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SAKJIIOYEHUE
DenlepadbHOTO FOCYIAPCTBEHHOTO GIOKETHOIO YUPEKASHUS HAyKH
MuctutyTa GU3NKU DPOYHOCTH ¥ MAaTEPHATIOBEICHNS

Cubupckoro orsienenus Poceniickoit akagemun Hayk (MOIIM CO PAH)

Huccepraims  BeocayaueBoii AHHBI AJjieKceeBHbI  «)JIeKTPOHHBIE
TPAHCNOPTHBbIE CBOHCTBA HH3KOPAa3MepPHBIX YIJIEPOAHBIX MATEPHAJIOB CO
CTPYKTYPHBIM OJIMKHHUM NOPSAKOM», TpeJCTaBisieMas Ha COMCKaHUe Y4&HOM
CTEIICHH KaHAuJaTa (QU3MKO-MaTeMaTHYeCKMX HayK [0 CHEeNHaIbHOCTH
1.3.8. Du3nKa KOHAEHCHPOBAHHOTO COCTOSIHUS, BHIIONHEHA B 1a00paTOpun DHU3HKH
HenmuHenHbIX cpen (JIOHC) u naboparopun MoIeKyIsspHOro UMHIKHHTA U (GOTO-
akycTuky (JIMIu®) OenepanbHOro rocy 1apcTBEHHOTO GIOMKETHOTO YUPEIKICHHUS
Hayku VIHCTHTYTa QU3KMKK MPOYHOCTH U MaTtepraioBenenus CubUPCKOro oTaene-
Hust Poccutickoit akanemun vayk (M®IIM CO PAH) u Ha kadeape KOMITbIOTEPHBIX
CHCTEM B yIIPAaBIECHUN 1 NPOEKTHPOBaHUK DelepabHOTO roCy 1apCTBEHHOIO aBTO-
HOMHOT'0 00pa30BaTENBHOTO yUPEsKIeHHs BEICILIEro obpasoBanus « ToMckoro rocy-
AGpCTBEHHOI'O YHUBEPCUTETA CUCTEM YIPABIECHUA U PAIHO3JIEKTpoHUKI» (DI AOQY
BO TYCVYP).

benocnynuesa AnHa AnexceeBHa (nata poxaenus 03 aaBaps 1995 rona) B
2019 romy oxonumna maructpatypy ®I'AOY BO TYCVP no HalpaBJICHUIO MO0~
ToBKH 27.04.04 «Y1ipaBiieHre B TEXHUYECKAX CHCTEMAX).

B nepuon momroroeku guccepraumu ¢ 01.10.2019 mo 30.09.2023 .
Benocmyniesa AnHa AnekceeBHa oOyuanack B OYHOM acniupantype @I'BYH

VOIIM CO PAH no nanpagsnenuto noarotosku 03.06.01. ®usuka u aCTPOHOMHS,



2

IpodUIb NOArOTOBKH — 1.3.8. ®usrka KOH/JICHCHPOBAHHOI'O COCTOSIHUSA. JIUIIOM 00
OKOHYaHMH aCIUpPaHTyphl BeAaH 12 mrons 2023 r. Ne107024 1044998. 3a Bpemst
oOyuenus B acnupanType Benocmyuesoit A.A. GBUTH ¢aHbI KaHMJJaTCKUe 3K3a-
MEHBI 110 HayYHOH CrenuanbHoCTH 1.3.8. Du3nKa KOHIEHCHPOBAHHOTO COCTOSHMS
(panee 01.04.07, duzmKo-MaTemMaTHUECKHe HayKH) W TONYYEHBI CIIEyIOLINe
ouenku: Mcropus u dunocodus nayku — omunuuno, MuocTpaHHbIN S3BIK (QHTIIHA-
CKHH) — X0pout0; CriequanbHas IUCIHTHHA «DH3uKa KOHJIEHCHPOBAHHOI'0 COCTO-
SSHUS» — _]J()OG.HGH?GOPZH?ZQJZE)HO.

C oktsa6pst 2017 ropa no nexadps 2018 rona benocnyauesa A.A. paboTtana B
nabopatopuu ¢pusuku HenuHelubIxX cpen MOIIM CO PAH B 10mKHOCTH HHXeHepa.
C siuBaps 2019 roza o HacTosiiee BpeMsi paGoTaeT B J1ab0opaTOPUH MOJIEKYIISIPHOTO
MMHUIDKHHTa U QoTtoakycTuku UOIIM CO PAH B ZOIWKHOCTH MIaaIIero Hay4YHOTO
coTpynHuKa. IIpu oOCyKaeHUH NUCCEPTALMOHHON PaBoTE Ha SKCIEPTHOM CEMH-
Hape UOIIM CO PAH 65110 peKOMeH10BaHO MPEICTABHTE IHCCEPTALUIO B TUCCED-
TallHOHHBIM COBET 110 HAYYHOH crienuanbHocTH 1.3.8. Omsnka KOHIEHCUPOBAHHOIO
cocTosHus ((hu3MKO-MaTeMaTuyeckue Hayku). COOTBETCTRIE COJIEpKAaHHUS JUCCEP-
TAL[MOHHOK paboThl BenocmyieBoit A.A. [aHHOH HAYYHOW CHENHATIBHOCTH 101~
TBEPXKIACTCS COMEPKAHUEM PADOTEI, HCIIOIb30BAHHBIMU METOJAMHE UCCIIEI0BAHMI
W IMyOIMKAUSIMH [0 TEME TUCCEPTAIIHN B BEIYILHMX HayYHBIX KypHayax: «Applies
Sciences», «Synthetic Metalsy», «Nanoscience and Technology: An international
journaly, «3BecTHs BBICIIINX y4eOHBIX 3aBeieHuN. DUINKA» U JOKIATAMH HA MEXK-
AYHapOZHBIX HAYYHBIX KOH(PEPEHIMAX COOTBETCTBYOIIEr0 IPOGHIIS.

Hayunslit pyxoBogutens, Xou FOpuit AHJIpeeBHY — TOKTOP (PU3MKO-MaTEMa-
THYECKHUX HayK (cnenuanbHocTs 1.3.8. (01 .04.07) ®usnka KOHIEHCUPOBAHHOTO CO-
CTOSHMSI, PU3UKO-MaTeMaTHUYECKUE HAYKH), npogeccop (CrenHanbHoCTh — (r3KKa
KOHICHCHPOBAHHOTO COCTOSHMUSL), TJIABHBINA HAYYHBINH COTPYIHHUK naboparopuw ¢hu-
3UKH HeNMMHEHHEIX cpen UDIIM CO PAH, ocyiecTrsi Hay4YHOE pPYKOBOJICTBO
AUCCEPTAIMOHHON paboToi.

Ilo utoram o0cyKneHus AMCCEePTAHOHHON paboTsl benocmyneBoit A.A. ce-

MHHAPOM IIPUHATO CIIEAYIOIIEE



SAKJIIOYEHUE

AKTyaJIbHOCTb TeMbl JHCCEPTALHH

PaspabaTeiBaeMble B HACTOSIIIEE BPEeMS JIETKKE, IPOYHEIE, YCTOHUUBEIE K J1EH-
CTBUIO BBICOKHX TEMIIEPATyp HM3KOpPasMepHbIC YIJIEPOIHBIE MATEPHAJbl MOIYT
IPUMEHSATECA B KQUeCTBE [100aBOK AJIS1 YBEIMUYESHUS IPOYHOCTH IIPU IIPOU3BOICTBE
HaHOKOMIIO3HTOB, & TAKIKE B KAUECTBE OCHOBBI a39PO30JIbHEIX (DUIBTPOB H JIEKTPO-
XUMHYECKUX CeHCOPOB. OIHAKO 7151 MHOTUX MPAKTUYECKUX IPUMEHEHNH BaKHBI HE
TOJIEKO MEXaHWYECKHE, HO U SIEKTPOHHBIE CBOUCTBA YIIIEPOAHBIX MATEPHAIIOB, TAK
KaK OecropsJI0K, IOIy4aeMblii Ha CTaJIH{ POCTA WITH TTOCIEAYIONIEH (yHKIHOHATH-
3anun (T.e. BBEAEHUS (yHKIMOHAIBHBIX TPYIII UM aTOMOB Ha IOBEPXHOCTE), MO-
KET U3MEHATH THUII IIPOBOJAUMOCTH ¥ BHOCHTD CYII[ECTBEHHEIM BKIIA/ B 3JIEKTPOHHEIE
TEIJIOBBIE CBOMCTBA HM3KOPA3MEPHBIX YIVIEPOIHBIX MarepraioB. ®opMHUpOBaHUE
obnacTeil ¢ GNMIKHUM TIOPAIKOM PA3IUYHOTO THIA Ha IOPANOK IIOHUKAET TerIo-
IPOBOIHOCTE TypbocTpaTHOro rpadena 1 MYHT 1o cpaBHEHHIO ¢ UHCTBIME MaTe-
puamamu. TemmepaTypHas 3aBUCHMOCTh ¥ BeJIHYMHA MPOBOIMMOCTH TIpadeHa
TaKKe OIIPENeISETC 0COOEHHOCTAMY CTPYKTYPBI HAHOYIEPOIHBIX MaTePHAIIOB.

HecMOTps Ha MHOrOYMCIIEHHEIE SKCIIEPHMEHTAIBHbIE UCCIIE0BAHMS CTPYK-
Typbl U CBOKCTB rpa)eéHOBBIX MaTE€PHANIOB, TEOPETHIECKOIO OOBACHEHHS OOHAPY-
KEHHBIX H3MEHEHUH CBOMCTB U XapaKTEePHCTUK YITIEPOJAHBIX HAHOMATEPHAIIOB TIPU
CTPYKTYPHBIX IIEPECTPOHKAX Ha OCHOBE €MHOI0 IIOAX0Ma 0 CHX IIOp HE IOIyUYeHO.
IlooToMy M3yueHHe B3aNMOCBSI3H «CTPYKTYpa-CBOMCTBA» B HU3KOPA3MEPHBIX yIiIe-
POIHBIX MaTepuaiax BaXXHO, KaK JJI1 pa3BUTUS (yHIaMEeHTaTbHON HAYKH, TaK U I
JATbHEHUIIHX IIPAKTUYECKUX TIPHIOKEHHUIA.

Ouenka BbINOJHEHHOH coucKaTeeM PpadoThl

Hucceprauus benocmynnesoit A.A. BBINONHEHA Ha COBPEMEHHOM HAYYHOM
YPOBHE M TPEACTABISAET COOOM 3aBepIIEHHYIO HAay4YHO-KBATU(GHMKAIMOHHYIO pa-
00Ty, B KOTOpO# MpeICTaBIIeHb! HOBbIE TEOPETHYECKUE PE3YIBTATE HCCIEIOBAHNUS
3JICKTPOHHBIX TPAHCIOPTHBIX CBOUCTB HU3KOPAa3MEPHBIX YITIEPOAHBIX MaTEPHATIOB

CO CTPYKTYPHBIM Ok HUM OpsAIKoM. OCHOBHOE BHIMAaHUE B paboTe yIeNeHo U3y -
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YEHHIO 3aKOHOMEPHOCTEH M3MEHEHHS ITIOTHOCTH JIEKTPOHHBIX COCTOSIHUM U IPO-
BOJMMOCTH rpadeHa 1 MHOTOCTEHHBIX YIIIEPOIHBIX HAHOTPYOOK IPH UX (QyHKIHO-
HaJIA3aLUU a30TOM, KUCIOPOAOM, (PTOPOM U IPYTMMH XMMHYECKUMU JJIEMEHTAMH.
B paboTe BriepBhIe IpeACTaBIEHBl MOEIH OIIMKHEr0 MOpsi/(Ka Ul FeKCaroHalbHOH
CTPYKTYPEIL, B TOM 4HCIle TypOOCTpaTHOrO rpaeHa, IpeiokKeHbl MeXaHH3MBI BIIH-
SHUS YITI0BOM OpHEHTAIWH CJIOEB U THIIA (PYHKIMOHAIU3UPYIOLIMX ATOMOB Ha 3JIeK-
TPOHHBIE CBOMCTBA MaTepHaJIOB.

ITpeokeHHbIE MEXaHU3MbL OOBACHSIOT SKCIIEPUMEHTAIBHO O0HAPY KEHHbIE
AHOMAJIMH H3MEHEHHUS SIIEKTPOHHEBIX TPAHCIIOPTHBIX XapaKTEPUCTHK IPH (QYHKIIHO-
HAIIM3aIH, BKITF0Yast GOpMUpPOBaHUE 3allpelllEHHOM 30HbI U JIOKAIU3AITHIO 3JIEKTPO-
HOB B obnacTsax OmmkHero mopsiaka. llosydeHHBIE TEOpETUYECKHME PE3YIbTaThl
Ba)KHBI IS PEIleHus aKTyaJlbHBIX 33Ja4 pa3paboTKH yIJIEPOJHBIX MATEPHUAJIOB C
3aJIaHHBIMHU 3JIEKTPOHHBIMH M TETJIOBEIMUA CBOMCTBAMM, YTO BAXKHO 71 UX IIPHUME-
HEHUS B HAHOAJIEKTPOHHKE, CEHCOPax, KaTallu3e, CyllepKOHIeHcaTopax ! Jp.

OcHoBHBIE pe3yabTaThl, N0JY4YeHHbIE CONCKaTeIeM BliepBbie:

1. Pazpaboransr Mmonenu OIMKHEro NopsiKa I8 HU3KOpasMepPHBIX yIjle-
POIHBIX MaTEPHAIIOB, BKITFOUas Tpad)eH U MHOTOCTEHHBIE YTJIEPOIHbIE HaHOTpY6KH,
C yUeTOM BIHAHUSA (HYHKIIHOHATUIAINN U CTPYKTYPHEIX Te(EKTOB Ha UX DJIEKTPOH-
Hble cBoicTBa. [lofyueHHass MoieNlb MIPUMEHMMA HE TOJIBKO K YTTIEPOIHBIM, HO U KO
BCEM MaTepuajaM, HMErOIUM Ir'eKCaroHabHYI0 KPUCTAIUIMYECKYIO PeLIeTKY.

2 Paccuntanbl mapaMeTpsl OJIMKHErO MOPs/IKa J1JIs MHOTOCTEHHBIX YIJIe-
POIHEIX HAHOTPYOOK, OJHOCIIOWHOTO, IBYXCIIOHHOTO U TypbocTpaTHOro rpadeHa
NPU Pa3IMYHbIX TUMAX (HYHKIHOHAIU3ALNY.

3. OnpeneneHbl KOHIIEHTPAHOHHEIE IPaHULEI QOPMHUPOBaHUS 00IacTel
ONIMAKHEro NOpsIKa, PH KOTOPBIX NPOUCXOMUT U3MEHEHHE 3JIEKTPOHHBIX TpaHC-
IIOPTHBIX CBOKMCTB HU3KOPa3MEPHBIX YTIIEPOIHBIX MaTePUaIIOB.

4. VYcraHoBIeHa 3aBUCHUMOCTh 3JIEKTPOHHBIX TPAHCTIOPTHBIX CBOWCTB OT
KOHLIEHTPAlliy COPOUPOBAHHBIX U JIETHPOBAaHHBIX aTOMOB, THIIA UX KOH(UIypaLUU
B CJIO€ U Ha [IOBEPXHOCTH, a TAK)Ke B3aUMHOU OpUEeHTalnK I'pad)eHOBBIX JIUCTOB OT-

HOCHUTENIBHO ApPYT JpyTa.



Teopernyeckasi 3HaYHMOCTb JHCCEPTAUMOHHOI0 HCCJIEAOBAHUS

Pe3ybTaThl HCCIEI0BaHUM, MTPOBEIEHHbIE B AUCCEPTALMH, UMEIOT (QyHIa-
MEHTaJIbHBIM XapaKTep M BHOCSAT CYIIECTBEHHBIN BKIaJA B Pa3sBUTHE (U3UKH KOH-
JIEHCHPOBAHHOI'O COCTOSIHUS, TIOCKOJIBKY COJIEPKAT HOBBIE MPEJICTABICHUS O 3aKO0-
HOMEPHOCTAX GOpMUPOBaHUS OJIMMKHETO NOPSIKA B HU3KOPa3MEPHBIX YIIIEPOIHbIX
MaTepuaiax U ero BIUSHUH Ha 3I€KTPOHHBIE U TEIUIOBBIE CBOMCTBA.

B namccepraiiy BIEpBbIE TPOBENEH KOMILIEKCHBIM aHamu3 B3aUMOCBS3H
MEKIY KOHIEHTpaluel MPUMECHBIX aTOMOB, UX KOH(HIypallhel, OpHUeHTalUeH
rpadeHOBBIX CJIOEB U JIEKTPOHHBIMU TPAHCIIOPTHEIMH XapaKTePHCTHKAMHU MaTepH-
ana. IToxazano, 4to hopMupoBaHue obnacTell OIMKHETO MOPAIKa B ABYXCIOHHOM
U TypOocTpaTHOM rpadeHe NPUBOAUT K U3MEHEHHIO INIOTHOCTH JJIEKTPOHHBIX CO-
CTOSIHWM, YTO OKa3bIBAaeT pellialollee BIUSHUE Ha 3IIEKTPOIPOBOJHOCTH M TEIO-
MpOBOIHOCTE. Pa3zpaboTaHa MeTOAMKa ONpENeeHUs KOHIEHTPAIMOHHEIX I'PaHHUIl
OJIMIKHETO TOPSIIKA, HA KOTOPBIX U3MEHSIOTCS JIEKTPOHHBIE TPAaHCIIOPTHEIE CBOM-
CTBa yINIEPOIHBIX HAHOMATEPUAJIOB.

IIpakTHyeckas 3HAUYHMOCTb AHCCEPTALHOHHOIO HCC/IEJOBAHHS

YcTaHoBieHHBIE B paboTe 3aKOHOMEPHOCTH BIMSHUS OIMAKHEro IOpsIKa Ha
3JIEKTPOHHBIE M TEIJIOBBIE CBOMCTBA HU3KOPA3MEpHBIX YIVIEPOIHBIX MaTEpUasIOB
MOT'YT OBITH MCITOJI30BAHBI [JIsl LeJE€HAIPaBIEHHOIO YIIPABIEHUS UX XapaKTepu-
CTHKaMH IIPH CO3AaHUU (DYHKLIHOHAJIBHBIX HaHOMAaTepHAJIOB MJII MUKPO- U HAHO-
3JIEKTPOHUKHU, CEHCOPHBIX YCTPOUCTB U dHEeprocoOeperarolux TexHonorui. Paspa-
OoTaHHas METOIMKA MOJIETUPOBAHUS CTPYKTYPhI rpadeHa U yIIepOaHbIX HAaHOTPY-
00K ¢ y4eToM OJIMKHEro MOopsKa IT03BOJISIeT IPOrHO3UPOBATh HX 3JIEKTPOIIPOBO/I-
HOCTH U TEIIONIPOBOJHOCTE B 3aBUCHMOCTH OT KOH(UIypallii IPUMECHBIX aTOMOB
U OpUEHTALINH CJIOEB.

PesynbTaThl HecnenoBaHUN MOTYT OBITH IPUMEHEHB! ITPU CO3/JaHMH aHOIHbIX
MaTepHaJIOB AJIs IUTUH-UOHHBIX OaTapel, BRICOKOYYBCTBUTENBHBIX Fa30BBIX CEHCO-
POB ¥ HAHOKOMITO3UTOB C YJIyYILEHHBIMH TEIUIO- U 3NEKTPOPU3HIECKUMH XapaKTe-

PUCTHKaMH. HOJIyLIeHHbIG TECOPCTHYCCKHUEC W PACHCTHEHIC HaHHBIC MOIYT OBITH HC-
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TIOJTE30BAHEI B IIPENOIaBaHuU JUCHUILIHUH «Du3KKa KOHAECHCUPOBAHHOTO COCTOS-
Hus», « HamomaTepranbl 1 HAHOTEXHOJIOIMUY», « DJIEKTPOHHbIE CBOMCTBA MaTepHa-
JIOBY» ISl CTYIEHTOB U aCMUPAHTOB, 00YUAIOIIKXCS 10 HAPABICHUSAM O OTOBKH
B 001acTu (DU3UKH TBEPIOTO Tejla U MaTEPUAIIOBEAEHHUS.

JlocTOBEPHOCTh TIOIYYEHHBIX TEOPETHYECKUX M PacueTHBIX PE3yJIbTAaTOB
obecreunBaeTcs MCIOIL30BaHHEM Teopuu OmmkHero nopsiaka Kpusornaza-Kar-
HEeJTBCOHA M METOMOB TeMIepaTypHbIX (PyHKIMH [ puHa /1715 aHanu3a 3]1eKTPOHHBIX
TPAHCTIOPTHBIX CBOMCTB HH3KOPa3MEpHEIX YITIEpOIHBIX MaTepHanoB. Pazpaboran-
Hast MOJIENb YUMTHIBAET SKCIIEPUMEHTAIBHEIE IaHHBIE O CTPYKTYype rpadeHa u yrie-
POJIHBIX HAHOTPYOOK, KOHIIEHTPALUUK IPUMECHBIX aTOMOB U MX BIHSHUHW Ha 3JIEK-
TPOHHBIE TPAHCIIOPTHEIE CBOMCTBA. MHTepIperarius pe3yIbTaToB IPOBEICHA Ha OC-
HOBE COBPEMEHHBIX MMPEACTABICHUH QHU3UKH KOHIEHCHPOBAHHOTO COCTOSIHUS U CO-
TIIacyeTcsl ¢ paHee OnyOJMKOBAHHBIMU HKCIIEPUMEHTAIIBHEIMU U TEOPETHUECKUMHU
uccnenoBanusmMu. CoOIMIOCTaBIEHHE PACUETHBIX JAHHBIX C pe3ylbTaTaMU CIEKTPO-
CKOIUYECKUX, IEKTPOHHO-MUKPOCKOIMYECKUX U PEHTTeHOBCKUX MCCIIENOBaHUN
MOJTBEPAMIO aAeKBATHOCTE IIPEIOKEHHON MOJIETH U TIOyYeHHBIX BEIBOIOB.

JIM4HBIH BKJIAJ COMCKATEJISI 3aK/IIOUAETCS B MOJEITHPOBAHUU CTPYKTYPBL
rpad)eHa 1 MHOTOCTEHHBIX YIJIEPOIHBIX HAHOTPYOOK ¢ OJIMIKHUM MOPSAIKOM Ha OC-
HOBE SKCIIEpPUMEHTANIBHbIX JaHHBIX, IPOBEJIEHIH YUCIIEHHBIX PacYETOB IapaMeTPOB
OIMKHEro nopsiiKa U Mcclely eMBIX CBOMCTB, COBMECTHOM C COABTOpPaMHU CTaTel 1o-
CTaHOBKE 3a7a4 MCCIIeOBaHUs, KOIMUECTBEHHOM aHali3e MOJyUeHHBIX pe3ylbTa-
TOB, ITOATOTOBKE (DOPMYJIHMPOBOK BBIBOJOB M IOATOTOBKE HAYYHBIX cTaTeil. ABTO-
POM JIMYHO OBLIN NpeACTaBIeHEl PEe3yIbTATEI, TOJYUYEHHbBIE B XO/€ HCCIIeIOBAHUHT,
B KQ4eCTBE YCTHBIX U CTEHIOBBIX JOKJIA/I0B Ha MEKIyHAPOIHBIX U BCEPOCCUHCKIX
KOH(EpEeHLIMSIX.

HucceprannonHas paboTa BbINOJHEHA B paMKaX rocyJapCTBEHHOTO 3aa-
st MOIIM CO PAH, npoexr FWRW-2019-0031 «BnusiHue 31€KTPOHHOM MMOICH-
CTEMBI Ha CBOMCTBA U CTPYKTYPY BHYTPEHHHUX H BHEIIHUX IPAHUL pa3jiena u QyHK-

LIMOHAJIBHBIE CBOMCTBA OOBEMHBIX H HU3KOPasMEPHBIX MaTepualoB», rocyaap-
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ctBeHHoro 3aganusa UOIIM CO PAH, npoexr FWRW-2022-0002 «Hayunsie oc-
HOBBI MOJU(UKALIUH TOPUCTHIX KePAMUYECKUX, YTIIEPOIHEIX U TIOTUMEPHEBIX MaTe-
PHAJIOB OKCUIHBIMU U METAITIOKCUIHBIMU HAHOCTPYKTYPHBIMH YaCTUIIaMH U (DYyHK-
LIHOHAJIBHBIMA TPYIINIaMK ISl CO3/aHUsl HOBBIX HMEPapXUYECKH OPraHM30BaHHBIX
MaTepHajoB Pa3NUYHOrO Ha3HA4YeHHs», a Takke npoekta PH® No20-72-00138
«Pa3paboTka Hay4YHBIX OCHOB 3JICKTPOHHBIX TPAHCIOPTHBIX CBOMCTB U XapaKTepu-
CTUK TypOocTparHOro rpadena ¢ OecropsIKOM BO BHEIIHEM IIOJie» M IMPOEKTa
PO®DIT Nel18-42-703019-p mon_a «Pazpaborka dbyHIaMeHTaNIBHBIX HAYYHBIX OC-
HOB 3JIEKTPOHHBIX TPAHCIIOPTHBIX M TEINIOBBIX CBOMCTB ABYXCIIOHHOTO rpadeHa npu
PasIMYHBIX KOHIEHTPAIUIX COPOMPOBAHHEIX U JIETHPOBAHHBIX ATOMOB, TUIIOB KX

KOH(i)HI‘ypaI_[HI/I B CJIO€ U HAa TOBEPXHOCTH».

OcHoBHOe coep:kaHuE AUCCEPTALHH H3JI0KEHO B 14 cTaThsax, U3 HUX 2 CTa-
ThU B PELIEH3UPYEMEIX KypHajlaX, BXOJAIMX B IIepeueHb XXypPHAJIOB U U3JIaHUH U3
criucka BAK PO, 12 craTeii B )xypHaiax, UHAEKCHPYEMBIX B 6a3ax TaHHBIX Scopus
1 Web of Science (3 cTaThy oIy0IMKOBaHEI B )KypHAIAX TIEPBOTO M BTOPOTO KBap-
tuns (Q1-Q2), 2 cTaThu B XypHAax TPETHENO U YETBEPTOrO KBAPTUIIEH (Q3-Q4),

7 craTeli B COOPHHUKAX MaTepHAIOB HAYYHBIX KOH(QEpPEHIINH).

Cmambu 6 peyer3upyemoix HaAYUHbIX HCYPHANAX, 6X008uUX 6 nepeyers BAK:

1. bobenko, H.I'. DnekTpoHHEIE TEIOBEIE CBOWCTBA TYPOOCTPATHOTO OH-
rpadena /H.I'. bobenxko, FO.A. Uymakos, A.A. Beaocayanesa // I3BecTHs BBICIIHX
yueOHbIX 3aBeneHui «Dusuka». —2022. —T. 65. — Ne 8. — C. 91-97.

2 bobenko, H.I'. OcobenHoctu ancopbuum dropa U BOAOpoJa Ha MHO-
BEPXHOCTH TypbocTpaTHoro rpadena / H.I'. Bo6enko, F0.A. Uymakos, A.A. Beio-
cayauesa // Xumuueckas ¢usuka u Mesockomus. — 2022, — T. 24, — Ne 1. — C. 69-
81.
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Cmamou 6 3apysicebuvix uzoanusx, undexcupyemwix ¢ 6ubnuozpagpuueckoil
baze dannvix Scopus u Web of science: |

1. Bobenko, N. Influence of Twist-Angle and Concentration Disorder on
the Density of Electronic States of Twisted Graphene / N. Bobenko, Yu. Chumakov,
A. Belosludtseva // Applied Sciences. —2022. — Vol. 12. —P. 4109.

2. Bobenko, N.G. Simulation of twisted bilayer graphene structure and in-
vestigation of concentration dependence of hydrogen and fluorine adsorbed on its
surface on the rotation angle / N.G. Bobenko, Yu.A. Chumakov, A.A. Belosludtseva
// Nanoscience and Technology: An International Journal. — 2022. — Vol. 13. — No.
3.—P.67-79.

3, Belosludtseva, A.A. Oxygen functionalization and electronic band gap
control in the disordered multi-walled carbon nanotubes / A.A. Belosludtseva, N.G.
Bobenko, V.E. Egorushkin, P.M. Korusenko, N.V. Melnikova, S.N. Nesov // Syn-
thetic Metals. — 2021. — Vol. 280. — P. 116866.

4. Bobenko, N.G. Low-temperature peculiarities of density of electronic
states and electron transport characteristics in the disordered 2D graphene / N.G.
Bobenko, V.E. Egorushkin, N.V. Melnikova, A.A. Belosludtseva, L.D. Barkalov,
A.N. Ponomarev // Fullerenes, Nanotubes and Carbon Nanostructures. — 2018. —
Vol. 26. —Ne 3. - P, 152-157.

5. Bobenko, N.G. Low Temperature Characteristics of Electronic Density
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Anpobanusi paboTsl

OcHOBHBIE Pe3yNbTATHl JUCCEPTAIIMOHHON pabOTHI JIOJIOKEHB] ¥ 00CYKIEHbI
Ha CIIe Iy FOIUX CeMUHapax U KoH(epeHusx: MexayHapoHas KonhepeHus « Du-
3UYecKas Me30MeXaHHKa MarepuayioB. DPuzudgecKkue MTPUHIMIBL (HOPMHPOBAHHS
MHOTOYPOBHEBOW CTPYKTYpPhl M MEXaHW3Mbl HellMHelHoro moBemenus» (Poccus,
Tomck, 2024, 2022, 2020, 2019), Poccuiickas koudepennus «I paden: Moiexyaa 1
2D-xpucramm (Poceus, Hoocubupcek, 2022, 2019), MexayHaponHas KoHpepeH-
uust «XuMHs ¥ XuMudecKas TexHoaorus B XXI Beke» (Poccms, Tomek, 2022), In-

ternational Conference «Condensed matter & low temperature physics 2022»
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CM&LTP 2022 (Ukraine, Kharkiv, 2021), International Conference «Low - dimen-
sional materials: theory, modeling, experiment» (Poccus, Jy6ua, 2021), IV interna-
tional symposium modern materials science (Poccus, Mocxksa, 2020), MexnyHa-
ponHas HayuyHast KoH(pepennus «HoBble GyHKIMOHANBHBIE MATEPUAIEl U BBICOKHE
TexHonorum» (Yepruoropus, Tusar, 2019), Beepocceuiickas Hay4dHas KOH(pEPEHLIHs
CTYJCHTOB-(DU3UKOB U MOIOABIX yuéHbix «BHKC®-25» (Poccust, CeBacTomnos,
2019), MexnynaponHasi cTyneH4eckas HayuHas koH(epertms «MHCK-2019y
(Poccus, Hoeocubupek, 2019, 2017, 2016), MexauCHUTUTHHAPHBIHA MOJIOAEKHBIN
HaY4HBI (QOpy™M ¢ MexayHapoIHEIM ydactHeM «HoBwle matepmamsny (Poccus,
Mocksa, 2018, 2017), MexznyHapoHas KoHMEPEHLHs CTYLCHTOB, acllpaHTOB U
MOJIOABIX y4eHBIX «llepcrexkTuBbI pasBuTHS (QyHAaMeHTaTbHLIX Hayk» (Poccus,
Tomck, 2017), MesxnyHapoaHas HayJHO-TeXHHYECKAs KOH(epeHIHsI CTyIEeHTOB,
aCIUpaHTOB M MONOJBIX yueHbix «Hayumas ceccuss TYCVYP-2016» (Poccus,
Towmck, 2016), 7nd international conference «Nanoparticles, nanostructured coatings
and microcontainers: technology, properties, applications» (Poccusi, ToMmck, 2016),
XVII Beepoccutickas ImKola-ceMUHap MO pobremMam GH3nKy KOH/IEHCHPOBAHHOI'O
cocrosuus Bemectsa «CIIOKC-17» (Poccus, Exarepunbypr, 2016).

Hayunas cnenuajJbHOCTL AHCCEPTALHH

AHalM3 CTPYKTYPBL U COJIEpIKAHUS [UCCePTALHOHHOM pabotel bemocyaie-
BoH A.A. «DJIEeKTPOHHbIE TPAHCHIOPTHEIE CBOMCTBA HM3KOPa3MEPHBIX YIJIEPOIHEIX
MaTepUaJioB CO CTPYKTYPHBIM OJIHIKHUM ITOPSIKOM [OKA3aJl, 4TO TI0 CBOUM LIeJIsM,
3allaiaM, COACPKaHHUIO, METOJaM MCCIENOBAHUS W HAYYHONW HOBM3HE COOTBET-
ctByer 1. 1 «Teoperudeckoe usydeHue pusnueckol IPUPOLBI U CBOHCTR Heopra-
HIUYECKUX COCJIMHEHHUH B KPUCTAIINYECKOM (MOHOKPHCTAIUIBI) COCTOSIHHH, B 3aBU-
CHMOCTH OT UX XUMHYECKOI'0 COCTaBa M TEMIIEPATyphD» | 1. 2 « TeopeTHueckoe wc-
CclieoBaHie (PU3UYECKUX CBOWCTB YHOPANOUYEHHBIX W HeYIOPAJ0YEHHBIX Heopra-
HIYECKUX CUCTEM, BKIIIOYAs CUCTEMBI IIOHMKEHHON PasMEpHOCTH» MaclopTa Clre-
IUaneHOCTH 1.3.8. MU3MKa KOHAEHCHPOBAHHOTO COCTOSHUS (pusuko-MaremaTHde-
CkHe Hayku) U TpeboBanusm 1. II 11 u 13 ITonoxkenus o TIPUCYXKAEHUN YUYEHBIX

CTeIleHe!.
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3akaouenne o0CyXKIE€HO U IPUHATO HA 3aCelaHUU IKCIIEPTHOTO HAYYHOI'O
cemunapa MOIIM CO PAH no cniennansaocTs 1.3.8. @u3uKa KOHAEHCUPOBAHHOIO
cocrosiHud. IIpHCyTCTBOBaNIO Ha 3acelaHWH BCero 26 4YenoBeK, B TOM gucie 10
AOKTOPOB HayK, 6 KaHAUAATOB HAyK. Pe3yIbTaThl TOIOCOBAHHUS: «3a» - 26, KIIPOTHUBY

- HET, «BO3JEPIKAIMCEY - HET; MPOTOKOI Ne672 ot 23.10.2024 1.

IIpeacenarens cemuHapa

3aB. naboparopueit GU3UKH MPOYHOCTH NPIIM CO PAH,
A.(.-M.H., mpodeccop ‘--”'?-""’7‘_/%.73}/613 JleB Bopucosuu
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Cexperaps cemuHapa
Ben. nay4n. cotp. maGoparopuu gmsmcn npouHocTd MOIIM CO PAH,

I.(.-M.H., mpodeccop i bapannukoBa CBeTnana AjieKkcaHIpoOBHA




