OT3bIB
Ha aBTopedepart auccepranuu benocayaueBoii AHHBI AJleKCeeBHBI
«JJIeKTPOHHbIE TPAHCIOPTHBIE CBOICTBA HU3KOPAa3MePHbBIX YIJIEPOIHBIX
MAaTEpPHAJIOB CO CTPYKTYPHBIM OJIMKHUM NOPSAKOM», IPEACTABICHHON HA
COMICKAHNE YYEHOH CTeneHn KaHMAaTa Gu3nK0-MaTeMaTHYEeCKHX HAyK 110
crenpagbHocTH 1.3.8. ®H3uUKa KOHJEHCHPOBAHHOIO COCTOSTHHS

ABTOpedepar KpaTKO HM3JaraeT COAEP)KaHHE IMUCCEPTALUH, MOCBSIICHHOMN
MCCIICAOBAHUIO BJIMSHHUS CTPYKTYPHBIX W3MEHEHHMM Ppa3sIH4HON MPHPOXBI Ha
AJIEKTPOHHBIE TPAHCIOPTHBIE CBOMCTBA TaKWX YIVIEPOAHBIX HAHOCTPYKTYP Kak
O/IHOCJIOWHOTO, JBYXCIOWHOro u TypbocTparHOoro rpadeHa, yriaepoaHBIX
HaHOTPYOOK. YuuThIBasi OOIIMPHBIE MCCISHOBAHMUS YIJIEPOIHBIX MATEPHAJIOB VIS
MHEKPOIJIEKTPOHUKH W CHCTEM HAKOIUICHHS SHEPIUH, IOHUMAHUE UX JJIEKTPOHHBIX
U TENJIOBBIX CBOWCTB wmMeeT Oonpinoe 3HaueHuwe. IlpuueM mnomydaemble
XapaKTEePUCTUKH CYINECTBEHHO OMNMPEACNISIOTCS SJCKTPOHHBIMM M TEIUIOBBIMHU
CBOMCTBaMH B ITHX CHCTeMax. B CHIy HyJeBOHW IUIOTHOCTHM COCTOSHHM B TOYKE
Jlupaka B ugeanbHOM rpadeHe, IMEHHO CTPYKTYPHbBIE HEOTHOPOIHOCTH U Ae(EeKTHI
UIPAIOT OIPEAC/IONIYIO POJIb B JJIEKTPOHHOM TPAHCIOPTE B 3TOM CHCTEME.
AKTYaJIbHOCTH IPEICTABIICHHOI0 HCCISIOBAHUSA 00YCIIOBIIEHA HEOOX0UMOCTHIO
Pa3BUTHS TEOPHH, OMHUCHIBAIOIIEH BIMAHHE CTPYKTYPHl HAa CBOMCTBA YIJICPOIHBIX
HaHOMarepuanoB. HecMOTps Ha 3HAYUTENBbHBIEH O00BEM SKCIEPUMEHTAIBHBIX
TAHHBIX ¥ TIEPBONPHHILMIIHEIX PACUETOB O BIMAHHMU AS(PEKTOB, IPUMECEH W yria
IIOBOPOTa CJIOEB HA MPOBOAMMOCTH M TEILIONEPEHOC, JUTEPATYPHbIE JaHHBIE
pasposuensl. [lannas pabota peinaer npobieMy €IMHOTO MOAXO0Ja IS aHau3a
BIIUAHUS CTPYKTYPHl Ha JJIEKTPOHHEIE CBOMCTBA HH3KOPAa3MEPHEIX YTJIEPOIHBIX
MaTEepHaJIOB C MOMOINBIO Teopun OmmkHero nopsaka Kpusornasa—Kamaenscona u
METO/Ia TeMIEpaTypHbIx dyHKiwui I puHa.

Jucceprauus UMEET JIOTHYHYI0 H LEJOCTHYH CTPYKTYPY, BKIIO9ACT
BBEJICHUE, YETHIPE TJIaBBl, 3aKIIOUCHHE MW CIHCOK JIUTEPaTyphl. Pe3ynbrarsi,
MpeACTaB/IEHHBIE B TJIaBaX, B3aUMOCBA3aHBI M IOCTEAOBATEILHO PAa3BHUBAIOT
OCHOBHYIO HJICI0 UCCIIEIOBAHMA HA OCHOBE IPEUIONKCHHBIX METOJOB. PACUETHHIE
rapaMmeTphl, MOJYyUYEeHHbIE BO BTOPOM TIJIaBe, HCIONB3YIOTCS IMPU aHAIU3E
JJICKTPOHHBIX M TEIJIOBBIX CBOWCTB B TPETbEM M YETBEPTOM IJiaBax, YTO
CBHAETEILCTBYET O LIEIOCTHOCTH IIOAX0a.

J[oCTOBEPHOCTH U 000CHOBAHHOCTD TIOJTYYEHHBIX BBIBOJIOB
IIOATBEPIKJAIOTCS MCITOJIB30BAHMEM XOPOIIO pa3pabOTaHHOW I JPYTHX CHCTEM
Teopuu OmmikHero nopsaka Kpusornaza—KaiHenbcoHa # METOa TEMIIEPATyPHBIX
dyHkumii ['ppHa B KOHTEKCTE HHM3KOPAa3MEPHBIX VITIEPOOHBIX MAaTEPHUAJIOB.
IIpemioxkeHHass MOIENTb OOBICHAET PSA OSKCIEPUMEHTAIBHO HAOIIOJaeMbIX
SBIICHUH, TAKUX KaK MEPEXO0J OT METAUIMYECKOTO K MOJYIPOBOIHUKOBOMY THUILY
OPOBOAMMOCTH TPX  YBEJIWYEHHHM KOHLEHTpaummM JedeKToB, a  TaKkke
TEMIIEPATYPHYIO 3aBUCHMOCTbH TEILIONPOBOAHOCTH B TYpPOOCTPaTHOM rpadeHe.

Hayunasi HoBu3HA DPalOOTHI 3aKIFOYae€TCSs B TOM, YTO BIIEPBBIE TEOPHUS
ommkHero  mopsnka — KpuBornmaza—KammenbcoHa — Opla  NpUMEHEHAa K
HHU3KOPA3MEPHBIM YIVIEPOJHEIM MaTepuajaM, dTo HO3B(FMTUW%%
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ormucarh (GOPMHPOBAHUE OJFHKHETO TOPSKA W €r0 BIMSHUAE Ha BIIEKTPOHHBIE
TPAHCIIOPTHBIE CBOHCTBA OJHOCIOWHOr0, MABYXCIOHMHONO H TYPOOCTPATHOTO
rpadeHa, a TakKe MHOTOCTEHHBIX YIJIEPOAHBIX HaHOTPYOOoK. OmnpeneneHsl
KOHIICHTPALMOHHLIE TIpaHullbl 00pasoBaHus oOmacteil OMMXKHETO MOpsaKa U
BBISIBJICHBI 3aBHCHMOCTH 3JICKTPOHHBIX TPAHCIIOPTHBIX CBOMCTB OT KOHLEHTPALUU
1 KOH(UTrypaLMy IPUMECHBIX aTOMOB, a TAK)KE B3aMMHOM OPHEHTAIHH rPpadeHOBBIX
CJIOEB. _

Teopernueckasi 3HAUUMOCTH PAOOTH 3AKIOYACTCS B PUMEHEHUH TEOPUU
Oommkaero mopsaka Kpusornaza—KamHenscoHa K aHANM3Y JJIEKTPOHHBIX H
TEIIOBBIX CBOMCTB HH3KOPAa3MEPHBIX YIJIEPOAHBIX MATEPHAJIOB, MPHUEM aBTOPOM
OBUTH TIONMYYEHBl AQHAIMTAYECKHUE BBIPAKEHWS, YTO HECMOTPS Ha Pa3BUTHE
YUCJIEHHBIX METOJIOB OCTACTCSI OUE€Hb BYKHBIM JUTsl IOHUMAaHUs PyHIaMEHTaIbHBIX
3aKOHOMEPHOCTEH BIMAHAA Oe(EKTOB HA  MPOBOAMMOCTH  YIJIEPOAHBIX
HAHOMAaTEPHAJIOB, U TIPEACTABIICHHBIC 31€Ch PE3YJIHTAThl UTPAIOT BEAYILYIO POJIb B
3TOM HampaBlieHuH. [loNydeHHbIe pe3ybTaThl HAIPSIMYK HECYT HH(OPMALMIO O
KOHIIEHTPAUMOHHBIX M TEMIIEPaTyPHBIX 3aBUCUMOCTSX CBOMCTB MAaTEPHUAJIOB,
PENEBAHTHBIX [UI WX MNPAKTHYECKOro MPHMEHEHHSI B HAHOAIEKTPOHHKE,
CCHCODHBIX CHCTEMax M TEIUIONPOBOMIMMX Marepuanax. Irta pabora
YCTaHABIIMBAET KOJIMICCTBEHHBIE KDUTCPHH JJIs TPOTHO3UPOBAHMS TPAHCIIOPTHBIX
CBOJMCTB MaTe€PHAJIOB B 3aBUCUMOCTH OT KOHIICHTPAILIMU U KOH(DHUTYpaly OJIFKHETO
TOPSIKA.

OcHOBHBIE  pe3yNbTATHl  JUCCEPTAlMM  NPOIUIM  anpobaumuio  Ha
MEXIYHAPOJHBIX M BCEPOCCUHCKHX KOHMEPEHLMSIX, OMyOIUKOBAHBI B HAYyUHBIX
* JKYpHAJIaxX, BKIOYas u3jaHus, Bxoaaame B nepeueds BAK u ony6mukosansr B 14
IeYaTHbIX paboTax, U3 KOTOPHIX 2 CTaTh OIyOJIHKOBAHBI B XKYPHAJIAX U3 [EPEUHS
BAK, 12 crareii B xypHanax, MHAKCHPYeMBIX B 6a3ax qaHHBIX Web of Science u
Scopus.

Ha ocHose aBropedepara BOZHHKaeT Psii YTOUHSIFOIIUX M JHCKYCCHOHHBIX
BOIIPOCOB:

1) IIpu paccMoTpenuu TypOOCTpaTHOTO rpadeHa paccMaTpuBaeTCs aacopous
aTOMOB BOAOpOAa u (propa. BOo3MOKHO 1M NPUMEHEHHE HCIIOIH3yEMOro
METOAa K “gucToMy”’ TypOocTarupoBaHHOMY rpadeny - 6€3 copOMpOBaHHBIX
aroMoB? Eciu fa, kak 3TO YUHTHIBAETCS B MOJAENAX C aACOPOMPOBAHHBIMU
aroMamu? Eciu HeT, Kak 3TO BIUAET HA BATUAHOCTh MOJICIIH?

2) Pemas 3amauy  mpeAcKasaHWs — CBOWCTB — MarepHalioB,  BO3MOXKHO
OKCIIEPUMEHTAIbHO JOCTHYb YPOBHA KOHTPOJIA HaA CTPYKTYPHBIM
OecnopsaaKoM, HeOOXOAMMOTO IS Oy YSHHS IPEICKA3aHHbBIX CBOACTB?

3) Bepro 5mm A noHuMar, 49TO OGOJNBINMHCTBO MOJAYYEHHBIX PE3YJIBTATOB
IPUMEHUMBl K HH3KOTEMIlepaTypHbiM cBoMcTBam? Ecmm ma, TO 9rO
HEO0X0AUMO [UIA TIPEACKA3aHUs CBOMCTB IIPU KOMHATHOM TeMieparype?

4) Beipaxkenne (1) mnpeamonaraeT MPHCYTCTBHE JABYX COPTOB aTOMOB.
Bo3mMokHO 1M B pamMkKax MAaHHOIO TOJAXOJa IPEACKa3hiBaTh CBOMCTBA
CTPYKTYP, COCTOAIMX U3 3X 1 00JIe€ COPTOB aTOMOB?



3ameuyaHusi B OCHOBHOM KacaroTcsi opopmienus apropedepara:

1) Ilpu BBemeHWH CHMBOJIOB, MCIOJB3YEMBIX B BBIp@XKEeHHAX ((opmyJsiax)
aBTopedepara, ecTb HEKOTOpbiE HenoueTsl. Hampumep, B BbIpaxkeHuu (2)
UCTIONB3YETCS Tjpp, KOTOPAs BBOAMTCA TOJIBKO MOCHE BhipaxeHus (8), He
BBeIEHA VU, U T.14. C B Tabnuue 1, BeposaTHO, 10J5KHA OBITH CTPOYHOM.

2) Cypas mo Bcemy, Ha ocsix pucyHkoB 8, 9 m 10 cumBon “%” ykasaH ommb04HO
(MCXOJIS U3 TOTO, YTO B TEKCTE Peub UAET, Harmpumep, o 5 - 12%, a Ha pucynke
¢ (%) mpuBoaurcs B auanazone 0,05 - 0,15).

3) Hus mopenu N-MYHT koHIeHTpaIus KUCIOPOAa MEHAIACh B AUAITa30HE 5 -
13%, B TO BpeMs Kak Ha Puc. 8 pe3ynbTaTsl MOIETHPOBAHUS IPUBEIESHBI LTS
murarrasona 4 - 7% (c yuerom kommenTapus (2)). C gem 310 cBs3aHO?

4) B Tekcre yka3aHO “‘IpM KOHUEHTpauuu kuciopona or 5 mo 12%
MIPOBOAMMOCTH OCTAETCs MOCTOSHHON ~, B TO K€ BPEMs COIVIACHO puc. 9 OHa
CKOpee MOCTOsIHHA B auamna3one ot 7 10 12% (¢ yuerom koMMeHTapus 2).

OTMeueHHBIE 3aMEUAHHS HE CHIDKAIOT BBICOKOW OLEHKH BBIMIOTHEHHON
paboTHI.

Jucceprarmonnas  pabora A.A. DBemocnynueBodt  «ONEKTPOHHBIE
TPAHCIOPTHHIE CBOKWCTBA HHU3KOPA3MEPHBIX YTJEPOJHBIX MAaTEpHAIOB  CO
CTPYKTYPHBIM OJIFDKHUM MOPSIKOM» COOTBETCTBYET TPEOOBAHMAM IOCTAHOBJICHUS
[IpaButensctBa PO Ne842 ot 24.09.2013 «O nopsiake NPUCYKOCHUS YUEHBIX
CTETIeHeD, MPEeABIBISIEMbIM K JMCCepTANMIM HA COMCKaHHE YUYEHOH CTeIeHHU
_ KaH[#u/aTa HayK, a € aBTOP 3aCily KMBaeT NPUCBOCHNUS YUCHOM CTENIEHN KaHAnuAaTa
(busuko-MaTeMaTHyeckux ~ Hayk 1o  cmeuuanbHoct  1.3.8. Dusmka
KOHJEHCHUPOBAHHOT'O COCTOSTHHUS.

Jlaio coenacue ma BKIOHEHUE CBOUX NEPCOHANBHBIX OAHHBIX 6 OOKYMEHM®bL,
cesI3aHHble ¢ pabomoti OUCCepmayuOHHO20 COBEmMa, 1 Ux OanvHeluLyo oopabomxky.
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