OT3bIB
OULHAILHOTO OMIOHEHTA Ha IUCCEPTALMOHHYO padory
bopsnyn Haransu Hropesust «k KOMITBIOTEPHOE MOJIEJINPOBAHUE
CTPYKTYPLI MHOT'OKOMITOHEHTHBIX ®YHKIIMOHAJIbHBIX
MATEPUAJIOB HA OCHOBE I10JI1- U OJINT'OAJIKUJITUODEHOBY,
IIPEICTABICHHYIO HA COMCKAHUE YUYEHOH CTEIIEHH KaHIuaaTa
(pu3HKO-MaTeMaTHYECKUX HAYK [0 CHCLHATBHOCTH
1.4.77. BBICOKOMOJIEKYJISIpHEIE COETHHEHHUS

Hucceprams H.W. Bopsayn mnocBsiena wccienoBaHUIO MOPQOJIOTHH H
OTACIBHBIX XapaKTCPUCTUK CMECeH COMNPSKEHHBIX aTKHIITHOMECHOB C YIIIepOJHBIMH
HAaHOYACTHUAMH METOJAMU KOMIIBIOTEPHOTO MOJIETUPOBAHUA. JTH pPE3y/IbTaThl
BAXHBI ISl IPOTHO3MPOBAHHA CBOHCTB MAaTEpPUAIOB HAa UX OCHOBE, HAIPUMEp, MU
pa3paboTKu YCTPOHCTB OpPraHHYeCKOH JMEKTPOHHKH M TEIIOBbIX aKKyMYJISITOPOB
HOBOTO  IIOKOJICHHA. Pa3sBUTHE HOBBIX METONOB TI'CHEpAUH, COXPAHCHHS U
npeoOpa3soBaHus SHEPTUH ABJIACTCS OJHON U3 AKTYalbHBIX U IIPUOPUTETHBIX 3a/a4 B
COBPEMCHHOM MHpPE, M HayKa O IMOJMMEPAX HIPAeT CYHICCTBEHHYIO POJIb B 3THX
3a/1auax.

YCTpOMCTBA ~ OPraHUYECKOH  JJIEKTPOHHKH HA  OCHOBE NOJINMEPHBIX
MaTepHAJIOB, TAKUE KaK COJIHEYHBIC 0ATAPEH M OPraHUYECKHE TPAH3UCTOPbI, BBITOJHO
OTJIMHAIOTCS  OT TPAJAMLUMOHHBIX HEOPraHMYECKHUX aHAJIOrOB CBOEH T'MOKOCTBIO,
JICTKOCTBIO M MEHBIICH XPYNKOCTBIO. DTO OTKPBHIBACT IIMPOKHUE MEPCIICKTHBBI HX
[IPAKTHYCCKOr0 NPUMEHEHMA. TeIIoBble aKKyMyJATOPHI Ha OCHOBE MOJIMMEp-
COZiepKaIIHMX  (a30MePEXO/IHBIX MATEPUAIOB MO3BOAIOT SMGEKTHBHO YIPaBIsITh
HaKOIIIEHHEM W  1peoOpa3’0oBaHHEM TEIUIOBOH sHepruu. Ocobblii UHTEpEC
IMPCACTABIAOT MAaT€pPHAIbl Ha OCHOBE COIPSDKEHHBIX COEIMHEHMH W CMECH Ha HX
OCHOBE C YTJICPOAHBIMU HaHOYACTHIAMHU. K TakUM COCTMHEHHSAM OTHOCSTCS, B TOM
UHCTIC, TOJH- M OJUIOANKHITHOQEHBI, OCOOEHHOCTH XHMHYECKOM CTPYKTYpBI
KOTOPBIX 00€CIEUMBAIOT HX IEKTPO- U TEMIONPOBOISIIIHE CBONCTRA.

Hucceprauns cOCTOMT W3 BBE[EHHMs, YETHIPEX [IJ1aB, BBIBOJOB M CITHCKA
UMTHPYEMOH  JIUTEPATYpbl.  Beedenue — COAEPKUT  ONMCAHME  AKTYAIbHOCTH
MCCJICIOBAHHBIX B IMCCEPTALMOHHOM paboTe npobdiaeM, GopMyIHpOBKY LIENH 1 3a1a4
paboThl, a TaKkke ee HAayYHOW HOBHM3HBI H TPAKTHYECKOM 3HAauMMocTH. Bee
U3JIOKCHHE JOCTATOYHO JIAKOHUYHOE, HO, B TOXKE BPEMS, H3JI0KEHHE OYCHb YETKOE U
OTpaKaeT BCe HEOOXOAMMbIE aCIEeKThl MOCTAHOBKU 3a/aun. [7asa I TpaguHOHHO
NPENCTAaBIAET CO0OH 0030p HaydHOM JIMTEpAaTypsl MO TeMe JHCCepTaLii.
[IpencraBneno CoBpeMeHHOE COCTOSHHE HCCIICAOBaHM B OOIACTH pa3paboTKHu
YCTPOUCTB OPraHMYeCKOH SJICKTPOHHUKH H TEIUIOBBIX aKKyMYJIATOPOB Ha OCHOBE
(ha3omepexoHEIX MAaTepUalioB, a TaKKe COBPEMEHHbBIE MOIXOAB K U3YYCHHIO
CBOHCTB MOJMMEPHBIX CHCTEM METOAAMH KOMITLIOTEPHOTO MOJEMPOBAHHS. B esom



0030p CONEPKHUT BCE HEOOXOAMMBIE CBEEHHS IS NOTPY)KEHHUS B TEMATHKY pabOThI
H JIaTIbHEHIIIEr0 aHaIn3a HOTy4YeHHBIX B HEll pe3ybTaTos.

B [hase 2 npencTaBieHbl pe3ymbTaThl  HCCIIENOBAHMSA Mopdooruu
0stHro(penuneH-TuoheHoB) Ha MOBEPXHOCTH rpadena. Takue COeTMHEHNS CIIOCOOHDI
K CaMOOpTaHM3alli¥ Ha MOIUIOKKaX ¢ 0Opa3soBaHHEM «MOJICKYJSPHBIX IIPOBOJOBY,
KOTOPBIC MOTYT CJIy’KMTb OCHOBOW JUIS CO3JaHUSA TOHKOIUICHOYHBIX OPraHMYECKHX
TPaH3UCTOPOB  HOBOTO  IOKONEHMS. B rmaBe mnpexacraBieHbl  pesyabTaThl
MCCIICIOBAHUS BIMAHHMA apPXUTCKTYPbI OJIMTOMEPOB M HX MOJIEKYJSAPHONH Macchl Ha
CTPYKTYPY (GOPMHPYIOIIUXCS arperaToB, a TAKXKe 3aBHCHMOCTH OT TEMIIEPATYPHI H
BbIOOpa nomnokku. IlokasaHo, 4TO CTPYKTypHOE ymOpszoYeHHe OJIMTOMEPOB Ha
TOJUTOKKE BO3MOXKHO B IIMPOKOM TEMIIEPATYPHOM [IHala3oHe W 00YCIOBICHO T-Ti-
CTOKHHIOM MEXIy KOHIEBBIMH THO()EHOBBIMH KOJIBIAMH, B3aHMOJICHCTBHEM MEXTy
JIMHCHHBIMU ~ aJIKWIBHBIMM  IDYNIIAMHM ~ COCCAHMX MOJIEKYJ H  I[EPHOMHYECKOLl
CTPYKTYpO# rpadeHa.

[7ia6a 3 moceslIeHa HCCICA0BaHMI0 MOPMOJIOTHH CMECeil Ha OCHOBE nou(3-
FEKCUITHOQEHA) W Pa3sINYHBIX MOJACIBHBIX ac(adbTeHOB. Takue CHCTEMbI B
NCPCHEKTUBE MOTYT OBITH HCIONB30BAHBI JUIS CO3JAHMs COJNHEYHBIX Gartapeil ¢
00BEMHBIM I'eTEPONEPEXOIOM. B riaBe nsydeHa B3aMMOCBS3b MEKLY XUMHUECKOR
CTPYKTYPOH KOHLEBBIX IPymIl achaibTeHOB U 0OPa30BaHMEM arperaToB B CMECAX C
nommepoMm. Ilokasano, 4T0 pacnpejielieHne MONMMEpa W YaCTHI ac(aIbTCHOB B
CMECAX ONpENeINseTCss OanaHcoM MEXAy B3aHMOJECHCTBHAMH apOMATHYCCKHX U
anudarudeckux dparmentos. [Ipu 3tom n06aBKa acaibTeHOB MOXET BAHATH HA
B3aUMHOC DAaCIOJIOKEHHUE IOJMMEPHBIX LENel, a caMu ac(aabTeHbl CHOCOOHBI K
(hOPMHUPOBAHMIO YACTHYHO YMOPSAOYEHHON CTPYKTYphl [PH YCIOBMM HATHUHS
KapOOKCHIIbHBIX KOHUEBBIX Tpymil. ITOTEHIMANLHO MHTEPECHBIM [pEeCTABMNSETCS
BBIBOZL O THMIOTETHYECKOH BO3MOXKHOCTH NPUMEHEHHsI KapOOKCHIICOEpKaILiX
ac(anbTCHOB B KauyeCTBE HOBBIX HEJOPOTMX AKIENTOPHBIX MATEPHAIOB  /Jis
OpraHu4YeCcKou (hOTOBOIBTAMKH.

B Iiase 4 uccnenosana ycToi4MBOCTE MaTepuanoB Ha OCHOBE MapadUHOB K
arperalvy 4YacTHLl YTJICPOJHOTO HAIOJHUTENS — acdalbTeHOB, 3a CUET J00aBKH
HOJU(3-TeKCUITHO(EHa) B KaueCTBE MOIMMEPHOrO AareHTa. OOnapyskeHo, 4To
HeOONbIINE J00ABKM IMONUANKANTHODEHA B CMECH HAa OCHOBE napapuHa ©
ac(asbTEeHOB JEHCTBUTEIBHO II03BOJIAIOT  IOBBICHTH COBMECTHMOCTD MEXTy
KOMIIOHCHTAMH  CMECH TPH COXPAaHEHMH OSKCIUTyaTAlMOHHBIX XapaKTePHUCTHK
MCCICAOBAHHBIX CHCTEM, a MMEHHO TeMIlepaTyphl (ha30BOro Iepexoia, TersIOTHI
KPUCTAJITU3aLUHU U TETUIOTIPOBOIHOCTH.

Tem He MeHee, NP BHUMATETLHOM 03HAKOMJIEHHH C JIHCCEPTALIMCH Y PeLieH3eHTa
BO3HUKJIN CJICAYIOLINE BOIIPOCHI H 3aMEYaHHA

1. B BoiBomax k I'maBe 3 roBopures o GpopmupoBaHuH B3aMMOIIPOHUKAIOIICH
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cetkn B cmecsax IIBI'T ¢ xapGokcuicomepxanmmu achansTeHamu (B
OTpPEJICSICHHOM JIMaNa30He KOHIEHTpauui). B nokasarensctso mpuBoguTes
PAA TPEXMEPHBIX KAPTHHOK PAa3MHOKEHHOH SUYCHKH MOMEIUPOBAHHUSA U
COOTBETCTBYIOIMH MNPOGHIL INIOTHOCTH. Ha B3mIAm pemeHseHra 5ToT
BBIBOZ HEOOOCHOBAaH — HA OCHOBaHHH OJHON MOP(MOIOrHH HEBO3MOKHO
FOBOPUTE O (POPMUPOBAHMH KAKOH-THOO YHOPSAIOYEHHOH CTPYKTYpbI, TEM
0osiee TOBOPUTB O e¢ MEPKOJIALMOHHBIX CBOMCTBAX. I TAKMX BBIBOJIOB
claenoBago  Obl  MPOBEPHTH  BOCIPOU3BOAMMOCTH 110  HECKOJIBKHM
HE3aBHCHMBIM ~ IIDOTOHAM, a  TAKXKE IPOBECTH  KOHEYHO-MEpHOE
MacIITabMpOBaHHE: PACCMOTPETh CHCTEMBI C YBEITHYCHHBIM pazMepom
(4TOOBI B AYElKE yMEINAINUCh HECKOJBKO TMEPHOIOB) 1 yOenuTecs B
HE3aBHCHMOCTH IIEPHOJIA, TIOpOTa MEPKOISAUMH U CTPYKTYphl OT pasmepa
AYECUKHU.

B nucceprauuu npakTHYeckn HUILE He 06CYKIAETCS BOCIPOM3BOIMMOCTD
IOJTyYCHHBIX ~ PE3YNBTAaTOB [IPU  BapPbUPOBAHMH JUIMHBI  IIOJUMEPHBIX
[CMOYEeK MM KOIMYECTBA MONEKyad mnonutuodpena. Ilpy  Tom, dTO
PacCMOTPCHHBIC MOJIMMEPHBIC LIETIOYKH 10 CBOEMY pa3Mmepy NpPEBBIILAIOT
pasMep AYCHKM MOZACIMPOBAHMA M MOTYT B3aUMOJEHCTBOBATH APYT C
APYrOM 4epe3 IMepHOJUYECKHUE TIPAHUYHBIC YCIOBHA. BO3MOXKHO, 3TOT
>(QQekT HUKaK He TOBIMSCT Ha INOMyYeHHBIE B pPaboTe pe3yabTaTthl (3a
HCKIIOYeHHeM  [laBel 3 W CACNAHHOrO  BBIIE  3aMEUYAHUS O
B3aMMONPOHHUKAIOIICH CCTKE), HO CJIEN0BAJIO Obl [POBEPUTH 3TO, WIIH MO
KpanHen Mepe 00CyInTh.

Du3MKO-XUMHUYECKAs MPUPOIa 0OPAa30BAHUs «MOJEKYIAPHBIX POBOIOBY B
[nase 1 - rpynnoBoe mepekpsITHE MONEKYISPHBIX —MH-OpOHTANIe]
MONEKYIIPHBIX ~ KOJCL. DJTO  JIOBOJILHO  CHJILHOE  B3aUMOICHCTBHE
MPOUCXOAUT NPH MPABUIIBHOW OPUEHTALIMH TTAPBI KOJIEI] JIPYT OTHOCHTENILHO
Apyra, NPHUBOIUT K BO3SHHKHOBEHHIO YETKOTO XapaKTEPHOIO PacCTOSHUS
MEXKIYy HUMH U OIJEKTPOHHOM MNPOBOAMMOCTH. HacKOIbKO H3BECTHO
PELEH3CHTY — TaKO€ B3aWMOJEHCTBUE HHMKAK HE MOXKET OBITh OMHCAHO
KJIACCHUYECKUMHU LUCHTPAIbHO-CUMMETPHYHBIMU MOTEHIMAIaMH,
MCTIONB3YIOUMHUCS B JTaHHON pabote. [lo Bcell BUAMMOCTH, HMEHHO STHM
BbI3BAHO OTMEUCHHOE B DPabOTE 3aMETHOE pacCXOkIEHHE HAOII0IAEMOro
pacCTOAHUA  MEXAY KOMbLAMH, M OKCHCPUMEHTAIBHO HM3MEPEHHBIX
3Ha4eHHH. KOCBeHHO 3TO B3aMMOXECHCTBHE MOKET OLITH YUTECHO yepes
AOMOIHATENIBHYIO  TIEPCHOPMHUPOBKY B3aUMOACHCTBHS MEKIY aTOMaMH
yrIepona, OnHAKO, OXHOBPEMEHHO 3TO MOKET IPUBECTU K HETOYHOCTSIM HPHU
OIHUCAHMH B3aUMOICHCTBHS ¢ rpadeHOM. DTH 3D(EKTHl He HCCITEN0BAHLI 1
He 00CYXK/IeHbI B IaHHO# JIMCCepPTaLHH.
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YKa3aHHbIe 3aMEYaHWs HE 3aTPATHBAIOT OCHOBHAIE PE3YJIBTAThl U BBIBOJbI
AUCCEPTAILIMOHHOTO MCCIC0OBAHUSA M HE CHUIKAIOT BBICOKOH IMOJOXKHUTEIbHON OLCHKH
pabotel. MaTepHasl JHCCepTALMKM IPEACTABICHBI B 4 CTAThAX B PELEH3UPYEMBIX
Kypramax u3 mnepeuns BAK. Taxkxe paGora npouuta ampoGammio na 20
BCEPOCCUICKUX M MEXIYHAPOIHBIX KOHDEPEHIIUAX.

Cunraro, 4T0 jauccepranmonHas pabora H.U. Bopsayw «Komnerotepnoe
MOJCITUPOBAHNE CTPYKTYPhl MHOTOKOMIIOHEHTHBIX (DYHKLHOHATBLHBIX MaTepHAJIOB
Ha OCHOBC MMOJIU- M OJUTOAIKUITHOPEHOB» MOTHOCTHI0 COOTBETCTBYET KPUTEPHAM,
YCTaHOBICHHBIM I 9-14 TlomokeHHA O MPHCYKICHHH YYEHBIX CTEIeHel,
YTBEPKACHHOTO IocTaHoBeHueM [IpaButensctBa Poccuiickoit ®enepammn No 842
oT 24 cenrsOpst 2013 r. B jeifcTByrommeil penakiuu, a eé aBTop, bop3nyn Haramnes
UropesHa, 3acioykKuBaeT NPUCYXKIEHHUS YYEHOH CTEleHM KaHIAWIATa buszuko-
MaTeMAaTH4YCCKUX ~ HayK 10 CHeuuadbHOCTH  1.4.7. BBICOKOMOJIEKYIApHBIE
COCIUHEHHUSI.
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