OT3bIB OPULHHNAJILHOI'O OIHIOHEHTA

Ha muccepraruio KnammuuHa Anexcadpa ['enranpeBuua «OcobernvocTH 00pazoBanys HOBBIX
KBa3WJIBYMEPHEIX HAHOCTPYKTYP ¥ UX (H3WUECcKue CBOHCTBa», IPeACTaB/IeHHYIO Ha COUCKARHE
VHEHOH CTENEHM KaHAugarta (QH3MKO-MaTeMaTH4ecKHX HayK o cuenmamsHocTH 01.04.07 —

(I)HSHK& KOHACHCHPOBAHHOI'O COCTOAHHA

OIEEM H3 IPUOPHTETHBIX HATIPABICHHH COBPEMEHHOM HAyKH SBJDIETCA MCCIEIOBAHHE
CBOHCTR HAHOCTPYKTYP — 00BEKTOR HMEIOIHX HAHOMETPOBBII pasmep XOTa OB B OJJHOM M3 TPEX
usMeperuii. MHorue HaHOCTPYKTYDBI, 6JaroJapd CBOMM YHHKAILHEIM CBOHCTBAM YIKE IIEHPOKO
BOCTpeOOBAHEI B COBpEMEHHOM Texnuke. Tak, HalpuMep, YIIepoAHBIE HAHOTPYOKH u
HAHOBOJIOKHA HCTIONB3YIOTCS B KOMIIO3MTHBIX MaTepHaNaxX Ul TIOBBIIEHHMs NHPOYHOCTHAIX
XApaKTEPUCTHK, ABYMEPHBIC H KBa3lH/BYMCPHEIE INIEHKH aTOMApHOM TOMUIMHSL (TaXue Kak
rpadeH) pacCMaTpHBAIOTCA KaK OCHOBA /I HOBOH, ABYMEPHOH 3JIEKTPOHMKH, a HAHOKIACTEPLE
MHOFUX METAIUIOB NPOABITIOT YHUKAIBHEIE KATAINTHYECKIE CEOMCTRA U IIMPOKO NPHMEHTIOTCS
JULs1 CHHTE3a HOBEIX MAaTepHANOB,

TeopeTnueckue HCCNeA0BaHNS PA3AUYHLIX CBOHCTB HAHOCTPYKTYP, TAKUX KAK 3MCKTPOHHAS
CTPYKTYpa, YIIPYTHE H MEXaHHYCCKHE XAPAKTCPHCTHKH, TEPMOIMHAMHUYESCKAS YCTOHUHMBOCTE,
XpMuYecKas cTabHABHOCTD B Ap. TO3BOIAIOT IPOBOAUTH OLUEHKH IOTCHIMATBHEEX ofnacTell ux
npuMeHeHHs. CTPeMHETEIBHOE PA3BUTIIE METOJIOB KOMILIOTEPHOTO MOLCIHPOBAHHS MTO3BOIIMIOT
MIPOBOMMTS HCCIEXOBAHMS pPasHOOGpasHBIX HAHOCTPYKTYP, HMEIOIHMX HOCTATOWHO Gonbmue
pasmepsl. CHenxyeT OTMeTHTD, YTO PEe3YJbTATHL MOACTUPOBAHHS OORMHO HAXOJATCS B XOPOIIEM
COINACHM € IKCTIEPHMEHTAIBHEIMY AAHHEIMH.

Huccepranuonsas pabora A.l'. Ksamauua NMOCBAIMIEHA TEOPETHYECKOMY HCCIEHOBAHUID C
TOMOINBIO KBAHTOBBIX pacdeTOB (PHU3HYCCKMX M XHMHYECKHX CBOHMCTBR CBEPXTOHKUX TUICHOK
ATOMAPHOK TONMMHLE PA3IMIHOTO COCTaBa, a Takke YIAEepOAHBIX HaHoxonycor. Ileanio
HCCIeN0BaHMi ObLI0 MPHMEHEHES NEPBONPHHIMIHALIX METONOB pacdeTa JIfist U3YUEHHUS YIPYTHX
W 3NEKTPOHHEIX CBOMCTB KBasHABYMEPHBIX  CIIOEB pAasiHYHOIO COCTaBa, HMX (DA3OBHIX
TOpEBpAIHeHNI B 3aBHCUMOCTH OT HHCIE CJOEB, HABICHHS H XHMNYECKOU amcopOImM aToMoB.
AKTYAJIILHOCTh HMCCIEA0BAHNA ONpENENsercs, B HEPBYK) OUepedb, BLICOKOH HAACKHOCTHIO
COBPEMEHHBIX NEPBONMPUHIMIHRIX METOJOB PACcHETd, A TAKIKE NEPCIICKTHRHOCTHIO IIPHMEHEHH
HCCNEAYEMbIX HAHOCTPYKTYP B ONTOINEKTPOHUKE H Ap. HayaHas HOBH3HA COCTOHT B TOM, YTO
ABTOPOM BIEPBBIE H3ydeH 3DQEKT XMMHYECKM HHAYNHPOBAHHOTO (a3OBOFO IpEBpallleHE
MHOTOCIOHHOTO TpadeHa B aMazHyI0 MAEHKY, IPONECC PACCIANBAHAS BEYTIEPOIHBIX IUICHOK B

KBA3HIOBYMEpPHEIE CINOM, a Takxke Gaexcosnekrpuueckuii  spdexT B yIISPOOHBIX



HaHOCTPYKTypax. CUHTaro, 470 TeMa HHCCePTALMH HMEeT KaK HAYIHBHI, TaK W NPAKTHYESCKUH
MHTEpeC, OHA COOTBETCTBYET OCHOBHBIM HANPABACHHAM (YHIAMEHTANBLHBIX HCCIEAOBaHMI TI0
TIPHOPHTETHHIM HaOpaBiEHMIM HAYKH, TEXHOIIOTHHA U TEXHHUKH,

Huccepranuonsas paboTa COCTOMT H3 BBEJICHMS, IISCTH [UaB, 3aKIIOYEHHS H CITHCKA
nuteparypsi u3 148 maumenosanuil. Juccepranus conepsxat 132 CTpaHMIEI MAIAHOIHCHOTO
TeKCTa ¥ 53 pucyHKa.

Bo Beeaennn copMyaHPOBaHb] 3a1aH JUCCEPTANHOHHOM paboTE, OKA3aHA AKTYaIBHOCTD
W HaydHas HOBM3IHA MPOBEICHHBIX WCCIENOBaHW#, NPUBEACHBI TIOJNOKEHUS, BRIHOCHMBIE Ha
3AIUTY.

B mnepsoii rnaBe NpUBEACHB! OCHOBHBIC JaHHBIE O HauOONCE HM3YYAEMBIX JBYMEPHBIX
MATepHaiax PasIfuHOr0 COCTaBa. Takke ONHCAHBI CIPYKTYpa M KIACCH(DHKANMA H3IBECTHRIX
JBYMEPHBIX MATEPHANIOB, MX IJIEKTPOHHBIE H MEXaHHIeCKHe CBOWCTBA H  CIIOCOOBI HX
3KCIICPHMEHTAIBHOTO NONYICHHs. BT0pas 9acTh nepsoii riaBLl IOCBANICHa OIHCAHUK) TEOPHH
(hyHKUHAOHARA 3IEKTPOHHOH HIIOTHOCTH, KOTOPBI ARISETCS OCHOBHEIM METOJIOM HCCIEN0BaHUS
B flankoi pabore.

Bo Bropoeii rmaBe AHCCEPTAHTOM H3ydeH 3(MEKT XHUMUHYECKU HHIYITHPOBAHHOTO (PasOBOTO
mepexofa, KOTODBHi 3aKIIO49acTCs B (Da3sOBOM IIPEBpalICHMH MHOTOCHONWHOre rpadeda B
CBEPXTOHKYIO $p° -THODH/IM30BAHHYIO YIVIEPOJHYIO IUIEHKY TONBKO JHIIG MOJ HEHCTBHEM
ancopOHpPOBAHHEIX 4XATOMOB HA IIOBEPXHOCTH IUICHKH. BoONbIIOe BHHMAHME aBTOP YIEIHI
CTaOMIBHOCTY YITEPOJHBIX IUIEHOK H CIOCO0aM HX OKCIECPMMEHTANRHOTO HOMyueHus. 3
NPEATIONONEHNAA, YTO AIMA3HBIC MICHKY MOFYT OBITh IOJYUYEHH NYTEM COSIUHEHHSE CIIOEB
MHOrocnoliHoro rpadena, Opna 1nocTpoeHa (azoBasi AUarpaMMa  COCYIIECTBOBAHKS
MHOTOCTOHHOrO TpafieHa ¥ aaMa3Hb TUICHOK, 3aBUCAUIAA OT TONIIMHBE NHSHOK M OKA3AHO,
4yTQ [aBfAcHUE (AIO0BOIO MHEPEX0JA 3HAUHTENLHO YMEHBIHACTCS MOCPEICTBOM XUMMYECKH
HHOyREpoBanHoro ¢asororo nepexopma. Kpome Toro, aucceprantom GRLIO IIOKA3aHO, 4TO
pasnHYHAs YIIAKOBKA CNOEB B MHOTOCIOHHOM rpaeHe IpHBeneT X oOpa3OBaHHUIO INICHOK HE
TOJMBKO CO CTPYKTYpoil KyOWdecKoTo anmMaza, HO H CO CTPYKTYPOH reKcaroHaIpHOTO amMasa
(moHcaeimuTa).

B Tperbell IaBe onucan poLece SKCIEPUMEHTANBHOTO HOJIYUYEHIS ATMA3HEIK KIACTEPOB M3
aMop(HOTO yriepoja NoJ JeHcTBHeM 3eKTPOHHOTO IIyuka HOCPEACTBOM 3pderTa XBMHYSCKH
HugyIEpoBaHHOTO (azororo mepexofa. Ilokazano, uTo axrrBanuoHHsli Oapsep Iepexosa
rpadHTOBOTO KJiAcTepa B anMasHelil kiacTep HaOMOaeTcs TONBKO I KIaCTEPOB MEHBINE
14 uM, B TO BpeMsa Kak dacTHLsl Oonsniero pasMepa HE MOTYT OHITh HOMYYEHBI nyTeMm

XuMHYECKOM (YHKIHOHAIM3AHY aMOPHEIX YIJIEPOAHBIX MATEPHAIOB.



B 4eTBepTo# INaBe HCCICAOBAHE DIEKTPOHHELIE, MEXaHHUECKUE ¥ YIPYTHE XapaKTePHCTHKY
CBEPXTOHKAX YIJHEPONHBIX TIICHOK Kak CO CTPYKTYPOH alMa3a, Tak H CO CTPYKTypoi
JaoHcAennuTa. JuccepranToM OBLIO ITOKa3aHO, HUTO INIEHKH €O CIPYKTYpoi moHcheinuta 6yayr
obnagate HauOONLIIMMH MEXAHHMECKUMH NOKA3aTeAAMH II0 CPaBHEHHIO C alMAasHBIMH
IIEHKAMM, a TAKOKE H B CPABHEHHH CO BCEMH H3BECTHBIMH MAaTepHANIAMH, KPOME KPHCTALIA
TMOHCHEHIUTA ¥ TpadeHa.

Ilsirass rhaBa JuccepTayMd  HOCBAIMIEHa onHcanwio ofmero sddexTta pacluenieHus
IBYMCPHBIX MATEPHAIOB pPAa3lgHOr0 COCTaBa, OOMANAIOIAX pasiMu#Ol KPHCTAIUIHYECKOH
CTPYKTypoH. ABTOPOM pacCMAaTpPHBAIOTCA COSAMHEHHs ¢ anMasHol cTpykrypoit (C, Si), co
cTpykTypoll nmHkopod obmanku (BN, BP, SiC) u xamenwuoit comm (NaCl). Iokasano, uTto
aexr rpauTH3AIHE B CBEPXTOHKHMX IUICHKAX ONHCAHHBIX COCAHHEHMH HSHEPreTHYecKH
BBITOAEH, YTO NPHBOAUT K PACIIENACHHIO CTPYKTYPEl HJIEHOK Ha TpaduTonoROCHHE CHOM.
Hannpii sdpexT AeTanpHO HCCAENOBAH HA HPHUMEPE CTPYKTYPH XJIOPHIA HATpHd. V3ydeHBI
OCHOBHEIE (DH3MYECKHE CBOHCTBZ, Kak oObeMHOH a3k, Tak K CBEPXTOHKAX IUIEHOK
HaHOMETPOoBOH TONIIMHELL JleTansHO HCCIeOBAHE IPHUIKHBE PACCIOCHUS CREPXTOHKUX IINIEHOK
KyOmdeckoit asel NaCl, a 7Take HCCOeOOBAHBI BIIEKTPOHHBIE W MEXAHHYECKHE CBOLCTBa
FUTEHOK B 3aBHCHMOCTH OT WX TOJIINHEL

B mecroii raBe IUCCEPTAIHH HCCIEN0BAH (HIEKCOINEKTPHUCCKIH SDHEKT B PATHIUHBIX 5p°-
raOpHAU30BaHHEIX YT HEPOAHEIX HAHOCTPYKTYpaXx, a TAKIKE 3aBHCHMOCTD
(pIIEKCOINEKTPUYECKOTO JUIIONBHOTO MOMEHTA OT pasMepa HaHOCTPYKTYP Ha TpuMepe
YIIepoAHEIX HaHOKOHYcOB. [lonyueHHas aBTOpPOM METOAMKA TO3BONSET OHCHHTH BEIMUHHY
(hIEKCOIEKTPHICCKOTO AUIIOIBHOTO MOMEHTA JJI1 BCEX THIIOB YITIEPOIHBIX HAHOCTPYKTYD, 4TO
IO3BONAET IPENCKA3biBaTh (MIEKCOIEKTPHIECKHM THIONBHBIA MOMEHT B TrpadeHonoRoGHbIX
YIJIEPOAHEIX HAHOCTPYKTYpax.

Crnenyer 0OTMETHTL HEKOTOpPEIE 3aMEUaHUs TI0 TEKCTY JUCCEPTANKH:

1. B ciaydae MHOrOCHOHHEIX KBa3EIBYMEPHBIX HAHOCTPYKTYP HPHCYTCTBYET Ban-mep-
BaassCoBLili BKNaJ B MEXaTOMHOe B3auMoJelicteae. B muccepTaliy BO3MONKHOE
BIAMSHHAC 3TOI0 BKAATA Ha OJIYUCHHBIC Pe3yIIbTATHE He 06CYKAACTCA.

2. Ha puc. 2-6 mpeacraslicHa 3aBHCHMOCTb ITOJHOR 3JICKTPOHHOU 3HEPTrUH OT 0OBeMa
Suetiky MHOTOCTIORHBIX IUICHOK anMasa U rpadena. B obcyxaeHnr B B IOZNHCH K
PUCYHKY BBIUHMCIICHHAS JHEPrus HashBACTCA «YNPYro#l sHeprmeii», UTo 3arpymHser
FTOHUMAHHE PUCYHKA.

3. B puccepranuyl He NpPHBEHEHBI NIapaMeTphl NEPBONPUHLHIHBIX PAaCUeTOB M SUEeK
MOJEIHPYEMEIX HAHOCTPYKTYP.

4, Vmeercs paz OHEYaTOK B TEKCTE.



JlanHble 3aMeuaHWs He yMandioT oOmel, 6e3ycioBHO, IONOXKHTEIBHON OLIEHKH
auccepraunonnoi pabotel Ksammuna A.I'. Matepuanel auccepraniy NpecTaBIsIHCh B psijie
JOKJIAIOB HAa MEXAYHapOAHBIX KOH(epeHUusx, omyOnukoBaHbl B 11 CTaTbax B BeLyIIMX
DOCCHHCKHX M MEXKIYHapOAHBIX >XypHanaX. Jluccepraius sBIsSeTCS 3aBepIICHHOW HaydHOMN

KB (PUKALMOHHON paboTOM.

ABTope(bepaT TMOJHO H NPaBHIBHO OTPAXKa€T OCHOBHBIC PE3YIBTAThl H BBIBOJBI pa60T]>I 158

COOTBETCTBYET TCKCTY JHCCEPTAIIHH.

Cuuraro, auccepranuonnas pabora A. I'. Kpamuuna ynoeineTBopser TpeGOBaHHAM
ITocranosnenus llpasurensctBa P® ot 24 centabps 2013 r. N842, npeuwsaBnseMbM K
IUccepTalusM Ha COMCKAHUE Y4EHOH CTEeNeHH KaHaujaaTa (U3HKO-MaTeMaTHYEeCKHX HayK, a ee
aBTop, Ksamuun AnexcaHnp ['eHHagpeBHY, 3aciy)KUBAeT NPUCYNICHHS YIEHOM CTENeHH
KaHaunara QU3NKO-MareMaTHYecKuX Hayk 1o cneumansHoctd 01.04.07 — ¢usuka

KOHJACHCHPOBAHHOTO COCTOSAHUA.
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