


3apoplmedl (HyKJiealluu), KOTopble ciabo HM3y4YeHbl Ul CIUMTBIX ITOJIMMEpPOB.
[ToaToMy TToTydeHKe IKCTIEPUMEHTAIBHBIX JaHHBIX 10 KHHETUKE KPHUCTAIM3AIUH
CHIMTBIX TIOJJUMEPOB, AaHaJIW3 BIUSHUA IUIOTHOCTH CHIMBKA Ha CKOPOCTh
KpUCTA/UIM3allii ¥ HyKJIealdd, a TakkKe WHTepIpeTanys HaOIroaeMbIX
3aKOHOMEPHOCTEH B paMKaX CYIIECTBYIOIIUX TEOPUH SBISAIOTCS AKTyaJbHBIMH
3agayamu. TakuMm oOpa3oMm, mHedbi0 padoOThl SBISAETCS  YCTaHOBJIIEHHUE
3aKOHOMEPHOCTEM BIMSHHUS TUIOTHOCTH CIIMBKY HAa KHHETUKY OBICTPBIX IIPOLECCOB
KpUCTAJUIM3aLUU U HyKJIealluy II0JIMMEPOB.

OcHoBHBIE HOBbI€ pPe3yJabTaTbl H HX 3HAYMMOCTbL [AJIf PAa3BHTHSA
mMaTepHuajoBeleHus

JluccepranuonHas pabora A6ynnuHa A.P. IMEET BEICOKYIO TEOPETUYECKYTO
3HAYMMOCTh W PACIIMpsieT CYUIECTBYIOIIME IPEACTaBIE€HHS O 3aKOHOMEPHOCTSIX
KpUCTATA3AIIMN U HyKJI€allUX IOJIUMEPOB B 3aBUCUMOCTH OT IUNIOTHOCTH CUIMBKH.
ABropoM Obula MOAMGHUIMPOBAHA H aJalTHPOBaHA K HOBOMY OOBEKTY
CYLIECTBYIOIIAss METOMOJIOTHSl HCCIEJOBaHUs IIPOLIECCOB KpHUCTAUIM3AlMs U
HYKJI€alliH, OIpeelieHbl XapaKTepUCTHUYECKHE BpEMEHAa M HX TEeMIEPaTypHBIe
3aBUCHMMOCTH JUIs IIPOIIECCOB HyKJIealMl M KpHUCTAUIM3alMUd TPEX CepHi
[10JMMEPOB, XapaKTEPU3YIOIIUXCs Pa3inuHOM CTPYKTYPOH MOHOMEpOB, CIIOCOOOM
¥ MJOTHOCTBIO CIIMBKHU. BriepBbie MOKa3aHO, YTO yBEJIMYEHHUE IIJIOTHOCTH CIIUBKU
NPUBOIMT K CHI)KEHHIO CKOPOCTH KPUCTAUTH3ALKU 6€3 CMEIeHUs TEMITEPATYPhI €€
MaKCUMyMa, IPUYEM 3Ta TEHIEHIIHUS Ha0II0JaeTCsl A [TOJIMMEPOB, OTJIHYAIOIIIXCsl
M0 XUMHMYECKOHW CTPYKType M CHOCO0y CIIHBKH. METONOJOTUsl MOXET OBITh
aJlarTHpOBaHa [UJISI MCCIIENOBAaHUS MHOTMX JpYTHMX CIIMTBIX ITOJIMMEPOB, a
NOJIly4eHHbIE JaHHbIE MOTYT CIy)XUTh OCHOBaHHEM JUIs NAJbHEHINETO Pa3sBHTHSA
TEOPETHYECKUX NPEJCTABIEHUN O Mpoleccax MX HyKJealud U KpUCTAJUIU3alluu.
Pe3ynpTaThl HCCIIEIOBAHUS MPEACTaBIAIOT HHTEPEC H B IIPAKTHYECKOM IIaHe, TaK
Kak emié 10 JTara CHHTe3a IMO3BOJIIOT Ka4eCTBEHHO NPOrHO3MPOBATh XapaKTep
H3MEHEHHUS CBOMCTB MOJIMMEpPA MOCIIE €ro CIIMBKY, YTO MOXKET HCITOIb30BaThCS IPH
«YMHOM» JU3aiiHE MaTEepUAIIOB.

Brirecka3zaHHOE MO3BOJISIET OAHO3HAYHO YTBEPXKAaTh, UYTO AUCCEPTALlTMOHHASA



pabota 061aaeT BEICOKOH CTENEHBIO HOBH3HBI H 3HAYHMOCTH.

PesynbTathl paGoTel AGmymmHa A.P. MOryT OBITB PEKOMEHIOBAHBI K
WCMOJMB30BAHUIO B HAYYHBIX YYPEXKICHHMAX M KOMMEPYECKHX KOMIAHMSAX,
3aHMMAIOIUXCS TIOTYYeHHEM M WCCIeIOBaHUeM CHIMTBIX monvMmepoB: MI'Y uM.
M.B. Jlomonocosa, MTHXC PAH, ®UI] ITX® u MX PAH, HTY «Cupuyc», IMTAO
«Cubyp», 000 «Akcamor», OO0 IIKII «Pecype» u apyrue.

CTeneHb JOCTOBEPHOCTH NMOJY4YEHHBIX Pe3ybTaTOB H 000CHOBAHHOCTH
BbLIBOJOB U 3aK/JII0YEHHH

JlocTOBEPHOCTH U HaIEKHOCTh IOJIyYEHHBIX Pe3yJIbTaTOB MOATBEPKIAACTCS
MCIOJIB30BAHHEM XOpPOIIO OTPaOOTaHHBIX METOAUK OKCIIEPUMEHTa, a TaKKe
CXOMMOCTBIO PE3yJIBTaTOB, MOJYYESHHBIX Pa3TUYHBIMA (QU3HKO-XMMHYECKUMH
MeToaaMu. BpIBOABI pabGoThl MPEACTABIAIOTCS 000CHOBAHHBIMH, IIOCKOJIbKY OHU
GbITH  ClelaHbl HA OCHOBE OOOOIIEHMS pe3yJbTaTOB aHauu3a OOBEKTOB,
PA3IMYAIOLIMXCS IO CBoell mpupone. Pe3ynbraTsl MPEICTaBICHb B 4 craThsiX B
peLieH3UpyeMbIX HayYHBIX XKypHalIaX, HHIeKCUpyeMbIx B WoS u Scopus, 1 marenTe
Ha u3obperenue Poccuiickoil ®Penmepanuu, a TaKKe 10 Te3umcax MOKJIagOB Ha
MEJIYHAPOJHBIX M POCCHICKUX Hay9HBIX KOH(MEPCHIHX.

CTpyKTypa U cojepKaHHe AHCCePTAMOHHOI paGoThI

Juccepramponnas pabora A6xymnuna A.P. u3noxeHa Ha 209 cTrpaHuLax H
COCTOMT W3 BBEJICHHs, YETHIPEX INIaB, 3aKIIOYEHHs M CIMCKA HCMOJb30BaHHOU
nutepaTyphl u3 320 HaMMEeHOBaHHUH, BKMoyaeT 24 Tabiuil ¥ 87 PUCYHKOB.

Bo BBeleHHH JUcCEpTAMAd 000CHOBaHA aKTyallbHOCTh TEMBI HCCIICIOBAHNA,
cTemeHb ee pa3pabOTaHHOCTH, CQOPMYIHUPOBaHBI LENb M 33134y, 0003HaYEeHbI
Hay4yHas HOBM3HA, TEOpETHYecKas M NpaKTHYecKas 3HaYMMOCTb, MPEICTABICHBI
[IONI0YEHHs, BHIHOCHMBIE Ha 3alllATy, JWYHBIM BKIaJ aBTOpa, OOOCHOBaHA
JIOCTOBEPHOCTD Pe3yNBTaTOB, TIPUBELCHBI CBeleHHs 00 anpobaiuy u myOuKanuu
MIOJYYEHHBIX PE3yJIbTATOB.

JlurepaTypHblii 0030p pa3fen€éH Ha JBE IJIaBbL. B mepBoii rnase ga€rcs
06 111ast XapaKTepHCTUKA CIIMTHIX OTHMEPOB M MOAPOOHOE U3TIOXKEHHE cr1oco00B UX

[IOJIy4€HHsA, a TaKXe OITMCBIBAIOTCA MNpsIMbIE 1 KOCBCHHBIC METOAbl OIIPENCIICHHUSA



TIOTHOCTH CIIMBKH C aHAJTU30M JOCTOMHCTB U HEIOCTATKOB KaXk10ro. Bropas riasa
JUTEepaTypHOTO 0030pa MOCBALIEHA SKCIEPUMEHTAIBHBIM METOJaM H3y4eHHUs
npolecca KpUCTALIU3ALMKU IIOJMMEPOB M H3BECTHBIM 3aKOHOMEPHOCTAM €TI0
nporeKkaHus. B OTHenpHON 4YacTW 3TOH I7aBbl OOOOIIEHBI HEMHOIOYHCIICHHbIC
CBEJIEHUSI O KMHETHKE KPUCTAJUIM3ALMU CIUUTBIX ITOJIMMEPOB M CYINECTBYIOLIMX
TEOPETHUECKUX TPEICTABICHUAX O BIUSIHUM INIOTHOCTH CIIIMBKH Ha 3TOT MpOLEeCC.
Ocoboe BHHMaHHE BO BTOpPOM [IJaBe YHENsdeTcs HEOaBHEMY Mporpeccy
MHCTPYMEHTAIbHBIX METOMOB M3y4YeHHs KHHETHUKH KPUCTAJUIM3ALMH, KOTOPHIA
MO3BOJIAET BOCIIOJIHUTH MPOOENbl U pa3pelluTh (GyHIaMEHTaIbHbIE BOIPOCH B
JlaHHOM OONIaCTH, CBsA3aHHBIE C HCCIEJOBAaHHEM O4YeHb OBICTPBIX IIPOIIECCOB
HyKJIealIM¥ ¥ KPUCTAUIM3ALUK, XapaKTEPHBIX JJIsI MHOTHX ITOJIMMEPOB.

Tperbss raBa JuccepTaldé (3KCHEPUMEHTaNbHAas 4YacTh) COIEPXKHUT
OI1CaHKe METOIUK MOy YEeHHUs ¥ MCCIIeJOBaHMS CIIUTHIX TOJIUMEPOB. B ueTBepToi
rJiIaBe IIPeJCTaBI€HBl pe3yJbTaThl COOCTBEHHBIX HCCIIENOBaHMN, a TaKxke
MHTEpIIPETAlMs MOJTy4YeHHBIX OKCIIEpUMEHTANbHBIX JaHHBIX. B 3ak/iioueHHH
c(hOpMyJIMpOBaHbl OCHOBHBIE BBIBOJIBI IUCCEPTALIUOHHON PaOOTHI.

3ameuanust

[To nuccepTariuoHHON paboTe MOXKHO CAENAThH CIEAYIOIHe 3aMeYaHHs:

L. HecMoTpss Ha mmoapoOHOE OMMCaHHE U CPABHUTEJBbHBIA aHalu3
H3BECTHBIX METOJIOB CIIMBKH MOJMMEDPOB, U3JI0XKEHHbIE B IUTEPaTypHOM 0030pe, B
TeKCTe JUCCEPTAli¥ He MPHBOAUTCA 00OCHOBaHMS BBIOOpa METOJAA CIIHUBKY AN
KOHKPETHOT'O IT0JIUMeEpa.

2. OleHKa PacCTOSHMS MEX]y CIIMBKaMH, Ha OCHOBaHHUM KOTOPOW ObLjI
clelaH BBIBOJ O BKIIOYEHWM CIIMBOK B KPHUCTAJUIUTH, Obuta 6e3 ydera
reTeporeHHOCTH paclpefielieHds CIIMBOK B IIPOCTPAHCTBE M MeX1y (aszamu
nojmMepa. OTo CTOMIIO OBl YIIOMSHYTh B COOTBETCTBYIOLIEM BBIBOJIE O BKIIOYEHUH
y3JI0B CLIMBOK B KPUCTAJIJIUTHI.

3. CylecTBYIOT JId JaHHBIE O CBSI3HM MOJIEKYJISIPHOTO Beca MEXIy
CLIMBKAMH WM IUIOTHOCTH CIIMBKH C XapaKTEPUCTHKaMH I'MOKOCTH IOJMMEPHOH

IICIIN HepCHCTeHTHOfI JUTAHOU nojuMepa, CETrMEHTOM K}’Ha, KHHETUYCCKHUM



cerMeHTOM? DTH NaHHBIE MO3BONWIN OBl OOOCHOBATh yMEHBINEHHE CKOPOCTH
HYKJI€al[UH C YBEIUYCHUEM INIOTHOCTH CIIHBKH.

4. MoXHO 1M YTO-TO CKa3aTh Ha OCHOBAHHU  IOJyYEHHBIX
OKCIICPUMEHTAIBHBIX  JAHHBIX O  MPHPOJAE  3apOABIIIedl  KPHCTALIOB
(rereporeHHbIe/TOMOr€HHBIE) B TIOJIUMEPE U MX COOTHOLIEHUH?

5. Ilpu obiryyeHur NOIMMEPOB YCKOPEHHBIMH 3JIEKTPOHAMH UMEET MECTO
NpoLeCC  TEeTEPOreHHOr0  paauoiM3a B  INPHUCYTCTBHM  KHCIOpOJa B
[IPUMTOBEPXHOCTHOM CJI0€ MaTepuaina. Benencreue yero Bo3eiicTBre 00ydeH s Ha
[OJUMEpP M COOTBETCTBYIOIIME IIPOLIECCHl CIIMBKH/AECTPYKIIMH IPOTEKAIOT I10
pasiMIHBIM =~ MEXaHH3MaM B 3aBHCHMOCTH PpAacCTOSHUM OT TIOBEPXHOCTH.
CrnenosarenbHo, onpezenseMas INIOTHOCTh CUIMBKA — BEIMYMHA yCPEIHEHHAS, YTO
HEOOXOOMMO OTMETHUTH B paboTe.

6. B pabote He 06CyxIaeTcsl BIUSHUE UCXOMHOTO COCTOSHKS IOJUMEDPa
(MoJTeKyJIsipHasT Macca, KPHCTAUIMYHOCTH) Ha 3(P(EKTMBHOCT M T'OMOT'€HHOCTh
CIUMBKM M OCOOCHHOCTH KPUCTAJIU3AI[HH.

BrickaszaHHbIe 3aMeYaHUsI HE CHW)KAIOT HAYyYHOM 3HAYMMOCTU M LIEHHOCTH
JAMCCEPTAlIMOHHON pabOTBl U HE BIMSAIOT Ha OOIIYIO MOJIOKUTENBHYIO OLEHKY
pe3yJIbTaToOB AUCCEPTALlMOHHON paboThl. ABTOPOM OBLI IpOoeNiaH 0oJbIIoi 00BeM
OKCTICPUMEHTANbHOW  paboThl, BKIIOYAIOIIUM KaKk CHHTE3, [IOArOTOBKY W
XapaKTepUCTUKYy  OOBEKTOB  HCCIEOBaHUS, TaK W  aHaIW3 KHUHETHKU
KpUCTAJIJIM3alMH ¥ HyKJI€allui, KOTOPBIN MoJapa3yMmeBaeT oOpaboTKy M MPOBEPKY
O0NBIIOro MaccHBa TaHHBIX (KPUBBIX HATPEBAHU).

Huccepranmsa A6pynnuHa AnbbGepra PamukoBuua Ha Temy «BiusHue
MJIOTHOCTH KOBAJIEHTHOM CIIMBKY Ha KHHETHKY KPUCTAIUTH3AIMH U HyKJI€alllH psijia
MOJIMMEPOB  I10 JaHHBIM OBICTPON CKaHHUPYIOIIEH KaJOPHUMETPHH» SIBIISETCS
3aBEPIIEHHONW Hay4HO-KBAIM(DUKALIMOHHON paboTO#, B KOTOpOH pelleHa 3aaa4ya
UCCJICIOBaHMUs IMpOIleCCa KPHUCTAUIM3allMd B CIIMTBHIX I[OJHMeEpaxX, HMeEoIIas
BOXHOE 3HayeHUs i1 MarepuanoBefeHHs. PaboTa MOJHOCTBIO COOTBETCTBYET
KputepusMm, B T.4. 9-11, 13, 14 IlonoxeHus o NPUCYXIECHUU YUICHBIX CTEIECHEH,

yTBep)KaeHHOro mocraHosiieHueM IIpaBurensctBa PO No@42 ot 24.09.2013 r. B



TeKyllel pelaKluM, MactopTy crnenuanbHocTh 1.4.4. @uspdeckas xumus B 1. 7
«MaKpOKHHETHKA, MEXaHHM3Mbl CIIOKHBIX XHMHYECKHX IIPOLECCOB, (HU3HUKO-
XUMHYecKasl TUIPOIMHAMUKA, PACTBOPEHHE M KpUCTAJLTH3alusa» U 1.12 «Pusuko-
XMMHMYECKHE OCHOBBI IPOLIECCOB XMMHYECKOM TEXHOJIOTMM M CHHTE3a HOBBIX
MaTepHaioB», a ee aBTOp 3acly XMBaeT IPHCYKICHUS CTENeHU KaHAMJara
XUMHUYECKHX HAYyK IT0 CeHaIbHOCTH 1.4.4. Pu3nyecKas XUMHS.

OT3bIB COCTAaBMNI: KaHAuaar ¢usnko-maTemarudeckux Hayk (02.00.06
BricoxoMoJieKyIsipHble coenuHenns) AHoxuH J1.B., Bexymuii HayYHbIid COTPYHUK,
PYKOBOJMTENb IPYIIBI a1anTUBHBIX MaTepuanos OlTuKM.

JlnccepraumonHast paboTa ¥ OT3bIB OBLIM 00CYKIEHBI HA 3aCeJTaHUM CEKLHH
Ne 5 Vyenoro cosera DenepalbHOr0 HCCIEJOBATENBCKOrO LEHTpa Ipodiem
XUMHYECKOW (UMK M MEAMLIMHCKOW XHMHH Poccuiickoii akaaemMuu Hayk,

npotokost Ne205 ot 4 anpens 2025 r.

AnoxuH Jlenuc BanentuHOBUY

ITpencemarens cexuuu Ne 5 Y4yeHoro cosera,
3aBeAyIONIMH OTAENIOM,

Kanmupar xumuueckux Hayk (02.00.04 ®uzuueckast XMMus)

Y

Mankos I'eopruit BacuibeBry

4 anpesns 2025 r.

KonraxktHas uHpopmanus: 142432, MockoBckas o6nacTh, r.0. HYepHOTrOJIOBKa,
r. UepHOroJ0BKa, MPOCHeKT akajeMuka CeMeHoBa, 1. 1

https://icp-ras.rw/

MeepalbHOE TOCYAPCTBEHHOE OIODKETHOE YYPEKACHHE HayKu ®denepanbHbIi
MCCIIe0BATEIbCKHUM IIEHTP MPOOJIeM XUMHYECKONH (U3UKH M MEAUIIMHCKON XUMHUU
Poccuiickoit akageMuu HayK

Ten: 8(49652)24476, e-mail: zolek@icp.ac.ru
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