHOBKH JBHKEeHUs MoneKyn Cqp;

- BNEpPBbIE TMOKA3aHO, YTO W3MeHeHue opueHTauuu Momaekyinsl  Cg

OTHOCHTECJILHO MOJUTOXKKH CBA3aHO C IIEPEHOCOM 3apsa.

CrpykTypa aucceprauuu

Jluccepranusi COCTOMT W3 BBEIEHHUS, ILUECTH IJIaB, BBIBOJOB M CIIHCKA
nutepatypsl. Pabora usnoxena na 89 crpanuuax, coaepkut 42 pucyHka. Crnucok
UMTUPYEMOM JIUTEpaTypbl BKItOYaeT 91 UCTOUHMK.

Bo  BBenemmun  o0ocHOBaHa  AKTyaJlbHOCTb  TeMbl  JIMCCEPTALUM.
CdopmynupoBaHsb! 1enb paboThl W KOHKPETHBIE 3a1auydl HCCIe0BaHus. YKa3zaHo, B

4ém HUME€HHO  COCTOUT  HaydHas HOBHM3Ha 151 NpaKTHYeCKass  3HA4YUMOCTb



JUCCEPTAaLMOHHON paboThI.

B mnepsol riaBe npexacraBned  0030p  JMTEpaTyphl, B KOTOPOM
paccmarpuBaercss cTpykTypa Cgp, NMEpCneKTUBbl M MPENSTCTBUS K HCIOJIb30BaHUIO
monekyn Cg B KauecTBE OCHOBBI JUIS OJIHOMOJIEKYJSPHBIX MOTYTPOBOJIHHKOBBIX
npubopos. [IpuBesieHbl cBeleHNst O BIHSAHHKM MOAIOKKH Ha (OPMHUPOBAHHE TIIEHOK
Ceo. IlpencraBnensr cBeneHust u3 paHHux pabor o (a3oBOM mepexojne B TOHKOH
nnéunke Cegp.

Bo BTOpOl rmaBe onucaHa MeTOJMKAa M annaparypa, NpUMEHEHHbIe JUis
ucenenoBaHus TOHKMX maéHok Cgp. Copepkanue 92TOM rmmaBbl, Kak M BCE
MOCJIEYIOIIEE U3JT0KEHHE, CBUAETE/IbCTBYIOT O XOpOIIeM BIaJeHUHM JIUCCEPTAHTOM
MCTONBb30BAHHBIMU  TEXHOJIOTHSIMH U 3KCIEePUMEHTAIbHBIMHU MeToaMH
MCCIIEI0OBaHUSI.

B Tperbeii rmaBe juccepraliiM  M3JI0KEHBI PE3YJBTATHI  HMCCIIEI0BAHUS
noBepXHOCTH MowIoKkH WO-/W(110) npu moMouim CKaHUPYIOIIEro TYHHEIbHOTO
mukpockona. ITokasano, yto nepuoaudeckass crpykrypa, HaOmomaemass Ha CTM-
M300paKeHUsX 00yCIOBIEHA 3eKTPOHHBIMU CBOHCTBAMH MOJUTOKKH.

B uerBépToii riaBe jMccepTaHTOM TPHUBEJIEHBI Pe3yJbTaThl HCCIEI0BaHUS
opueHTaUMH A0MeHOB TUIEHKH (g OTHOCHTENBHO  KpUCTa/UIOrpaguyecKux
HanpasieHuit nomiokku WO,/W(110). DxcriepumeHTanbHO HabmonaaIuchL JBe
OpUEHTAlUU TUIEHKH, KOTOpbIE Takike ObLIM MOJTBEPKAEHbI pacyeTaMH Ha OCHOBE
NpeAToXKEeHHON aBTOPOM MOJEH, YUHTBIBAIOLIEH ancopOimio Mosekyn QyiepeHa Ha
MEPHOAUYECKON IMOBEPXHOCTHOI CTPYKTYpe TMOMIOKKH. Braone rpaHuubsl aByX
JIOMEHOB HaOmofaiuch AedeKThl YNakoBkW, BOAU3M KOTOPBIX pacroiiarajluch
CTaTH4YHbIE MOJIEKYJIbI y/IepeHa, B OTIIMYHE OT MOIEKYJ, pacroJ0KEHHbIX BaIH OT
nedexToB. «3aMOpaKMBaHHE» BpAILIEHUS MOJICKYl OOYCIOBIEHO JIOKAJIbHBIM
MOBBILIEHUEM TeMIepaTypbl (a30BOro BpallaTelbHOro rnepexoia BOMU3M Ae(eKToB
KpucTauinuyeckon pemérku 1uéHku Cqp B 00nacTsix MOBbIILEHHOTO 3(h(EeKTUBHOTO
J@BIICHHUS.

B nsiToit riiaBe paccMaTpuBaioTCs npuurHbl hopMupoBanus pasmbITeix CTM-

u300paxxeHui kiaactepoB monekyn Cqo Mpu TemnepaTypax, OJM3KHX K Temreparype



¢asoBoro BpalarenbHoro nepexoza. Ilpu Temreparypax ONM3KHX K Temreparype
¢a3zoBoro  BpamarenbHOro nepexojga OOHapyKeHO o0pa3oBaHME — KIIacTepoOB
JlunpgemaHna, npeAcTaBasIOLIMX COOON KiacTepbl MOJEKY) ¢ OOJbLIOH aMIUIMTYA0M
nuOpoHHbIX Konebauuit. VccnenoBana nmnHavuka nepekmoueHust monekyn Ce
MEXKIy JIByMsS OpHMEHTaUMsMH C MHHHMaabHOW dHeprueii. Onpenesnensl
DQHEPreTHYCCKHUE NMapaMeETpPhI MEPEKITOYEHHA.

B mecToii rinase npuBesieHbl pe3yabTaTbl UCCIEJ0BAHUS IPUYHMH PA3JIMYHON O
spkocth  CTM-uzo0paxkenuit monexyn Cg. [lokazano, uyTo sSpKUM MOJIEKyJIam
COOTBETCTBYET OTPHULATEIBLHO 3apsiKEHHOE COCTOSHUE MOJIEKYJIbl, TEMHBIM —
HelTpasibHOe cocTosiHue. (OOHapy)KeHa KOppemsiiusi W3MEHEHUsS OpHEeHTALMH

MOJIEKYJIbI OTHOCHTEJIBHO MOBEPXHOCTH MOUIOKKH C TIEPEHOCOM 3apsaa.

TeopeTrHueckasi H NpaKTHYECKAsI 3HAUHMOCTH PadOTHI
[TonyyenHble B paboTe pe3yiabraThl 3HAYMTEIbHO PpaCLIMPHIIM 3HAHUSA O

CBOMCTBaX TOHKMX IUIEHOK M OT/EeibHBIX Moneky:n ¢ymiepena Cq B UX cOcTaBe B
pa3MYHBIX YCIOBHUAX. Pe3ynbTarbl MpPOBEAEHHBIX HCCIEN0BAHUHM TIPEACTaBIAIOT
NPAaKTUYECKUI MHTEpeC IS pa3padOTKH OJIHOMOIIEKYISAPHBIX MOJIYIPOBOAHUKOBBIX

yCTpOitcTB Ha OcHOBe Mojteky:1 (ysuiepena Ceo.

JlocTOBEpHOCTH H 000CHOBAHHOCTH Pe3yJibTATOB

JlocToBepHOCTh npHBeaeHHbIX B jaucceprauuu E.A. JIeBY4eHKO pe3yibTaToB
ofecrieynBaeTcsi KOPPEKTHOH MMOCTAaHOBKOIl 3KCMEPUMEHTOB, OOnbLIMM 00BEMOM
JIQHHBIX, TIOJYYEHHbIX Ha COBPEMEHHOM 00OpYyIOBaHMM, W HX aJEKBaTHOH
obpabotkoii. [lonyueHHble pe3ynbTaThl COINACYIOTCS C JUTepaTypHbIMU JIaHHBIMH.
Bce HayuHble TMONOXKEHMs, BbIBOJIbI M 3aK/IIOYEHHS, C(HOPMYJIMPOBaHHbIE B
JIUCCepPTAlMOHHOM padoTe, SIBISIIOTCS 000CHOBAHHBIMU U JJ0CTOBEPHBIMH.

OcHOBHBIE  pe3yJabTaTbl  JAUCCEPTALMOHHONW  padoThl  OMYyOJMKOBaHbl B
)KypHanax, Bxomsmmx B cnucok BAK u unaexcupyemsix 6azamu WoS u Scopus.
Pabora ydbenurenbHO anpodupoBaHa, pe3y/ibTaThbl J10J0KEHbl HA MEXKAYHAPOAHBIX M

poccuiickux koH(pepeHuusx. Apropedepar u ornyOaukoBaHHble padOThl OTpaKarOT



BCC OCHOBHBIE pPE3YAbTaThl HCCHGHOB&HHﬁ, BOIIEOMIME B TIPEIACTABICHHYIO

JMCCEPTAIHMIO.

3ameyanus no padore

1. VkasaHHas B 3arojoBKe TeMa AMCCEPTAlMUd HE COBCEM TOYHO OTpaKaeT e
colep)KaHUe, TOCKONbKY B paboTe INpOBEIEHO HCCIeJOBaHUE IHMHAMUKH
moutekyn Qyiepena Cep Ha moBepxHocTH WO,/W(110), a He Ha MOBEpXHOCTH

MMOJIYTIPOBOAHHUKOB, KaK 3TO YKa3aHO B 3aroJlOBKe.

2. DHepreTHyeckas auarpaMma Ha puc.2.l He ajgekBaTHa UCCIIEAYEMON CHCTEME:
W urna - BakyyMHBIH NpoMexyTok - ToHkas mieHka Cgy - MOBEPXHOCTH
WO /W(110).

3. Ha crp.30 nmomymena HertoyHocTh B onucanuu padbotei CTM B pexume

MMOCTOSIHHOM BBICOTHI.

4. B Tekcre JUCCEPTAllHH YKa3bIBa€TCs 3HA4YCHHUE TYHHCJIBHOI'O HAIIPAKEHUA,
OQHAKO HE INPHBOAATCA MHaHHBIC IT103BOJIAIOLINE OIIPECACIIUTE HalpaBJICHHUEC
TYHHEJIMPOBAHUA OSJIEKTPOHOB (Ty'HHe.TIHp()BaHHe U3 3aHSATBIX COCTOSIHUH B

oOpasiie UM TYHHETUPOBaHHE Ha CBOOOIHBIE COCTOSTHUS )

5. Tekcrt AUCCEPTAllMH HE JIMIIEH CTHIHCTHYECKUX U IrpaMMaTHYCCKHX o1InMOoK

(cMoTpH, Hanpumep, ctp. 4,5,8,12,50,61)

OnHako BbICKa3aHHBIE 3aMEYaHUs] HE CHMIKAIOT B LIEJIOM XOpoI1Iero Brne4YaTieHus OT

aucceprauoHHou padotel E.A. JIeBueHKo.

Obmas xapakTepHCTHKA IHCCEPTANHOHHOMH paboThI

PaccmoTtpenne paboTel MoKasayio, 4YTO, HECMOTPSl Ha YKa3aHHBIE 3aMeYaHus,
nuccepranus E.A. JIeBueHKO BBINOJTHEHA HA BBICOKOM NPO(ECCHOHANIBHOM YPOBHE U
BNSIETCS 3aKOHYEHHBIM MCCIEJOBAaHUEM Ha aKTyajbHyro TeMmy. Ilo cBomMm nensm,
MOCTABJIEHHBIM 3a7a4aM, HCIOJIb30BaHHBIM METOIAM M NPHEMaM IPH UX pElleHHH,
3HaYUMOCTHU PE3yJbTAaTOB U YPOBHIO UX OOCYKIEHHs INpeJCTaBlIeHHas AHCCEPTAIH

3aClIy’)KMBaeT BBICOKOM oOleHKH. PaboTa HampcaHa B XOpOLIeM CTHIIE, CHaOXeHa




HEOOXOIMMBIM HJUTIOCTPAaTHBHBIM MaTepuanoB M OQGopMiIeHa B COOTBETCTBHH C
YCTAaHOBJICHHBIMH TpeOOBaHUAMU. Pe3ynbrarsl SBASIOTCS BaXKHBIMHU IS OTpacieit
3HaHMM, CBSI3aHHBIX C CO3JaHHEM HOBBIX MOJYNPOBOAHUKOBBIX TMPUOOPOB,
OImyOJMKOBAHBl B POCCHHCKMX M 3apyOeXHBIX Hay4HBIX JXypHajaX, B TOM YHCIE
pekoMennoBaHHbIX BAK P® s 3amuThl KaHAMIATCKHX JHCCEpTalMii, a TakKe
Oblin  OOCYXKZIEHBl Ha psae MeXIYHapomHBIX KoH(bepeHuuH. ABtopedepar u
NyOJMKalMM  TPaBHJIBHO M JIOCTAaTOYHO IOJHO  OTPaXalOT  COJAEpKaHHe
JMCCepTalliOHHON paboThl.

IIpy BBICTYNJIEHMH B Hamled opraHusauud guccepranT Jleuenko E.A.
YCTIEIIHO TIPEACTABHJI PE3yNbTaThl M Jaj UYETKHE W HCUEpIBIBAIOIIME OTBETH Ha
3a/laHHbIE BOIIPOCHI.

Hucceprauuss  coorBercTByeT cneuuanpHoctd  01.04.07 -  «®Dusuka
KOHJICHCHPOBaHHOTO COCTOSIHUA», a TaKKe KpUTepHsM U TpebosanusM «Ilonoxenus
0 TMOpsIIKe NPUCYKIeHHUS YueHbIX cTeneHel» oT 24.09.2013 Ne842, npennsBrsieMbIM
K JWCCepTalMsIM Ha COUCKaHHE YYEHOH CTeNeHW KaHauaara (U3HKO-
MaTeMaTH4YeCKUX Hayk, a auccepraHT E.A. JIeB4eHKO 3aciy’XMBaeT NPUCYKIECHUS
€My Y4YEHOH CTeNneHHW KaHauaara (GU3UKO-MaTeMaTHYeCKUX HayK 10 CIEeLHaIbHOCTH

01.04.07 - «Du3uka KOHIEHCUPOBAHHOTO COCTOSHUS.

Jloxnan E. A. JleB4eHKO MO AMCCEPTAHOHHON paboTe 3aciyllIad Ha 3ace/laHuu

nayuynoro cemunapa MAIT PAH 19 mas 2016 r, [Tpotokon Ne &
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Crapuiuit Hay4HbIH COTPYIHUK

A.O. T'onybox.

nabopaTtopuy CKaHUPYIOLIEH 30HI0BOM

MHMKPOCKOIUHU H CTIEKTPOCKOTIHH /
K.(h-M.H. W M.JI. ®enbiThIH.



