OT3hbIB
oHIHaIBHOTO OMMTOHEHTA Ha JUCCepTAMOHHYI0 paboty CumoHOBOM ExaTepuHbl
AnekcanapoBHbl «Pa3000pa3oBaHue B TpoitHOM B3aumHoM cucteme Li, Ba // BO2, F u
BhIpamuBanue kpuctaiioB f—BaB20s (BBO) u ¢ropunodopatoBy, mpeacTaBIeHHON Ha
COMCKaHWE YICHOH CTETICHU KaHIHuaTa re0J0ro-MUHEPATOrHISCKUX HAyK 110
cnermanbHOCTH 25.00.05 — «Munepanorus, Kpuctamuiorpapus».

AKTYaJIbHOCTH TeMbI AUCCEPTAUOHHON padoTHI.

Heunentpocummerpuunbie  (HLC)  kpucramier  OoparoB  mpo3pauyHbl B
yIbTPauOIETOBOM 00JIACTU CIEKTPa, UMEIOT HanboJiee BHICOKYIO JIa3€PHYIO0 CTOMKOCTD,
U TOATOMY IIUPOKO  HCIONB3YIOTCS B (QyHIAMEHTAIbHOW M  NPUKIATHOU
ONTOIEKTPOHUKE, KaK JJIs CO3JaHHsl MOIIHBIX Ja3€epoB, TaKk WU JUIsl MpeoOpa3oBaHUs
U3ITyYEHUsl W YNpaBieHUs YacTOTOW I'eHEepaluu TBEPAOTENbHBIX JlazepoB. Kpome Toro,
HaJIMYMe Habopa alleHTPUYHBIX CBOWCTB B 3TUX KpucTauiax (mbe3odiekrpuueckux (I119),
HenuHeHo- ontuyeckux (HJIO), snextpo -omrtuueckux (D30), U NUPOITEKTPUUECKUX
(ITND)) mo3BoJIIET CO3/IaBaTh HA MX OCHOBE U MHOTHE JIPYTHE YCTPOMCTBA AJICKTPOHHOU
TEXHHUKH, BKJIIOYAsi CEHCOPHI JJIsI ONpEAENICHUsI Ta30B, MbE30AJICKTPUUECKUE NAaTUYUKU U
NETEKTOPbl  yIbTpPa3ByKa,  MOAYJATOPbl  W3JIydeHUs,  (OTOraJIbBAHMYECKHE U
MUPOIICKTPUUECKHUE TMPUEMHUKH U3TydeHus. [Ipym 3TOM MMEHHO MPUPOIHBIE MHUHEPAIbI
KBaplia W TypMaJMHA SIBWINCH MEPBHIMH OOBEKTAMH TPH OTKPHITHH OTMEUYEHHBIX
AIlCHTPUYHBIX CBOWCTB JTHX KpHCTawioB. [loaToMy monck HOBBIX 3()PEKTHBHBIX
pacTBOpuUTENe [Isl BBIPAIIMBAHUS ONTUYECKH COBEPIICHHBIX KpPUCTAIOB OopaTa H
Gropuno6opaToB Gapus, OLEHKA MX Ka4eCTBA B CBA3U C COCTABOM TPOiHOM cucTemsl L,
Ba // BOy, F sBnsroTCsl, HSCCOMHEHHO, aKTyaJIbHBIMH M IPEICTABIISIOMNMU HHTEPEC
B JJAJIbHEHIIIEM Pa3BUTUU MUHEPAIOTHH, KpUcTaIIorpaduu U GU3HKH MUHEPAJIOB.

O0beM M CTPYKTYpa AUCCEPTALUN.

Jluccepranusi COCTOUT U3 BBEJAEHUS, MATH ri1aB (0030p, SKCIEpUMEHTAIbHAs 4acTh,
(a3oBble paBHOBECHs B TPOHMHOH. M B OWHAPHBIX CHCTEMax, pPOCT KpPHUCTAJIOB),
3aKJIIOYEHMs, BKIIIOYAIOIIMM CBOJIKY OCHOBHBIX pE3yJbTaTOB M BBIBOJAOB, CIIHCKa
HUTUPYEMOU JUTEepaTyphl, BKiItoyaromero u3 134 nanmenoBanuit. O0beM nuccepTaluu
coctaBisieT 129 crpanull, BKiIrodas 58 wiutroctpanuid, 1 16 tadmuir.

Bo BBeleHMH aBTOp PAaCKpBIBAET AKTyaJlbHOCTb TE€MbI, CTEIIEHb €€ MpPEeIblIyIIei
pa3paboTKH, 00OCHOBBIBAET €€ HAYYHYIO U METOJOJOTUYECKYI0 HOBU3HY, IPAKTUUECKYIO
3HAYMMOCTb, SCHO (OPMYITUPYET LEIH M 33JaYd HCCIECAOBAaHUS, a TaKKe OCHOBHBIC
MOJIOXKEHUSI, BRIHOCUMBIE Ha 3allUTy. B nmuccepranu BblieJICHBI TPU KIFOUEBBIX aCTEKTa
npoOsieMbl, KOTOpble TMpexae OblIM HEAOCTaTOYHO, WM Majo pa3paboTaHbl:
uccnenoBanus (GazoBeix pasHoBecuil B Tpoiinoit (Li, Ba // BO,, F), u B 6Gunapubix
(BaB,0O,s - MF) cucremax, BoIpaniuBaHue COBEPIICHHBIX KPUCTAIIOB Oopara u gropuia
Oopara Oapusi, W JaHa OICHKAa HMX KayecTBa B CBSI3M C COCTaBOM pAacIlJIaBOB.
[IpencraBnensl ampoOarus, JTUYHOE YYaCTHE COHMCKATENs B IOJYYEHHUH pE3yJIbTaTOB
JUCCEepTallii, CTPYKTypa M 00beM AHccepTalud, a TakKKe MEepeyUcCIIeHbl MyOIMKaluu
MaTepHaJIOB IUCCEPTALIUU.



IlepBas riaBa auccepTalUM TOCBAIICHA KPAaTKOMY, HO JOCTATOYHO MOJHOMY
AHATUTHYECKOMY  0030py  COBPEMEHHOTO  COCTOSHHUS ~ KPHCTAUIOXUMHUH U
KpUCTaJJIOreHe3rnca 00paToB, UX CBOMCTB, M YCIOBUHM BBIPAIIMBAaHUA. 3]I€Ch PACCMOTPEHA
KOOpAMHAIMS B KpHUCTaliax OopaToB, Kak HMOHa OOpa, TaKk M KUCIOPOAA, YaCTHIHO
oTMedeHbl uMHBI B -O cBsi3ell B pa3auyuHBIX MOIM3pPAX, a TAKKE yKa3aHa B3aMMOCBS3b
HJIO - BOCHIpPUMMYHUBOCTH KPUCTAJIOB C COCTAaBOM M KOH(UTypalueil moaudopaTHoro
aanoHa. [IpuBeneHb MpHUMEpHl MPHUPOIHBIX W HWCKYCCTBEHHBIX KPHUCTAIIOB, MMEIOIINX
NepeyrciIeHHble KOHPUTypaluy, YIOMsIHYTa pacpoOCTPaHEHHOCTh KPUCTAIUIOB C ATHUMHU
KOH(QUTYpaIusiMi, a TakK€ MHOXXECTBO KOMIUIEKCHBIX HEOPraHMYECKUX COEIUHEHUH,
BKJIFOYAIOIIUX OOpATHBIN aHUOH.

B mn.1.2 ommcaner naBe mnommmopdHBIe Momudukammu Oopata Oapus, UX
KPUCTAUIOXUMUYECKasl pa3HMIA, M METOABl BBIPAIIMBAHUS KPUCTAJUIOB IEJIEBOM
HU3KoTemmeparypaoit momudukammu B-BaB:0s. B cBs3u ¢ stum B m.1.2.2 BKITIOYEH
HEOOXOUMBIN aHanmu3 (Pa3oBBIX JUArpaMM HEKOTOPHIX OMHAPHBIX M TPOWHBIX CHUCTEM
BaB.Os - MF, BaO — B20s — LiF, BaO — B20Os — NaF. B 3axmouenue riaBel | aBTOp
KOHKPETU3UPOBAJI TOCTAHOBKY IIeJIe HUCCepTallMOHHON paboThl, BBIAEIUB B Hel 4
OCHOBHbIE 3amaun. CaenaH OCHOBHOW BBIBOJ, YTO JUIsl TIOMCKAa ONTHMAJbHOTO COCTaBa
pacTBOp- paciiaBa NpPH BBIPANIMBAHUH KPHUCTALUIOB HEOOXOIWMO H3y4YEHHE TPOWHOM
B3auMHoOU cuctembl Li, Ba // BO2, F, u yrouneHue yciioBuii BbIpalllMBaHUS B HEH
kpuctaiuioB f—BaB204.

Bo BTOpoii riiaBe ommcaHBl METOABl HCCICIOBAHHUS XHMHUYECKHX IPOLECCOB U
¢da30BBIX paBHOBecHi B TpoWHOH B3aumHou cucteme Li, Ba//BO,, F u B cucremax
BaB204 — MF, a Taxxe anmaparypa JUIsi peHTT€HOCTPYKTYpPHOTO, PEHTIeHO(]a30BOro u
muddepeHITIaTbHO-TEPMUUECKOTO aHaIN3a KPUCTAJUTMUECKUX (pa3, BKIIIOYAIONIAS TaKKe
METOBl  CIIOHTAaHHOM  KPHUCTA/NIM3allMd  paclljlaBOB  Ha  IUIATUHOBYIO  TETIIO,
TBepIOQa3HbI CHHTE3, MOAU(PHUIIMPOBAHHBIN METOJ] BU3YaIbHOTO TOJIH- TEPMUIECKOTO
aHanmu3a. JleTadbHO ONKMCAaHAa KOHCTPYKILUS YCTaHOBKH, MCIIOJIb3YeMOW B J1a0OpaTOpHH
JUIS BBIPAIIMBAHUS KPUCTAJUIOB, a TaKKe armaparypa Uil MPEeLHU3HOHHOIO TEMIOBOTIO
yIpaBJICHUS B HEH MPOIECCOB KPUCTAIUTM3AINH, BKJIIOYAs METOIUKY POCTa KPUCTAJIIOB
U3 PacTBOpa- paciiiaBa B HEOAHOPOIHBIX CTAI[MIOHAPHOM, WM BPAIIAIOIIEMCS TEIJIOBOM
noje, o0JIaJarolIiM OCBI0 CHMMETPHUU TPETHETO TOpPsAKA. YIPaBJICHUE TETUIOBBIMU H
MEXaHUYECKUMHU PEXKHUMaMU YCTAaHOBKH OCYIIECTBIISIJIOCH € HCHOJIb30BaHMEM OBM,
WH/IMBUYaJIbHO TOJOMPACMBIMU JIJIS1 KQKI0M KOHKPETHOTO PACTBOPUTEIIS.

Tperbsi T1aBa MOCBSIICHA HCCICJOBAHUSAM XUMHUECKUAX TIPOIECCOB M (Ha30BBIX
paBHOBECHH, MPOTEKAIOMINX MPH CHHTE3€ TBEPA0(a3HBIX MPOAYKTOB HUKE TEMIIEPATypPhI
Conmayca, a TakKe MPH MOCIEAYIOMEH KpUCTAITH3AIMK PacIyIaBOB B CUCTEMax o-, U [3-
BaB:04 -MF. Bo Bcex 3Tux cucremax BBISBICHBI TEMIIEPATypbl U 007acTH 00pa3oBaHUs
Kpuctaimudyeckux a3 a-, u - BaB204, u kpucramioB apyrux Ooparos, ¢pTopuaos. B
cucreme BaB:04 -LiF obOpasyrorcss kpuctamuibl LiBa:BsOi10. B cucreme BaB20s— NaF
BBISIBJICHBI TeMIepaTypbl M 00JacTH oOpa3oBaHusi Kpucraminyeckux (a3 BazB20g,
NaBaBOs, Ba:Naz[B3Os].F. B cucreme BaB20Os— KF o6napyxeno o6pasoBanue
kpuctaiioB coequHeHus: KeBasBgO19. Kpome Toro, Bnepsrie B cuctreme BaB:0s— BaO -



BaF, Beipamiensl u oxapaktepu3oBaHbl Kpuctawibl Baz(BO3)i2-«F3..9T0T KpucTamn
o0nasan CUpEeHEBOM OKPACKOM, UMEET LEHTPOCUMMETPUUHYI0 POMOMUYECKYIO CTPYKTYPY
Pbnm, oTHeceHHyl0 aBTOpaMH K aHTHUIEONUTOBOM. Ero ympomenHas ¢opmyna
npencrabiieHa kak Baz(BOs)1.gFos.

Takum oOpa3oMm, ycraHoBieHo, 4To cuctemsl BaB:Os— MF ne sBasiorcs
KBa3MOWHAPHBIMU, HO TIPUTOIHBI JIJIS BEIpAIIMBAHUS KpUCTAILIOB U 3 - BaB20s.

B  d4erBepToOii ryiaBe  MpEACTAaBICHBI pE3YyIbTAaThl HCCIeAOBaHHS (Da30BBIX
paBHOBECHH, U BBIpallMBaHUe 00BEMHBIX KpUCTAIOB [ -BaB2Os B TpoifHON B3amMHOI
cucreme Li, Ba//BO2, F. Drta cucrema sBisieTcs YacThi0 UYETBEPHOM B3aWMMHOM
cucremsl Li, Ba, B// O, F. B n.4.1 npeacrapiiena oOmas XapakTEpPHCTHKA TaKHX
CHUCTeM M UX TpuaHryssius corijacHo beprmany m JlomOpoBckoii, beprmany u
byxanoBy. B nm.4.2 nmocnegoBarebHO pacCMOTPEHBI OTPAHSIIOIINE CUCTEMBI, U UX
paspe3bl. B m.4.3 eme pa3 nokazaHo, 4uto paspe3 BaB:Os-LiF He sBusercs
KBa3uOWHapHBIM, Puc.4.5. Beigenensl obnactu coBMecTHOM Kpuctamumsanuu BaB2Os u
LiBa;BsO19, BaF2, u LiBa:BsO19, LiBaFs u LiBa:BsO19. B 3T0li cucreme orMedeHa
obnacTh KoHIeHTpauuid 65-50 mon % BaB204, B KOTOpOil BO3MOXKEH POCT KPUCTAIIIIOB €€
B - dba3el ¢ gocTaTouHo MpreMieMbIM Ko dunrenTom Beixoga k=12.5 r/kr-°C . B n.4.4
npeacTaBieHa nuarpamma paspesa BaB.Os— LiBaFsz, Puc.4.7. stom ciydae 3ameTHO
menbine K=6.46 r/kr-°C . B m.4.5 npeacrasiena quarpamma paspesa BaB20s — LiBaBOs,
B paciuiaBax Koroporo kodddumment Bbeixoma kpucramioB [-BaB2Os B cocraBun
HauOombiiee 3HaueHue 14.72 r/kr-°C .

B nm4.6 Puc.4.9-4.11 u tabmuua 4.8 CyMMUPYIOT pe3yibTaTbl HCCIIEJOBaHUS
cucrembl Li, Ba//BO2, F. 3pech mpencraBieHbl ¢ororpaduu  BBIPAICHHBIX Ha
IUIATHHOBYIO TeTir0 kpuctauio LiBa;BsO1o, LiBaFs, LiBO., BaF..

B 1n.4.7 npencraBneHbl OCHOBHBIE JaHHBIC MO POCTY OOBEMHBIX KPUCTAILIIOB [3-
BaB>Os Ha 3arpaBKy, OpPHUEHTHPOBAHHYIO BJOJb OCH L3 B TMJIATHHOBBIX THUTJIAX
nuamerpoM 80 u 145 MM B pa3nMuUHBIX PACTBOPUTENSAX TPOMHOM B3aMMHOW CHUCTEMBI
Li, Ba// BO, F. BelpalnieHHble KpUCTAUIBI TECTUPOBAIUCH Ja3epHBIM HM3IIy4CHHEM Ha
HaJu4yue OJIOYHOCTH, TPEIIWH, MaKpO- U MUKPOBKIIIOUEHUN PACTBOPUTENS, U PACCESHHE
Ja3epHOro Jyda, a METOJOM AaTOMHO-MOHHOHM CHEKTPOCKOIIMU Ha HAJIM4YUE IpHUMecel
IIEJIOYHbIX MeTa/uioB. bombiiee uncio nedekToB HaOMIOAANIOCH B MOA- 3aTPABOYHOM
001acTH, UM B TIOJIONIBE KPUCTAJIIA. BBIIO YE€TKO BBISBICHO, YTO KAYECTBO KPUCTAIUIOB U
KOD(P(GUIIMEHT UX BBIXOJAa PE3KO YMEHBIIAITCS TPU MMOBTOPHOM HCIOJIB30BAHUU
pacTBOpuUTENs, YTO OOYCIOBIEHO THAPOJIU30M €r0 KOMIIOHEHTOB OT B3aUMOJECHCTBHUS C
BJIaXHOW armocdepoil. Hambonpmime pasmepsl KpHCTAUIOB TMOJYYEHBI TIPU  HX
BbIpAIIUBaHUU B TUrJIE 145 MM (BbICOTa KpUCTaia BJI0JIb ONITUYECKON ocH focTurana 34
MM), HO KayeCTBO MX OBLJIO HEYAOBIETBOPUTEIbHBIM. TakuMm oO0pa3oM, HauIyylIne
pe3yNbTaThl M0 BCEM IMapameTpaM HaO0Al0TCsS MPH POCTE KPUCTAIOB U3 PACIUIaBOB
cucrembl BaB.Os —LiF. OtMeTnM Takxke, 4TO0 MHOTO(GAKTOPHBINA XapaKTep MPOIECCOB
poCTa KPUCTAIOB BeChMa 3aTPYAHSET MOUCKA ONTHUMAJIbHON TEXHOJOTHH, OCOOCHHO C
YBEIMYEHHEM  pa3MepoB  KPHUCTAIOB.  371eCh  HEOOXOAMMBI  KOMIUIEKCHBIE



MEXIUCIUTLTNHAPHBIE MCCIIEAOBAaHUS, KaK (YHIAMEHTAIbHBIC, TAK M TEXHOJIOTHYECKHE.
B aTOoM cmbicne pu3uka U TEXHOJIOTHS POCTa KPUCTAUIOB OOPATOB BCE €Ie HAXOMATCS B
CTa/INM Pa3BUTHUS, B OTJINYUE, HATIPUMED, OT POCTa KPYIHBIX KPUCTAIIIOB KPEMHHUSI.

B nsiToii riiaBe auccepTanyy ONMKCAHO BhIpaliuBanue kpuctamioB LiBaio(BOz)7Fs
B dYeTBepHOM B3amMHOM cucteme Ba, B,Li//O,F. Dror kpucraur umeer
[EHTPOCUMMETPUUHYIO  CTpYKTypy I4/mcm. IlpeaBaputensHbIM  BbIpalllUBaHHEM
KpUCTAJUIOB Ha TUIATMHOBYIO METII0 OBLI MOJTYYEH MCXOIHBIA 0Opasel, He oOnagaronui
s dexkToM nuxpousma. BeipamuBaHueM Ha BpallarolIylocs 3aTpaBKy Jajee U3 JPyroro
cocTaBa paciiaBa ObUIM BBIpallieHbl oOpasmpl, obiagarommue 3PEGeKToM IUXPOU3MA.
JludpakTorpaMMbl MOTYYEHHBIX 00pa3IOB COOTBETCTBYIOT, WJIM OJIM3KU K U3BECTHBIM B
mutepatype. [lomydeHbl  CHEKTpbl TPOIMYCKAaHWs  IUIACTUH, NapajUIeNIbHBIX |
MEPIECHANKYISPHBIX K ONTHYECKOW oOcu, Wid nox yrioMm 45° k Hed.  Coekrpsl
MPOITYCKaHUs 3aBUCST OT MOJIApU3aIuu CBeTa, a B o0nactu 0.35-0.6 um- oT HanpaBieHUs
pacnpocTpaHeHus Jyda. Takum oO0Opa3oMm, O3TH KpPUCTaUIBI BIOJIHE  SIBIISIOTCS
MOIXOJISIITUMHU JIJTST U3TOTOBJICHUS JUXPOUYHBIX TOJIIPU3ATOPOB.

B 3ak/loueHuM AuiccepTaliu €€ Pe3yNbTaThl CBEINEHB K CeMH OOOCHOBAHHBIM
0000MIAOIINM BBIBOIAM.

3ameuanmus.

HecMoTpss Ha BBICOKHI Hay4yHBIM ypOBEHb IMOJYYEHHBIX PE3yJIbTAaTOB, paboTa He
JIMIIIEHA OT/IETBHBIX HEJOCTATKOB U HEJOYETOB.
1. Bo BBegeHuM auccepTalliM M aBTOpedepara NPOINYIIEHbl MYHKTBI: CTENEHb
JOCTOBEPHOCTH  pE3yJbTaTOB  MCCIEJOBAaHUN, COOTBETCTBUE  MX  3asBICHHOU
CHEUAIbHOCTH.
2. B 00CTOSITEIPHOM aHATUTHYECKOM 0030pe HE JaHbl KOJIMYECTBEHHBIE JAaHHBIE psiaa
CBOMCTB KPHUCTAJIJIOB: HEJIMHEWHO-ONTUYECKUX, JIEKTPO- onTuueckux. Hanpumep, cpenu
m3BecTHBIX 220 HIIC xpuctamios 6opatos HJIO -BocnpuumuuBocTh %% u3MeHseTcst T
28 nm/B (BasTiz0s(BO3)2) no nyns, a ana f-BaB20s @ = 2.3 nm/B. TpaauiuoHHO
MUHEPAJIOTU NPU OMHCAHUM MUHEPAIOB YKa3bIBAlOT €ro TBEPJIOCTb, HO B JUCCEPTALUU
3TO MPOIYILEHO.
2. HeoOxomumo 6b110 OTMETUTH, uTO Kak HJIO- kpucrann f—BaB204 6bu1 npenckazan B
COOTBETCTBUHU C Teopuen aHnoHHbIX rpymm Y. Yenom B 1985 1., a yxke 3aTteM B 1986 rony
ObuIM OMYyONMKOBaHBI MEpPBbIE pabOTHl MO ero BhIpammBaHuio. C TeX MOp €XErogHO
nosisisiercst 5-10 myOnukarnmii mo oTkpeiTuio HOBbIX HIIC kpuctammoB Goparos. Ch.
Chen, Y. Wu, R. Li. The anionic group theory of the nonlinear optical effect...// Reviews
in Physical Chemistry (1989) V.8, 61-94.
3. Ilpu onucanuu KpUCTAITIOXUMUU OOPATOB MOKHO OBLIO JAaTh cChUIKY Ha paboTsl E.JI.
benokoneroii. E.L. Belokoneva // Crystallography Reviews (2005) V.11, Ne3, 151-198.
[Toka TonbKko B €e paboTe yKa3zaHO, YTO CaMbIM TBEPIbIM OKCHAHBIM KpuctamioMm (Hs > 9
Mohs) seasiercs Mmetabopar nmuaka. HO.K. I'yowna, E.JI. BemokoneBa // Jlokmambl
Axkanemunu Hayk. (2001) T.376. Ne5, 662-664.



4. MeTobl U yCTIOBHS CUHTE3a UCXOAHOTO peakTnBa BaB20O4 MoxHO OBLITO OBI H3II0KUTH
1 000CHOBATh HECKOJBKO Ooiiee nmeranbHO. [ToCKONMbKY CHHTE3 BO3MOXKEH Kak u3 B20s,
tak 1 u3 H3BO3 (¢.26), To cinenyeT yTouHUTh BBIOOP BapraHTa, M YCIOBUM cuHTEe3a (C.42).
N3-3a nerydyect OOpHOM KHUCIIOTHI peaklMK B TBEpAOW (a3e HaumHaroTcs yxe Bbiie 105
°C. I'epMeTruzanmsi e TUTIISA TIOTHOCTBIO MIPEIOXPaHseT MOTepH peakThuBa. OT YCIOBHIA
CUHTE3a 3aBHUCUT BApHAHT KPUCTAIUIMYECKOM MOIM(HUKAIMUM KOHEYHOTO MpPOJYKTa, U
BO3MOYXHOCTb TTOJIYYCHHSI PEaKTHBA C IIEHTPAMHU OKPACKH, WU 03 HUX. ITO OTHOCHTCS
TaK)Ke U K YCIOBHSM cHHTE3a GTopumodopara 6apus (c.105-109).

5. TlocnenoBaTenbHOCTh W3JIOKEHHSI COJIEPKAHUS JHUCCEpPTAllMM B psiie  CIydaeB
Hapymaercs. Tak B TiiaBe 3 XWMHYeCKHe Tporecchl B cucremMax — BaB20s-MF
paccMOTpeHBI 1o oryiaBieHuto B 1.3.1, a (akTUUecku omucaHue MpPOIECCOB B CUCTEME
BaB204-KF mouemy-To Brimroueno B 1m.3.2. M3 m.1.2.2 HE0oOX0AMMO OBLIO BBIICITUTH B
otaenbHbIi MyHKT 1.3 (¢.28-35) onmcanus (ha30BbIX AUAarpaMM CHCTEM.

6. Kak oObiuHO B paboTe HaOMIOMAIOTCS HEW30EKHbIE OMHCKH M Onevyarku. Tak,
HECOMHCHHO, Kypbe3Hasi Ole4yaTKa OTHOCHUTCS K CCBUIKE Ha JOKTOPCKYIO JTUCCEPTAIIUIO
T.b. bekkep, koTopas HanrcaHa u 3amntuieHa He B 2002, a 2015 roxy. Ha ¢.122, 124, 126,
128-129 nponyiieHsl Ha3BaHUS CTaTEH B CEMHU MTyOJIMKAIIHSX.

CrnenaHHbIe BbIIIE 3aMEUYaHMs KacaloTCs, B OCHOBHOM, 0oJiee MOJIHOTO U3JI0KEHUS
MaTepUaIOB JUCCEPTALlUU, U COBEPUICHHO HE CHWXXAIOT OOILIYIO IOJOXHUTENIbHYIO, U
BBICOKYIO OLIEHKY paOOThbl, BBIIOJHEHHYI0O Ha COBPEMEHHOM HAy4yHOM YPOBHE H
coJieprKallel psii HOBBIX OPUTMHAJIBHBIX PE3YJIbTATOB.

B Hacrosimiee BpeMs MOHUCKM W CHHTE3 HOBBIX MEpPCIEKTUBHBIX OOpaTHBIX
KpPHUCTAJUIOB Bce Oojee cABUTraeTcs B 00JAaCTh MHOTOKOMIIOHEHTHBIX COEIMHEHUH,
CBOICTBA M CTPYKTypa KOTOPBIX CYLIECTBEHHO 3aBUCAT OT uX cocTaBa. l[losTtomy
U3Y4YeHHE MHOTOKOMIIOHEHTHBIX JHarpaMM COCTOSIHUS OOpaTHBIX CHUCTEM SIBIISETCS
HEOOXOAMMBIM OaHKOM JIaHHBIX JUIsI TIOMCKa HOBBIX coeauHeHui. Ilpum s3Tom
MHOTOKOMIIOHEHTHBIM SIBJISIETCSI KaK COCTAaB KaTMOHOB, TaK U aHMOHOB (KOMIUIEKCHBIE
coenuHenust). [loaTomy cuctemaruueckoe ucciaeaoBaHue (Hpa3zoBbIX paBHOBecuil U (azo-
o0pa30BaHus B CIIOKHOW TpOHON B3auMmHou cucteme Li, Ba // BO2, F, BeipamuBanue u
UCCJIEIOBAaHUE CBOICTB M ONTHYECKOIO KauecTBa KpPUCTAJUIOB, MPOBEIEHHOE BO BCEX
pa3pe3ax  JaHHOW CHCTEMBbl, SIBJISIETCSI OCHOBHBIM pE3yJbTaTOM JaHHOW paloThl,
BOCTPEOOBaHHBIM KaK JJIs JAJIbHEHIINX TEXHOJOTMYECKUX HKCIEPUMEHTOB IO POCTY
KPUCTAIIJIOB, TaK U JUIsl aHAJIM3a MPUPOJHBIX MPOLECCOB 00pa30BaHUsI MUHEPAJIOB.

HecoMHEHHBIM TOCTOMHCTBOM pabOTHI SIBISIETCS XOPOIIMK aHATUTHYECKUH 0030p,
NpaBUJIbHAS IOCTAHOBKA HAYYHBIX 3a7a4 AUCCEPTALUH, IIOCIE0BATEILHOCTh, U OOJBIION
00BbeM IPOBEJICHHBIX HKCIIEPUMEHTAIBHBIX UCCIEAOBAHNM, U TPABUIIbHASI MHTEPIIPETALINS
NOJIyYEHHBIX HOBBIX pe3yibTaToB. llpakTHueckas 3HaYMMOCTb pabOTHl HECOMHEHHA,
MOCKOJIBKY B HACTOsIIIIEe BPEMsl BCE €llle MPOAOKACTCS MHTEHCHUBHBIM MOUCK U POCT
HOBBIX KPUCTAJIJIOB 0OPATOB.

HMuccepranuss  E.A.CUMOHOBOI  SBIS€TCS  BIOJHE 3aBEPLICHHOM  HAy4yHO-
uccienoBaTesnbckoil pabotoi. CoOnoaeHbl HEOOXOIMMbIE MNPHUHIMIBI COOTBETCTBHUS



JMCCEPTALMU KPUTEPHUAM, YCTAHOBJICHHBIM I1. 9 «llos0KeHneM 0 nops/ke npucyxjaeHus
YUEHBIX CTerneHel», yrBepkaeHHoro llocranosienuem IlpaButenbctBa PO Ne 842 or
24.09.2013 r.: cooTBeTCTBHE 1leJeH W 3a/a4y UCC/IC/I0BAHUS; aBTOpedepar COOTBETCTBYET
COJIEPKAHMIO JIMCCEPTALMU M COAEPKAHUIO OMyOJIMKOBaHHBIX paboT, a TakkKe BHIHO
YETKOE COOTBETCTBUE TEMBbI JAMCCEPTALlMM M HAaydyHOH creuuaibHocTh. CojaepKaHue
aBTopedepata M auccepTalmy OQOPMIIEHO BeCbMa aKKypaTHO, HJUIFOCTPHPOBAHO
YETKHMH, B TOM YMC/IE LBETHbIMH rpadukamMu, U Tabiuuamu. OCHOBHbIE Hay4HbIE
IOJIOKCHUS JMCCEPTALMM  TOJIHOCTBIO OTPAKEHbl B 5-TH BEAYLIMX pELEH3UPYEMbIX
Hay4HBIX JKypHallaX, yJ10BjeTBOpsommMX TpedoBanusmM BAK P®, B 7-mMu matepuanax u
Te3UCaX J0K/Ia10B KOHPEPEHLHIA, I1e PoXo/iniia arnpodaius paboThl.

Ha OCHOBaHMM BBILIEH3I0KEHHOIO CUYMUTAK, YTO [0 aKTYaJbHOCTH, HOBH3HE,
HECOMHEHHOW JOCTOBEPHOCTH W [PAKTHYECKOH 3HAYUMOCTH pe3y/bTatoB paborta
COOTBETCTBYET TpeOOBAHMAM, INPEABABISEMBbIM K KaHIMJATCKUM JIHCCEpTALIMAM, a ee
aBrop, CumoHoBa Exarepuna AJjiekcaHIpOBHA 3acily’KMBACT HNPHUCYIKACHHs €H Y4YEHOM
CTCNICHMU KaHJW/laTa reosoro-MUHEPaIOrHUeCKUX Hayk 10 crneuuaibHoctH 25.00.05 —
MHUHEpaJorus, Kpucrauiorpadus.

Jlato corjacue Ha BKJIIOYEHHE MOUX [EPCOHAIBHBIX JIAHHBIX B JIOKYMEHTBI,
CBSI3aHHbIE ¢ pabOTOMN JIMCCEPTALIMOHHOIO COBETA, U UX JaJbHENIIYI0 00paboTKYy.

C.H.c. @enepanbHOro rocyapeTBEHHOr0 OKJUKETHOIO yupexaeHus Hayku MHcturyTa
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