OT3bIB o¢puuHaAILHOr0 ONMOHEHTA
HA JHCCEPTALHI0 HA COHCKAHHE YYeHOH CTeleHH
KaHanaaTa pusuko-MmareMaruyeckux Hayk Paransina I'puropus
Bapranosuua Ha Temy: «Hu3kopasMepHBIi MATHETH3M B TPEYIOJIbHbIX
pemeTrKax B TeJUIy PAaTax H QaHTHMOHATAX NEePeX0IHbIX MeTALIOB) M0

cnenpaabHOCcTH 1.3.10 @u3nKa HU3KHX TeMIeparTyp.

Juccepraimonnas pabora Paramsana ['puropus Bapranosuua mnocssmeHa
HCCTIEIOBAHMIO MArHWTHBIX CBOMCTB [BYMEPHBIX TPEYTOOBHBIX PEIIETOK B
TEIUTlyparax ¥ AaHTHMOHATAaX IMEePEXOAHBIX METAJUIOB. AKTYalbHOCTH pabOTHI
00yCIOBIEHA UHTEPECOM K HHU3KOPa3MEPHBIM MArHUTHBIM CHCTEMaM, B KOTOPBIX
KOHKYyPEHIA OOMEHHBIX B3aMMOJCHCTBHMH NPHBOAUT K ()OPMHUPOBAHHUIO
HK30THYECKHUX MArHUTHBIX COCTOSHUM.

Ocoboe 3HaueHWe B pabOTe YAENCHO IPUMEHEHHIO SKCIIEPHMEHTAIbHBIX
MNOAXONOB K HMCCIEJOBAHMIO CIOMHOBOM JMHAMHKH W €€ BIMAHUA Ha (a3oBbIe
IIEPEXObl B CIIOKHBIX MATHMTHBIX CTPYKTYPaX. JTO O3B OJIAET HE TOJNBKO yTITyOHTh
MOHUMAHWE TOBEICHUA HU3KOPAa3MEPHBIX MArHWTHBIX CHUCTEM, HO M OIIPEJIEIHTH
KIIOYEBBIE MAapaMETPbl Uil pa3pabOTKM HOBBIX MAaTEPUANIOB C 3aJaHHBIMH
XapaKTCPUCTUKAMHU.

KpoMe TOro, IByMEPHBIE MArHETHKH OTKPBIBAIOT IIEPCIIEKTUBHI B 00macTu
CIIMHTPOHHKH, [I€ MOXKHO pa3pabareiBaTh 6071ee S3HEProd(PHEeKTUBHBIC YCTPOUCTBA
s obpabotku m mepemadn uHpopMmammu. OHHM TaKKe SBISIOTCS BAXHBIM
HMHCTPYMEHTOM Ui (OyHIaMEHTAIbHBIX HCCIICOBAHKH, ITO3BOJISS U3y 9aTh IIPUPOLY
B3aMMOJCHCTBHM B CHJIBHO KOPPEIMPOBAHHBIX CHCTEMAX, a TAKKE TECTHPOBATH
TEOPETUYECKHE MOJIENIH, PAHEE HEOCTYTHbIE IS TIPOBEPKH B IKCIIEPHIMEHTAX.

CrpykTypa quccepTrauuy

Jlucceprauus COCTOMT W3 BBEJCHHA, IATH IJIAB, 3aKIIOYCHHMI M CIIHCKA
mureparypsl. O6mmuit 06beM paboTHI COCTABIAET 95 CTpaHMIL, BKIOYast 74 pUCYHKa

u 8 Tabymn, CIIHMCOK IMTUPYEMOM IMTEPATy Pl COACPIKHUT 73 HAUMEHOBAHM.



Hay4ynast HOBH3HA U JOCTOBEPHOCTH 3ALHIIAEMbIX MOJIOKEHH I

HaydyHast HOBH3HA paboThI 3aKIFOYAeTCsl B CHCTEMATHYECKOM HCCIIeIOBaHHM
JIBYMEPHBIX TpPEYTrOJbHBIX PEeUIeTOK C pPa3iMYHBIMA CIHHAMH M MAarHUTHON
AHU30TPOIUEH B CEMENCTBAX aHTUMOHATOB IEPEXOIHBIX METAIUIOB M TEJUIYPATOB
MapraHia ¥ OJHOBAJIEHTHBIX MOHOB. BriepBbie yCTaHOBIIEHBI TapaMeTPhl OCHOBHOI'O
COCTOSIHMSI B HEKMpanbHOH Momupukanun MnSb,Og, aHTHMOHATaX MEPexOIHBIX
meTaynoB TMSbyOs (TM=Co, Ni, Cu) u Tennyparax AoMnTeOg (A=Li, Na, Ag,
T1). IlpoBenen cpaBHUTENBHBINH aHANN3 KUPAJbHOW M HEKUPATIEHON MOJU(GHKALMH
MnSb,0¢, a Takike B3aMMOCBSI3U CTPYKTYPBI ¥ CBOUCTB B CEMEHCTBE aHTHUMOHATOB
IIePEXOIHEIX METAJIIOB. BriepBbie TOCTpOeHbI MarHuTHEIE (ha30BbIe HHATPAMMEI ISt
Li;MnTeOg u Na,MnTeOg, npeanoskensl MOJEJIM UX MAarHHTHOW CTPYKTYPBHI.

JloCTOBEPHOCTD MOJIYyYEHHBIX PE3yJIbTAaTOB 00ECIeUNBAETCS UCIIOIb30BaAHHEM
COBPEMEHHBIX  JKCIIEPUMEHTATBHBIX  METOJHK, Ka4eCTBEHHBIX  00paslos,
BOCIIPOM3BOAMMOCTBIO PE3YJILTATOB U COTTIACHEM C JAHHBIMU YU CJIEHHBIX PACYETORB
1 JIUTEPATYPHBIMU CBEIECHUSIMHU.

IIpakTH4YecKkasi 3HAYHMOCTb PAGOTHI

Pacmmmpenue kxpyra coeivHEHUH, B KOTOPBIX peaju3ylOTCsl ABYMEpHBIE
TPEeYroJIbHble PpEeIeTKH C pa3IdYHBIME CIHHAMH, HMeeT QYHIaMEHTAIbHYIO
BaYKHOCTb [IUJISI MOHUMaHUS (OPMHUPOBAHUSI OCHOBHOI'O MArHHUTHOTO COCTOSIHUSI
JIBYMEPHBIX CHCTEM. Pesyibrarbl NHUCCePTAMOHHOM pabdoThl BHOCIT BKIJIAI B
pPa3BUTHE TPEACTaBICHWA O HU3KOPa3MEPHOM MAarHeTu3Me U MOTYT OBITh
MCIIONB30BAHEl TIPH CO3J@HWHM HOBBLIX (DYHKIAOHAIBHBIX MAaTEpPUAJIOB IS
3JIEMEHTOB MArHUTHOMW 3aIlUCU U XPaHEHHSI HH(OPMALUH.
K Baxkneidmum pesyapraram juccepraunonHoi padortsl 1.B. Paransna mMoxHO
OTHECTH:
1) TlpoBeneHue OETAILHOTO aHAIM3a MarHUTHBIX cBOMCTB MnSb20s. BrlsiBienne

TOTO, 4TO ero HEKHpabHas MOIU (UK JeMOHCTPUPYET
a"TH(GeppoMarHuTHoe yropspodenne Huxke Ty = 8 K, a cpaBHeHne ¢ KHpaabHOU

MO,I];H(]I')HKEIHHCI?I [IOKa3aJIo UX CTPYKTYPHOE U MaroiuTHOC CXOACTBO.



2) WccnenoBanue anTtiMoHaToB CoSba0s, NiSh.0s u CuSb20s. Ycramonnenue
toro, uro CoSb:0s wu NiSb20s TpoABNAIOT aHTHPEPPOMArHUTHOE
yrnopsnouenne Huxe Ty =11 u 20 K, cootBeTcTBeHHO, B TO BpeMs kak CuSb>Os
OcTaeTcsl MapaMarHUTHEIM BIIOTE 70 2 K.

3) Hzyuenune temnyparos A-MnTeOs (A = Li, Na, Ag, T1). Beiasnenue Toro, uto
LioMnTeOs u Na:MnTeOs nemoHcTpupyioT 120-rpagycHoe MarHuTHOE
ynopsaodenre Huxke TN = 8.5 u 5.5 K, coorBercTBeHHO. [TocTpoenue dazoBbix
auarpaMmM, — IpeJIOKEeHHe  MOJENd  Auid  OOBACHEHHWS  MarHUTHBIX
B3aUMOICUCTBUMH.

4) IlomydyeHne HOBBIX [JI@HHBIX IO MAarHUTHBIM (a3oBBIM mHepexoiaMm H
KOPPEeJSIMIM B HU3KOpa3MEPHBIX CUCTEMAaX.

Kax bl U3 3TUX Pe3ynbTaroB 00s1a1aeT HECOMHEHHOH HAYYHOH HOBU3HOI M

SIBJ/ISIETCS MPAKTUYECKH 3HAYUMbIM.

Crengyer OTMETUTD, UTO UBJIOKEHUE BEAETCS JAKOHUIHO U MOCIeI0BATENIEHO,
SKCIepUMEHTAlIbHEIE PE3YILTATEI JAIOTCS C MAaKCUMAJILHO BO3MOXKHOM IMOJHOTOM.
K mmrocaMm caenyer OTHECTH YeTKOe ONMCaHUe BKIANa COMCKATENS B IPOJETIaHHyIO
pabory. BaxspIM sBIseTcst TOT (aKT, YTO M3MEPEHUS HAMATCHUYEHHOCTH M
TEILIOEMKOCTU BBINOJIHEHB! JIMYHO COUCKATENIeM B COOTBETCTBHU C 3asBICHHOI
IEeJIBIO HCcIenoBanus. B ob3ope muTepaTypsl HIMPOKO OCBEIICH PSJT MarHETHKOB C
OBYMEPHBIN TPEYroJbHOM pEIIeTKON, COAEPKaIlMX HOHBI EPEXOTHBIX METAJIOB,
BXOJALIKME B COCTAB MCCIIEAYEMBIX COeAUHEHUHU. JTO MO3BOJISIET OLIGHUTH YPOBEHE
HOBU3HBI W HAy4YHOH 3HaYUMOCTH paboThl. BEIOOp OOBEKTOB SBISETCS
0DOCHOBaHHLIM U JIOTMUHBIM. OmpeneneHne OCHOBHOI'O MArHUTHOTO COCTOSHUS
TpedyeT U3MEpeHUH He TONbKO MPH HU3KUX ¥ CBEPXHU3KUX TEMIIEPaTypax, HO U B
YCIIOBUSX CUJIBHBIX MAarHUTHEIX Ioyieid. MIMeHHO ¢ Takas 3amaya peluanach IpH
YCT@HOBJICHUH TapaMETPOB MarHUTHOMN IOACUCTEMBI B aHTUMOHATax U TeJTy paTax
mapranina MnSbOg, LixMnTeOs, NaMnTeOg, 07151 KOTOPHIX OBLTHA BBITOJHEHBI
U3MEpEeHHUsl B UMIIYJIBCHBIX MAarHMTHEIX IIOJIAIX W ONpENEsIeHbl MOJIE CIUH-(IIona,

CIIMH-(IIUIIA U TT0JIe aHU3OTPOIIHH.
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B menom nmuccepranus Paramsma [.B. npencramser co6oil HeopaMHapHBIH
MpUMep YyCIENTHOr0 COYETaHusl KOMILIeKca SKCIIepUMEHTaIbHBIX U TEOPETHIECKUX
METOHOB, KOTOPHIC B COBOKYNHOCTH IIO3BONHANIM BBIIOJHATE 3aBEPIICHHOE
MCCIIe[IOBAHME, HAYHHAs C OIMCAHUS CHHTE3a O00pa3loB, WX CTPYKTYPHOI
XapaKTepH3aliH, Yepe3 MPEUU3HOHHbIC H3MEPCHIS TEPMOANHAMAYECKAX CBOMCTB
M TEOPETHYECKHE pacueTsl WHTErpajioB OOMEHHBIX B3aUMOAEHMCTBUH, [0
MIOCTPOEHHS 3aKOHYEHHOI'0 ONMCAHHUS OCHOBHOI'O MAarHUTHOT'O COCTOSIHUS.

K conepkanuio padOTel KMEIOTCS CIIEAYIONE BOMPOCHI U 3aMeYaHus ;
. B uMIIyabCHBIX MAarHHTHEIX IOJSIX MOMEHT HAacCEHIICHHs HexupanbHoi (P31m) u
kupaneHoi (P321) ga3z MnSb,0Og x0Tk U Omu30ox k Spp/fu.. (ctp. 55, puc.3.4), HO
ICMOHCTPHPYET 3aMETHYIO pasHULY B abCONIOTHBIX 3HaYeHHIX. C YeM, 110 MHEHHIO
COUCKATEIs, 3TO MOXeT OBITh CBS3aHO?
. UsBectHo, wro mom Co®* ob6namaer 60MbIION ONHO-HOHHON aHU3OTPOIHEL.
ITpOBOIMIACE JIM OLICHKM MArHUTHOM aHU3O0TPOIMU B PSy AaHTUMOHATOB
IEPEXOMHBIX METAJUIOB B 11enom 1 CoSb,Og B wacTHOCTH?
. Ilonmwxkenue TteMmmeparypa Heenss B Teluypare Ag' 10 CpaBHEHHIO C
M30CTPYKTYPHBIMU coemuHeHmssMu LiT w0 Na™ npuinucano OONbLUIOMY HOHHOMY
panuycy nepsoro. B Toxe Bpemst, pa3nuyus B HOHHEIX paguycax Na™ u Ag™ ropasmo
menpine, 9eM Na' u Li*. Bplcokas 37eKTpooTpHIATelbHOCT cepedpa MOMKET
IIOBJIMSITE HA XMMHYECKYIO CBSI3b MEXAY CJIOSMH M OBITH MPUYHHON M3MEHEHHUs
TEMIIEpaTypbl MarHUTHOIO IHepexona. B cBsi3u ¢ 3TuUM, Obuio OBl HMHTEPECHO
CpPaBHUTH MHTErpalibl KOCBEHHBIX OOMeHHBIX B3auMozedcrBuil B NaxMnTeOs ¢
TakoBbIMH B AgoMnTeOg.
. B Tekcre muccepranuy MMEIOTCS ONeyaTKd (BIIpOYEM, UX HEMHOIO) M HeydadyHbIe
BEIpaKeHMs1 Tuna «obmeH J2 3adpycrpuposan» (crp.63); Ha crp. 22, puc.l.l4
BMecTO (pasel «okTasapel NbOg» ykazano «oxrasupel NiO»; Ha crp. 76, npn
ONMUCAHUY TIOpsiIKa (ppycTpanuu B Gopmyne nomyuieHa omunbdka f= Tyn/0 Bmecto
= 0/Ty; HMeeTcd psif rpaMMarTiyecKuX OLIMO0K B BHE NIPOIYIIEHHEIX [IPEJJIOr0OB.
BrlmeykazaHHble  3aMeuaHus  He OKa3pIBalOT BIMSHHS Ha  OOLLyrO

ITOJIOXKUTECJIBHYIO OILCHKY ﬂHCCBpTaHHOHHOﬁ p86OTbI Paransana FB, KOTOpad



COAepXUT OOJIbIIOE KOJMYECTBO pE3yNbTaroB (yHIaMEHTANIBHONO XapakTepa,
3HAYCHME KOTOPBIX CO BpeMeHeM OyIeT TOJBbKO BO3pacTarb. BBICOKUI ypoBeHB
AHCCepTalMK NOATBEPKAACTCS COOTBETCTBYIOIUMH Ty OIMKalUAMY TUCCePTaHTa B
Hay4HBIX XKYpHaJIax C BLICOKMM DEHTHHIOM, PE3yIbTaThl NPOULIH ampobalnio Ha
BCEPOCCHHCKUX 1 MEKIYHAPOAHBIX KOH(bepeHIUIX. ABTOpedepar OTHO 0TpaXkaeT
OCHOBHOE COZEpXaHWe JIMCCepTAllMM U XapaKTepu3yeT Pe3yJbTaThl MPOBEISHHBIX
ACCIIEIOBAHUH.

Juccepranus orBedaeT TpeOOBAaHMSIM, YCTAHOBIEHHLIM MOCKOBCKUM
roCylapCTBeHHbIM yHUBepcuTeToM MMeHH M.B. JIomoHOCOBa K guccepTanysaM Ha
COMCKaHHME YYCHOM CTeleHM KaHJujara (QU3UKO-MaTeMaTHYECKUX  Hayk.
Comepxanue IucCepTallii COOTBETCTBYET I[1aClOpTy cUeluambHOCTH 1.3.10 —
«Du3MKa HU3KAX Temneparyp» (o (H3MKO-MaTeMaTHuYecKuM HayKaM), a TaKiKe
KPUTEPUAM, ONIpeleNeHHbIM Im. 2.1-2.5 IlonokeHus O HPUCYXKICHHH YYEHBIX
CTemeHe# B~ MOCKOBCKOM  TOCYZapCTBEHHOM  YHHBEPCHUTETE  UMEHH
M.B.JIomonocoBa, a Takke OQOpMIIEHa, COITACHO NPHIOKEHUIM Ne 5, 6
[Tonoxkenust o muccepTalOHHOM —coBeTe MOCKOBCKOIO TOCYAapCTBEHHOTO

yuuBepcurera umenn M.B.Jlomorocosa.



Counckarens Parausim I'puropuii BapranoBuy 6e3ycioBHO 3acTyKHBaeT
NPUCYKACHUS YUYEHOH CTENeHM KaHauaara (GU3UMKO-MaTeMaTHYecKUX HayK II0

crenuanbHocTy 1.3.10 — Pusnka HU3KUX TeMITepaTyp.

OduuuanbHbIil ONIOHEHT:

JOKTOp (hU3HKO-MaTeMaTHYECKUX HaYK,

Benymmii HaydssIll cOTpyaHUK tabopaTopuy OU3UKI MATHUTHBIX SBICHMI
Wucturyt dpusuxu um. JI.B. Kupernckoro CuOUpckoro oTaeneHns Poccuiickoit
aKaZeMud Hayk - obocobnennoe noapasneneare GUIL KHII CO PAH

Kazax Haranbs Banepresna

« 06 » nexadps 2024
KoHTaKkTHBIE TaHHEIE:

Tel.: 8(391)243-26-35

e-mail: nat@jiph.krasn.ru

CrnenuanbHOCTh, 10 KOTOPOH 0GUIHMaTbHBEIM OIIITOHEHTOM
3allUIIeHa TUCCePTaIIH:

1.3.8 — ®uznKa KOHJACHCHPOBAHHOIO COCTOSHUS

AJllpec mecTa pabOThI:

660036, r. KpacHosipck, AkageMropojiok, . 50, ctp. 38

[oamuce BeAYLIEro HAYYHOTO COTPYIHUKA
naboparopuu OU3NKU MATHUTHBIX SIBIEHUAN

Wucruryra Qusuku um. JI.B. Kupenckoro Cubupckoro otnenenus Poccutickoit

aKaZeMHuu Hayk - obocobiennoro moapaznenernune UL KHL] CO PAH
Kazaxk H.B. ynocrosepsito

Yuenslii cekperaps MO CO PAH,

Kapaunaat ¢us.-MaT. HayK
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