OT3bIB

opuyuansrnozo onnonenma na ouccepmayuonnyio paéomy JJAV Ilu Xvey « Heeneoosanus ocobennocmeii
3apAO06020 MPAHCNOPMA U MAZHUMHBIX CE0TCME HUSKOPASMEPHO20 anmudheppomaznemuka LiCu,0,, cen-
3AHHBIX C €20 OONUPOGAHUEM ), NPEOCMABICHHYIO HA COUCKAHUE YUEHOT CIENeHU KaHOUOAma (usuxo-
Mmamemamuieckux Hayk no cneyuanvrocmu 01.04.07 — « Quzura KOHOCHCUPOBAHHO20 COCMOAHUAY

Hutepec k coepunennto LiCu,0, obyciosien, npexe Beero, Kak K HU3KOPa3MepHOMY aH
TH(EppOMArHeTHKY, 00/1a/1al0IIeMy BbIPOKEHHBIMA MYJIbTHHEPPOUIHBIME CBOHCTBAMH, KpHUCcTal
JIBI KOTOPOTO MPOSBJISIOT 3GHEKT MOPOroBoro Mo MEKTPHYECKOMY OO TIEPEKTIOUEHHS U3 BBICO
KOOMHOTO B HU3KOOMHOE cocTosiHue. Ocob0e BHUMaHKE 1IPH HCCIIe0BAHMHE YTHX KPHCTAIIOB Y€
JISJIOCh MArHATHBIM CBOMCTBaM. Mceie10BaHus HX TPAHCIIOPTHBIX XapaKTePUCTHK TPe/ICTaBIeHb
B JINTEPAType ABHO HEI0CTATOYHO. [IpakTHYeCKn OTCYTCTBYIOT paboThl, B KOTOPBIX HCCIIEIOBAJICS
TaKo# BaXHBIA (aKTop, Kak BiHMSHHE JCTHPOBAHHS HA 3apsOBbIA TpaHCIopT. [lepcreKkTuBHOCT
TaKUX MCCIICJIOBAHHH ONpEJEAeTCs TeM, YTO JErMpOBaHHE MO3BOJSET H3MEHSThH 3apsioBOe CO-
CTOSIHHE KaTHOHOB, H3MEHATH YHCIIO CBOOOAHBIX HOCHTEIEH, CO3/1aBaTh PAa3INYHOrO THNA AeeKTh
H, TEM CaMbIM, OKa3bIBaTh CYIIECTBEHHOE BJIMSAHUE HA MATHUTHBIE M JIEKTPO(H3UUECKHE CBOWCTBE
KpuctaioB. CiielyeT Takke OTMETHTB, YTO MOTYT TPEJICTABIATH MHTEPEC JETHPOBAHHBIE KpH-
crajuuiel coeimHenns LiCuyO,, B cBsi3u ¢ pa3paboTkoii CEHCOPOB MAarHUTHOI'O TOJIs, YCTPOHCTB 3a-
IHCH/CYNTHIBAHASA HH(OPMAIMH, MEPEKIIOYATENBHBIX YCTPOHCTB 1 p. B CBA3M ¢ HTHM aKTyaib-
HOCTh IIPOBEJIEHHOI'O UCCIICIOBAHUSI COMHEHHH HE BHI3LIBACT.

Cmpykmypa u cooepoicanue ouccepmayuu. JIaccepTarnust COCTOMT U3 BBEICHHS, TpeX IJas.
BEIBOJIOB. OHa wm3noxena Ha 119 crpanumax, coaepiut 59 pucyHKoB, 5 TaGIMI[ ¥ CIHCOK
LUTHPYEMO# JIuTepaTyphl (CyMMapHO 99 HauMeHOBaHMIA).

Bo BBejieHMM nokasaHa akTyalubHOCTH IPOGIEMbI, KOTOPOH MOCBSIIEHA JiaccepTanus, |
000CHOBBIBAETCS BHIOOP OOBEKTOB HCCIEIOBAHHUS.

I'naga 1 conepxut 0630p JIMTEPATYphl 10 TEMe JHCCEPTALIHH. Paccmotpensr  mozenu
MCXaHWU3MOB MPBDKKOBOIO TPAHCNOPTA, NPHUMEHUMBIX, B, TOM 4YHCIe, U HU3KOPa3MEPHBIX
NEKTPOHHO-KOPPEJIMPOBAHHBIX CHCTeM, TakuX Kak LiCuyO,. IToxasawo, yto B 3TMX Matepuanax
M3MEPEHHs HU3KOTEMIIEPATYPHOH TPOBOJAMMOCTH HA NOCTOSHHOM M IIEPEMEHHOM TOKE SIBIISAIOTCS
3 PeKTUBHBIM HHCTPYMEHTOM JUIS H3YYeHHs CTPYKTYPBI JI€KTPOHHOTO CrieKTpa BOJIM3H YPOBHS
DepMH.

3HAUMTENLHOE MECTO B JIMTEPATYPHOM 0030pe 3aHMMAaeT aHAJIN3 KPHCTAJTHYECKOM
cTpykTyphl coemunenns LiCuyO,, mMmeromiedt JeCTHHYHBI XapakTep, M BHITEKAIOIMX H3 HEE,

BO3MOXHBIX BapHaHTOB (DEPPOMArHUTHBIX M aHTH(EPPOMArHUTHIX OOMEHHBIX B3AMMOCHCTBHIA.



Ormeuaercs, 4TO Ha XapakTep STHX B3aUMOJAEHCTBHIl CYIIECTBEHHOE BIMSHHE OKA3BIBAIOT
OTKJIOHCHHs OT CTEXHOMETPHYECKOro cocraBa. Tak, OJIMH M3 OCHOBHBIX 3JIEMEHTOB CTPYKTYpHI
LiCuy0,, xBampatueie cetkn Cu’, crnocoGHBI aKKyMyJIHpOBATH 9KCTPa-KHCI0POJ, KOTOPHIH
TEHEPUPYET HOCHTENH P-THIA. K M3MEHEHUSIM 2JeKTPOHHOM SHEPreTHYeCcKol CTPYKTYpPhl BOIM3HM
ypoBHs DepMH CIIOCOGHO MPUBECTH, OYEBHIHO, 3aMEIUEHHE MEIH HA PA3HOBAIEHTHBIE KATHOHBL.
[lonobusie u3menenust MoryT GbITh 3a(UKCHPOBAHBI TONBKO TIPH HMCCIEAOBAHMM JOCTATOUHO
COBEPIICHHBIX KPHCTALTOB. OCOOEHHOCTH CHHTE3a TAKUX KPUCTAJIOB, ABJSIONIErOCH COCTABHOMN
4acThio paboThI, OJIHAKO, OYEHB C/1a00 OCBENIEHbI B JIATEPATYpPHOM 0630pe.

B rnase 2 npusenenbl cBejieHHs 00 OCHOBHBIX SKCHEPHMEHTAIBHBIX METOMKAX, M
000pyI0BaHKH, HA KOTOPOM MPOBEIEHB! HCCIEI0OBAHMSL.

OkcnepuMeHTanbHas  Gasa 1O POCTY  KPHCTANIOB  MpejcTaBieHa YCTaHOBKaMH,
TNO3BOJIAIOMIMMH  BHIDALIMBATE KPHCTAUIBI  METOJAMM  PAacTBOP-PAaCIUIaBHON KPUCTAUTM3ALHHA |
OecTuresbHOM 30HHOM IUIABKM C  ONTHYECKHM HArpeBOM (ycranopka YPH-2-3I1 koHCTpyKimm
AM.banGamosa). KoHTpompyemblii OTKHI KPUCTAIIIOB B KHCJIOPOJHON M HMHEpTHOH arMocdepax
NMPOBOM/IA HA YCTAHOBKE Pa3pabOTAHHOH M M3rOTOBJEHHOM ¢ ydacTHem asropa. PenTrenogasobi
aHa/3 MPOBOMMJIM MO Pe3yibTaTaM CheMKH HA aBTOMATHUECKOM PEHTTEHOBCKOM IM(paKTOMeTpe
JIPOH-4, ju1si XMMHYECKOTO aHAIM3a MCIONB30BAIH Mukpoanamazarop Orbis dupmer EDAX, nasepusbrit
Mmacc-crieKTpomerp IMan-2.

Vi3sMepeHnst MarduTHBIX CBOHCTB KPHCTA/LIOB IpH Temmepatypax 5<T<300 K BbmosHeHsl Ha
SQUID marunromerpe MPMS-XL-7 dupmsl Quantum Design Inc ¢ ucnonszosanmem H3MEpHTEIS
umMuTanca E7-20 B wacrornom auanazone 100 'y — 100 kI

Jlist BeeneioBanmst HNEKTPHUECKHX H IMAIEKTPHYECKUX CBOHCTB KPUCTAILIOB HCTIONb30BANH
usMepuTeab ummurasca E7-20 B wactorHom mmamasone 100 't — 100 xT'u, a Taxke co3maHHbii
NpH  y4acTHH aBTOpa  aBTOMATH3MPOBAHHBIH HM3MEPHTENbHBIH CTEHJ JUIA  M3MEpPEHHs
HuskotemnepatypHoii DC n AC nposoaumoctedi B quanasone temneparyp 4.2-295 K.

Pesynprarsl neeneoBanmit cobpans! B riase 3.

B pasoene 3.1 npencrasnens:

- Pe3yIbTaThl 10 BRIPAIMBAHUIO MOHOKpUCTALIOB LiCu;0; 1 TBepABIX pacTBOPOB Ha €ro OCHOBE,
coaepxkamux atomel cepedpa ((LijxAg)Cu0; 0 < x < 0,05) 1 munka (Li(CujyZng)y0; 0 < x <
0,12). Monokpuctauisl LiCu;O; nosnydensl, kak MeToaom pacTBOp-pacIUIaBHOMN KpUCTAIN3AIINH,

TaK H METOZI0M 30HHOH miaBki. MoHokpucramist Ha ocHose LiCu,0,, nonuposannsie cepebpom u

[THHKOM IOJIYYEHBI METOJA0M paCTBop-pacrmaBHoii KpHCTaJUIM3allkH.



- pe3y/bTaThl TEPMOrPABUMETPHYECKUX HCCIEI0BaHUH W3MenbueHHBIX KpucTtamwios LiCu,0;, oto-
JOKEHHBIX B BO3JYLIHOH aTMocdepe M B cpele aproHa, Mo3BOJIMBIIME YTOYHHTH (a30Byio jua-
rpammy Li;CuO,~CuOy u1st BO3yIIHO# cpejibl H CKOPPEKTHPOBATEL PEKUMbI KPUCTAIH3AIHT. Y-
TaHOBJICHO, YTO JOIMHPOBAHUE IIMHKOM HE MPUBOJUT K CYIIECTBEHHBIM W3MEHEHUSIM TEPMUYECKUX
xapaktepucTuk coeaunenns LiCuy0,, a B cpesie aprona oHO coXpaHsieT yCTOHYHMBOCTD /10 TeMIepa-
Typbl rasnenns (1320 K) u xapakrepusyercs ¢pa3osbiv nepexoom mepsoro poza npu 983 K.

- Pe3yJbTaThl PEHTTeHO(PA30BOr0 M PEHTIEHOCTIEKTPAILHOTO aHAIN30B MOMYYEHHBIX KPHCTAILIOB.
To, uro B pemerke LiCuO; npoucxoaut 3amemenue atomos Li 1 Cu Ha atomMbl Ag u Zn noareep-
KIAeTCsl, Kak N3MCHEHHEM IEPHOIOB JIEMEHTAPHBIX SYCCK, YCTAHOBICHHBIX METOJOM PEHTIEHOB-
CKOH JiupaKiuu, TaKk ¥ 371E€MEHTHBIM COCTABOM KPHCTA/UIOB, YCTAHOBJIEHHBIM METOIOM PEHTIre-
HOBCKOH ()JTyOpeCcieHTHOM CIIEKTPOCKOIHH.

Pesynbrarbl W3MepeHHMH MarHMUTHOH BOCIPHHMYHBOCTH B TEMIEPaTypHOM HMHTEpBale
5<T<300 K npu nanpsokennoctu marautsoro nons H=0: 0.5; 10 D u 10 kD B pexumax FC
(oxnaxxnenne B MaruTHOM none) u ZFC (oxnaxjenue 6e3 MarHMUTHOro mous) MPUBEJIEHEI B
pasoene 3.2. 1Ipn u3MepeHusx B CHIbHOM MarHuTHOM nosie (10 kJ) na 3aucumoctsx y(T) mwis
BCEX KPHCTALIOB (PMKCHPOBAIM MIMPOKHH MAaKCHMyM, XapaKTEpHBIA JUIA HH3KOPa3MEPHBIX
antudeppomarnetukos npu T=25 K. B cnalbix MarHMTHBIX NOJSX HA ITHX 3aBUCHMOCTSIX
nposiisics ocTpbiii MakcumyMm ripu T=150 K. IlpucyrcrBue Takux MakcHMyMOB Ha 3aBHCHMOCTH
x(T) cBs3biBaeTCss ¢ OCOOEHHOCTAMM KPHCTAUIMYECKON CTPYKTYphl COEIHMHEHHS: HAIHYHeM
o6MenHo-cBs3aHHBX Cu’ - O Hemnoyex, 00pasylomux JeCTHHYHOOOPA3 bl MOTHB, M KBAJPaTHBIX
CETOK MEJIH, CIOCOOHO# aKKyMyIMpOBaTh KUCIOPOJI, TeHEPUPYIOIIHII HOCUTEH P-THIIA.

U3 pe3ynpTaToB H3MEPEHHH 311eKTPOPH3UYECKHUX CBOKCTB, BBINOJIHEHHBIX, B TOM YHCIE, Ha
6e3nBoitnukoBeIX Kpuctamax LiCuyO,, cieayer, uto oHH NPEJICTaBIAIOT COO0H JUIIEKTPHKHA C
BBIDOKCHHON KpUCTALIOrpaduyIecKoi aHU30TPOIHEH MPOBOAMMOCTH M CHIIBHON JIOKaIH3aImMei
HOCHTEICH p-THIIA Ha CTPYKTYPHBIX Je(eKTaX. AKTHBAIMOHHBIA M MOTTOBCKHMH XapakTepbl
3aBHCHMOCTEH IPOBOAMMOCTH Ha IIOCTOSHHOM TOKE M CTeNeHHAs YacTOTHAS 3aBHCHMOCTD
MPOBOZIMMOCTH Ha IIEPEMEHHOM TOKE, YKa3blBAIOT HA TO, YTO MEXAHU3M 3apsi/I0BOr0 TPAHCIOPTa —
IPBDKKOBBI. MakCHMYyMBI Ha TEMIIEPaTYpPHO-4aCTOTHBIX 3aBHCHMOCTSX IPOBOIUMOCTH M TaHTeHca

PEAKTHBHBIX MOTEPH CBUIETEIILCTBYET O nebaeBCcKOM XapaKTepe pejlaKCallHOHHBIX IIPOLIECCOB.

Poct nposoaumocty LiCu;O, nipu lonuposanuu Ag u Zn paccMOTPEH aBTOPOM € HCTIOJb-
30BaHHEM MEXaHH3Ma MPBDKKOBOH IPOBOMMOCTH B PEXKHME JIOKAIM3AUUM BONHOBBIX (yHKIHMIA

HOCHTEJIEH, CaJlalOIIAX SKCIIOHEHIMAIBHO HA PACCTOSHHUAX MHOTO GOJIBIIMX GOPOBCKOTO pajinyca.
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[Ipu MaibIX KOHIEHTpALMAX IPUMECH OHH He TIEPEKPRIBAIOTCSA W KPUCTAILIBI JIEMOHCTPHPYIOT JIH-
JNICKTPHYECKHE CBOWCTBA. YBEIHYECHHE €€ KOHUECHTPALUH TIPUBOIUT K YCHJICHUIO MEPEKPLITHS
BOJIHOBBIX (DYHKIMH COCEJHUX LEHTPOB BIUIOTH JO TMOSBICHUS METATTHYECKOH nposoaumMoctu. C
POCTOM KOHLEHTPALHH [PUMECEH BO3pacTaeT TakKe HEPrus aKTHBALMK, HAYATBHBIA POCT KOTO-
poit 00yCIIOB/IEH yBelTHYEHHEM KyJIOHOBCKOTO CIIYuaifHOrO MOTEHIHANA, CO3IaBAEMOro 3apsHKeH-
HBIMH [TPUMECSIMH.

B 3akmountensHoll yacTi smcceprauuu copMyIHPOBAHBI BHIBOMBL, ONHOCTHIO COOTBET-
CTBYIOIHE MIOCTABJICHHBIM BO BCTYITHTEJILHOM YaCTH IHCCEPTALMOHHOM paBOoTHI 3a/1auaM, JTOrMYHO
BBITEKAIOIIME U3 PE3YJIbTATOB MPOBEACHHBIX ABTOPOM HCCIIEI0BAHMIA.

Crenyromue 3amMeqanus HeO6X0MMO CETATh M0 pabore.

1. Tlpn obcyxkieHHn pes3y/nbTaTtoB JKCHEPHMEHTOB [0 TPaHCIIOPTY 3apsijia JHCCEPTaHT
OTPaHHYHIICH ~ pACCMOTPEHHEM  HOCHTENEH  p-THNA, TeHepHpyeMbIX 9KCTPA-KHCITOPOJIOM,
JIOKAM30BAHHBIM B CETKaX OJHOBaJIEHTHOH Memu. HescHo, yumThIBamach IM BO3MOJKHOCTE
CyLIECTBOBAHHS B UCCIICIOBAHHBIX CHCTEMAX JPYTHX HOCHTEIEH,

2. B paspene 3.4.1, rue paccMarpuBaroTcs BOMPOCHI, CBSI3aHHBIE C YCTAHOBJIEHHEM
MArHHTHOTO MOpAAKA, C/IE/I0BAN0 yKasaTh MYTH OOMEHHBIX B3aHMOJEHCTBHI MeJb-KHCIOPOX ¢
CYMECTBYIOMHMMH OLEHKAMH BETHIHH OOMEHHBIX KOHCTAHT JUIS Pa3/IM4HBIX BAPHAHTOB.

3. K mocromncTBaM paGOTBI ClEYeT OTHECTH TO, YTO GOJIBLIOH OKCIIEPUMEHTAIbHBIH
Mar€puail MOJy4eH, Kak Ha KpHCTaulax ¢ BBIPAXKEHHOH IBOWHHKOBOI CTPYKTYpOi#l, Tak W
Oes3nBoitHukoBbIX KpucTamnax LiCu,0,. Crenosano 00cyauTh, Kakum o6pazom [POSIBUJIACH 3Ta
Pa3sHHULA B 3JIEKTPOPH3UIECKUX W MArHUTHBIX CBOMCTBAX.

Crienanuble 3aMeuaHust He CHIDKAIOT KAUeCTBa JIHCCEPTALMH M HE BIHSIOT Ha oburyio moo-
KUTEJIbHYIO OLeHKY auccepraimun JIAY Illu Xbey, a Takke He NMOIABEPraioT COMHEHHIO e Hayy-
HYIO H IIPAKTHYECKYIO LIEHHOCTb.

Hayunas nosusna, oocmosepnocme u cmenens o6ocnosannocmu HAYYHBIX NONONCEHU U
6bI60006, CHOPMYIUPOBAHHBIX 6 dUCCepmayu. Hayunas HoBu3Ha jmcceprammonnoit paGors! JJAY
[l Xbey cOCTOMT B TOM, YTO B Heif MOMTyYeHbI HOBBIE JIAHHBIE O 3apsi/IOBOM TPAHCIIOPTE B KPUCTAILIAX
LiCu,0, u ero teepabix pactBopax Li(Cuj..Zny),0,, (Li 1xAZ)Cw0,, pacumpsronmx Bo3MOKHOCTH
MOIH(pHKAIIAN TTO/IIIIETIEBOI YIEKTPOHHOM CTPYKTYDBI M JAOCTHIKEHUS nepexo/ia B METa/UTHUECKYIO (asy.
Yrounennl asopast qmarpamma cucrems! LiCuO,—CuO,. ONpEJIC/ICHbI MPE/IEbl PACTBOPUMOCTH B
cucTeMax TBep/bIX pacTBOPOB Li(Cuy.xZny)r0s, (LijxAge)Cur0, 1 yeinoBus ux obpazoBanusi.

JlocToBepHoCTh Onpeaensercs ucnob30BaHuEM CTaHIapTH3UPOBAHHBIX METOHK U 06OpPY-

JOBaHHus, MOATBEPKIAAETCS JIOTUHYECKOH CBSA3HOCTBIO pE3yibTaToOB, €AMHCTBOM oIuMcaHus. B xome
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BBIIOJIHEHUS pabOTHI €€ pe3yIbTaThl OBLTH CBOEBPEMEHHO JI0JIOKEHBI U 00CYK/IEHBI HA POCCHHCKUX
U MEXIYHApOAHBIX KoH(epeHuusax. OHM HEe MPOTHBOPEYAT CYIIECTBYIOUIMM IPE/ICTABICHUAM H
JUTEPATypHBIM JaHHBIM. OCHOBHBIE BBIBOJIBI C/IE/IaHbl ABTOPOM Ha OCHOBE OGIIMPHOTrO M J06pOT-
HOT'O 9KCHEPUMEHTAIIBHOIO MaTepHalia, 10CTOBEPHOCTh KOTOPOIO HE BEI3HIBAET COMHEHUI.

lpaxmuyeckas 3HAUUMOCMb NOIYYEHHBIX AGMOPOM OUCCEPMAYUYU Pe3YTbMAMOE OTPEICIs-
€TCsl TEM, UTO MOJYHYEHHbIC aHHbIe O TposiBieHUH B kpucTamiax LiCu,O, u TBepabIX pacTBOPOB Ha
UX OCHOBE 3()(eKTa OPOroBOro Mo IMEKTPHIECCKOMY IOJIO MEPEKITFOYEHHS U3 BRICOKOOMHOTO B HH3-
KOOMHOE COCTOSIHHE, MOTYT OBITh HCIOJIb30BAaHbI JUISl CO3JaHMs BApPUCTOPOB M Iepekodaresneit
NIEKTPHYECKOT0 TOKA. Pe3ysIbTaThl 5THX MCCIIEI0BaHMI BaXKHBI TAKKe JUIs pa3paboTKH YIPaBISEMBIX
MHAYKTHBHBIX 3JIEMEHTOB M Pas/MYHBIX PE/IAKCAMOHHBIX reHepaTopoB. Onu, Ge3ycioBHo, GymyT
BOCTPeOOBaHbI IIPH MIOCTPOCHHUS TEOPETHUYECKHX MOJIeNel HU3KOPa3MEPHBIX MArHETHKOB, @ TAKXKE KaK
CIIPABOYHEII MaTepua.

Coomeememeue cooepoicanus Ouccepmayuu yka3anHoi CReYUANLHOCMU U MpeboBaHUIM
[Tonodxcenus o nopsoke npucysicoenus yuenwix cmeneneit BAK. Tuccepramus JIAY 1llu Xbey «HMc-
CIIENI0BaHHASA OCOOCHHOCTEH 3apsOBOrO TPAHCTIOPTA M MATHHTHBIX CBOMCTB HM3KOPa3MEPHOTO aH-
tudeppomarnetrka LiCu,O,, CBSI3aHHBIX C €ro I0NMMPOBAHHEM) BBINOJHEHA HA BBICOKOM Hay4YHOM
YPOBHE, MOJHOCTBIO PACKPBIBACT TEMY, ABISAETCSA 3aBEPIICHHBIM HAyYHO-KBAIM(HKAIMOHHBIM HC-
cienoanneM. OHa COOTBETCTBYET MAaclopty Hay4Ho# crienmanbroct 01.04.07 «Dusmuka KOHIEHCH-
POBAHHOIO COCTOSHHUA». Ee pesybTaThl BHOCAT 3aMEeTHBIN BKJIa B Pa3BUTHE aKTYaTbHOTO Hay4HO-
IO HaNpaBJIEHUs: TEOPETHUECKOE U IKCIIEPUMEHTAIILHOE M3ydeHHEe (DH3NYECKON TIPUPO/IbI CBOHCTB
HEOPraHUYeCKUX COC/IMHEHUH U JIMIJIEKTPUKOB B 3aBHCHMOCTH OT MX XHMHYECKOro cocrtapa. 1o
CBOEMY 00BEMY, JIOCTUTHYTHIM pe3yIbTaTaM, Hay4dHOH M NPAKTHYECKOH 3HAYMMOCTH OHA MOJHO-
CTBIO YNIOBJIETBOPSIET BceM TpeboBanusM «I10J105KeHHs O MOPSI/IKE IPUCYKIEHHS YICHBIX CTeleHeH
BAK», mpeabsiBisieMbM K JMccepTalMsAM HAa COMCKAHME YYEHOH CTENEHHM KaHMiaTa (YU3HKO-
MaTeMaTH4ecKX Hayk no crnenuansHocT 01.04.07 — «Pusuka KOHIEHCHPOBAHHOTO COCTOSHUSNY, a
ee aBTop, JIAY Illn Xbey, 3acmyKHBaeT NPUCYKICHHUS EMY 3TOH CTENEHH.

Astopedepar 1 9 onyOIHKOBaHHBIX PaGoT, 4 U3 KOTOPBIX HANEyaTaHbl B JKYpHAJIAX pexo-

MentoBaHHbIX BAK, momHOCTBIO 0TpaXkaloT coepkanne JuccepTalyu.

3aB. 1abopaTopueil KpHCTAIOCTPYKTYPHBIX —
ucenenoannit UMET PAH, npod, n.d.-mu. 77 /3 _¢z..~ B.®.llampait
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