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Cxema nojiyuyeHusi OKCHIHbIX HAHOCTPYKTYPHPOBAHHBIX IPEKYPCOPOB METOAOM
NHMPOJIH32a YJIbTPA3BYKOBBIX a3p030Jiei

OTkpbITHE s dexra KOJIOCCAJIbHOT'O
marueroconporusienuss  (KMC), T10 ecth
CYIIECTBEHHOTO HW3MCHEHHS  3JCKTPHYECKOTO

COIIPOTHBIICHUS] B MArHUTHOM I10JI€, TTOBJIEKJIO 32
cOOOH CTpeMHUTENbHBIH TIOUCK M H3y4YeHHe
o0najalomuXx MM MaTepuajoB B CBA3M C

BO3MOXXHOCTBIO MX TPUMEHEHHUS B YCTPOHCTBaX
HOBOTO TIOKOJICHHSI TSI CYUTHIBAHUS W XPAHCHHUS
uH(poOpMalli, B CEHCOpaX MArHUTHOTO IIOJS.
OoOHapy>XeH B

KMC ceMelicTBe

O ekt

MaHTaHUTOB ¢ obOmed (opmymnoi LniAMnO;
(Ln — P32, A — MIEIOYHON WM MIEIOYHO-
3eMEJIbHBIN JIIEMEHT) co CTPYKTYpO#
nepoBckuTa. g 3TOro Kiacca MaTepuasoB
OCHOBHBIM ~ MCXaHH3MOM  IIEpeHOCA  33psiia
SIBIICTCS. MEXaHM3M JBOHHOTO oOmeHa an -O-
Mn™. OOHapyxeHsl H JApyrHe CeMeucTBa
MatepuaioB, oOmamaronmx 3pdexrom KMC:
La;-xAxC003, xanpKOreHUIBI HA OCHOBE XpOMa,
cemeiictBo mupoxsopa Tl,Mn,07 u ap.

CrpykTypa MmanranutoB cemeiicrea Ca(Mn,Cu);Oy,

OnHuM W3 HEJaBHHX YCHEXOB B 00JacTh
n3yueHuss KMC wMatepuasioB OBUIO OTKPBITHE
HOBOro cemeiictBa mMaHranutoB CaCuxMnzO1,

o0Jamaromero  psaoM — IPEHMYIIECTB IO
CpPaBHEHHUIO C paHee HM3yYCHHBIMU CHUCTEMaMHU:
JUIS 3TOTO CEMEWCTBAa XapaKTepHa OOJbIas



YyBCTBUTEIBHOCTh K CIA0BIM MAarHUTHBIM TIOJISIM
W JIydmias — TeMIepaTypHas — CTaOMJIbHOCTB
a¢deKTa, YTO, HECOMHEHHO, YXH3HCHHO Ba)KHO
Ui OyAyIIuX MPaKTHYCCKUX IPUMCHEHUI.
Teepupiii pactBop CaCuxMn7.xO1, oTHOCHTCS K

COCIMHEHMSIM  CO  CTPYKTYpOM  JIBOMHOIO
HCKa)XEHHOTO0  MEPOBCKHUTA A'3B4O1p.  DOra
WHTEpeCHast CTpYKTypa MOJKET OBITE

MPEJCTaBIICHa B BUJE KapKaca, COCTOSIICTO W3
HUCKaOKEHHBIX OKTadapoB BOs, B  KoTOpOM
pasmemrarorcss katmonel A um A’ 12-tm
KOOPIMHMPOBaHHas — nosumms A 3aHATa
katmoHaMu Ca“, a B mosummu A' ¢
KOOpAMHAILNEH 4+4+4 HAXOIATCA Slu-
+ 2+
TemnepoBckue katuoHsl Mn™ u  Cu”. 2 B
OKTAd/Ipax BOg pacmosioskeHbl KaTHOHBI MN™" u
Mn™",

OnHUM U3 yAaYHBIX METOJOB MOJYUYCHHUS
TAKUX MAHTAHUTHBIX MAaTEPUAIOB  SIBIIACTCS
MUPOJN3  YIABTPAa3BYKOBOTO  a’po3oyii  —
pa3ioKeHUE  «TyMaHa»,  IOJYYEeHHOTO  C
MTOMOIIBIO YJIBTPa3ByKa M3 COJICBOTO PacTBOPA, B
ropsyed  30He Tedd ¢ oOpa3oBaHHEM
CYOMHKPOHHBIX YaCTHI[ CJIO)KHBIX OKCHJIOB.
[locne wcmapeHuss pacTBOPHUTENS W THPOJIH3A
HUTPATOB B OTrpaHUYCHHOM o0BeMe
yIBTPAIMCIIEPCHBIX ~ Karelb  YJIBTPa3BYKOBOTO
a’p0o30JIs pacTBopa coneit METAJJIOB
hopMupYIOTCS HAHOCTPYKTYPHUPOBaHHBIC
MPEeKypcopbl B BHJIC TMOJIBIX MHKpocdep ¢
000JI0YKOKM M3 HAHOYACTHUI[ CJIOKHBIX OKCHIOB
pasmepom  30-100 BM. Dror  cyrybo
HEPaBHOBECHBII TPOIECC NPOTEKaeT BCEro 3a
HECKOJIBKO ~ CEKYHJI, TI03TOMY  IOJIyYCeHHBIC
MIPEKYPCOPHI HCKITIOYUTEITEHO XUMHYECKH
AKTUBHBI, pearupys C oOpa3oBaHUEM
onHO(a3HBIX 00pa3OB MHOTOKOMITOHEHTHBIX
(GYHKIIMOHATBHBIX ~ MAaTEpUaJioB B TaKUX
KMATKUX» YCIOBHUSAX, KOTOPBIC HEIOCTHKUMBI
I IpyTMX METOAOB CHUHTE3a. BakHelmmm
CIICJICTBUEM HCIOJb30BAaHUS HAHOIPEKPCOPOB
SIBJISICTCS dbopMupoBaHue
HAHOCTPYKTYPHPOBAHHOW KEPAMHUKH, B JIaHHOM

a.x.H. E. A TI'ynunun,

acn. A.E.Yekanosa,

K.¢.-Mm.H. O.C.BosikoBa

rpynna (pyHKumoHaJIbHbIX MAaTEPHAJIOB

Z. Zeng, M.Greenblatt, J.E. Sunstrom,
M.Croft, S.Khalid // J. Sold State Chem. v.147,
pp. 185-198 (1999).

Clly4yae — JJI1 KyIPOMAaHIaHUTOB CO CTPYKTYpOU
JIBOMTHOI'O HMCKa)XXEHHOI'O IIEPOBCKHUTA, KOTOPHIE
JEMOHCTPUPYIOT TUTaHTCKOE
Mar"ieTOCONPOTUBIIEHUE, TO €CTh CYIIECTBEHHOE
MaJCHUE DJIEKTPOCONPOTUBICHUSI B MAarHUTHOM
nosie. VIMEHHO U1 TaHHOW CUCTEMBI «a)KypHas»
MUKpPOCTPYKTypa KEpaMHUKU IPEANOYTUTEIbHA,
IIOCKOJIbKY OPMHUDPYIOTCS ~ MHOXECTBEHHbIE
NEepeleiKl  MEXIy 3€pHaMH, B  KOTOPBIX
IIPOUCXOIUT TYHHEJIMPOBAHUE CIIVH-
MOJISIPU30BAaHHBIX ~ HOCUTeNleW  3apsama. B
pe3ynbTaTe ONTUMHU3ALUU MUKPOCTPYKTYpPbl HaM
yAaJOCh JIOOUTBHCS PEKOPAHOTO JUIsl JTAaHHOM
CHCTEMBI 3HAaYECHUSI MarHETOCOIIPOTHBIICHUS, B 2-

25 pa3a mpeBBILIAIONIETO  JTUTEpaTypHBIC
JIaHHBIE, YTO TMPHUONIKAET TMPOTHOZUPYEMOe
HUCIOJIL30BaHUE KMC- MaHTaHUTOB B
CIIMHTPOHHUKE.

HanocTpyKTypHMpPOBaHHBINA OKCHAHBIN
MPeKypCcop, NOJTYYeHHbIH METOI0M
NMHUPOJIH3Aa OKCUAHBIX a3po30J1ei

E.A.Pomerantseva, D.M.ltkis, E.A.Goodilin,
J.G.Noudem, M.V.Lobanov, M.Greenblatt,
Y.D.Tretyakov, = Homogeneity  field and
magnetoresistance of the Ca(Mn, Cu);O;, solid
solution frepared in oxygen, J.Mater.Chem.,

2004, v.14, pp.1150 — 1156
0.S.Volkova, E.A.Goodilin,
A.E.Chekanova, A.G.Veresov, A.V.Knot’ko,

A.N.Vasiliev, Y.D.Tretyakov, Magnetoresistive
“necked-grain” CaCuMngO1, ceramics prepared
by ultrasonic  aerosol spray  pyrolysis,
Mend.Commun., 2005, n.5, pp.131-133.



«Ajpo3osbHble  rpudouku». Iloable  gedpopmupoBanHbie  MuKpocdepsl,
SBJSIFOIMECS  TPOJYKTOM  MHUPOJHM3a  YIBTPA3ByKOBOTro  a’po3oisa  («TymaHa»),
COCTOSIBIIETO W3 MMKpOKAlelb pacTBOpa HUTPATOB KajbLus, MapraHiua U MeEIH C
pa3mepamu 1-5 mukpon. Mukpocdepsr 00pa3zyroTcs 3a CUEeT UCTIapEHUS BOJBI U3 Karelb
TIPU POXOXKICHHH «TyMaHa» depes ropsdyio 30uy (850-950°C) B Teuenue 2-5 cexynu.
(yugpposaa pacmposas snexmponnas muxkpockonus). MeToa TpUBEN K IOIYYCHUIO
BBICOKOJIUCIIEPCHBIX, PEAKIIMOHHOCIIOCOOHBIX MOPOIIKOB [JIsl TMOJYYEHUS CIOXKHBIX
MEPOBCKUTOMOIOOHBIX ~ MAHTaHUTOB, oOOJajarnMXx APPeKToM  OTPUIATETHLHOIO
KOJIOCCAJIbHOTO MarHeTOCONPOTUBIICHUS.

EHT = 5.00 kV Signal A= InLens  MSU HSMS
e Photo No. = 7091  Date 4 Mar 2005

«HepBHbIE y3JIb1 CIIUHTPOHUKH. Oopa3oBanne MPOTSZKEHHBIX
NMPOCTPAHCTBEHHBIX  MepemieiikoB  Mexay  MHKpocdepaMH  COeTUHEHUs!
CaCuMngO;;, moJlyYyeHHbIMM THMPOJIM30M YJbTPA3BYKOBOIO <TyMaHa» MNpH
Temneparype ropstaeii 3ombl meun 950°C. (yughposas pacmposas saexmponnas
muxrpockonust). OrpaHka 3epeH-«KiIyOHeln» u (HOopMHpPOBaHHE IJIOCKHX KPHUCTAJLIUTOB
0OyCIIOBJICHBI ydYaCTHEM B IIpoleccax pe-KPUCTAUIM3AlMU CIICI0B KHAKHX (a3,
HEOOJBIIINE 3aTBEPJAEBIINEC KAIUIM KOTOPHIX BHIHBI HA KPHUCTAUIMTE-KIIOACTaBKE»
cieBa.  Mukpocdepbl  NMpU  PEKPHUCTAUIM3ANMUKA  Pa3pylIarOTCs,  IOCKOJIBKY
BBICOKOWMCIICPCHBIC ~CHUCTEMBl HCYCTOWYMBBI W  CTApPAIOTCA YMEHBIIUTH CBOIO
MOBEPXHOCTHYIO DJHEPIHI0O 3a CYET COKpAIlCHHUs IUIONIAJA IOBEPXHOCTH ITyTEM
arperanuu. ®dopMmupoBaHUE IEPEIICHKOB MPUBOJUT K YCHJICHHUIO TYHHEIHHOTO




MaraerocornpotupieHus. [logo6HbIe CUCTEMBI MOXKHO HCIIOJIb30BATh B TMEPCIIEKTHBE
JUIsL TU3aiiHa YCTPOMCTB CHUHTPOHHMKM — MOTEHLIMAIBHOIO aHAlora 3JEKTPOHUKH, B
KOTOpOM B KadeCcTBE OCHOBHOIO (pakTopa paccMaTpUBAeTCs HE 3apsj, a CIUH
JIEKTPOHA.

M\

Mag= 5000 KX 1pm EHT = £.00 kW Signal A = InLens MSUHSMS
WD= 3mm Photo Mo. = 7115 Date 4 Mar 2005

i e § PN = THTE Do 4 s 2088 o= oRoaKR T o Sem Powhe T3 Dwe 't et 2008
IMonasi mukpocdepa («anebCHHOBasi KOPKa»), COCTOSIIAS U3 HAHOYACTHI OKCHAOB KaJbIWS,
MeIH H MapraHia, moJy4eHHas U3 HUTPATHOTO PacTBOPa B pe3yJibTaTe MUPOJIH3a a3PO30JIs MPH
750°C (c;eBa). «AsKypHasi» MHKPOCTPYKTYPA KePAMHKH, MOJYYEHHAs NMOC/Te CHEKAHHSI NMOJIbIX
yacTui-Mmukpocgep (cnpasa).




PeppunThbl

Ucnonws3zoBanne (eppuToB —  CIOKHBIX
OKCHJIOB XKelle3a — MHOrooOpasHo. B mocnennee
BpeMH BCC 60J'H>I_Hee BHUMAHHC YIICHHCTCH
HCIIOJIb30BAHUI0 MAarHUTHBIX HAHOYACTHUI[ HA UX
OCHOBE I OMOMEIUIIMHCKUX LIEIEH, IJI9 dTOro
pa3pabaThIBAIOTCS HOBBIE METOJMKHU TOJYUYCHUS
MAardmTHBIX )KHHKOCTCﬁ.

[Ipouecc mosyyeHHs: MArHUTHOM KUIKOCTH
COCTOHUT U3 I[ByX OCHOBHBIX CTa,Z[Hﬁ: HOJIy‘-IeHI/IH
MarHUTHBIX YacCTHUI] KOJJIOMJIHBIX pa3MEpoB H
cTadWIM3anuu UX B KUAKOW cpene. OcHOBHas
OCOOEHHOCTh 3TOTO MpPOIECCa COCTOMT B TOM,
9yTO0 00€ CTaJuh COBMEIICHBI BO BPEMEHH C
LIETIBIO TPEJOTBPAILICHUS arperaly YacTHl.

* Kpucranamueckas cTpykTypa Fe;0,
(mmuHe D)

MarseTuT, UCHOJNB3yeMBII B  KadyecTBE
JMCTIEPCHOM (pa3bl B MarHUTHBIX JKHIKOCTSX, B
OTJIMYHE OT MHOTHX JAPYTUX METaUIOB U HX
COCIMHEHUI Ui YeJIOBEUECKOro OpraHu3Ma
npakTudecku Oe3BpeneH. [loatomy, ecnu ObLIO
OBl BO3MOXKHO TIOJIOOpaTh COOTBETCTBYIOIIYIO
KHJIIKYI0 OCHOBY, KOTOpast He OyJIeT OTTOPraThCs
OpPraHU3MOM, TO, [0 BCEH BEPOSITHOCTH, YAAIOCH
ObI MOJYYHTh MarHUTHYIO KHJIKOCTb,
MPUTOJHYIO JJIs Pa3HOTO poJa METUIIMHCKUX
mpouenyp. K HacTosmemy BpeMeHH ObUIH
MPOBEJEHbl  JOCTATOYHO  IIUPOKHE  CEpHUH
1a00paTOPHBIX UCCJIETOBaHUM B 3TOM
HaTpaBJICHUU.

Tak, MeToJx THUIEPTEPMHUU OCHOBAH Ha
MarHUTOYyMpaBIsieMON JIOKaIH3alMl B 30HE
OMyXOJM MArHUTHBIX HAHOYACTHIl C 3aJlaHHOM
TEeMIEpaTypoi MarHMuTHOTO nepexoja
(Temmepatypoit Kropu) u mocieayoiem Harpese
3THX YacTHIl (M TKaHW OIyXOJIH) C ITOMOIIBIO
NEPEMCHHOI0 ~ MAarHUTHOTO TOS 10 CTPOTo
3anmporpaMMupoBaHHoi Temmeparypbl (~45°C).
Harpes MIPOUCXOTUT 3a cuer
MarHeToKajgopudeckoro 3¢gdexkra — U3MECHECHHs
TEMIIEpaTypbl MarHeTHKa MpHU aauabaTHIecKOM

U3MCHCHUU HaprDKéHHOCTI/I MargsuTHOI'O IIOJIA,
B KOTOPOM HaXOAUTCA MAaruCTHK.

IHononbiTHAs Gesiast MbIIIb AJIA
UCHbITAaHUM 3¢ deKTa JedeHus
PaKoBBIX 3200/IeBaHUSA C
HCNO0Jb30BAHMEM THIIePTEePMHUH

JloctaBka  J€KapCTBEHHBIX  BEHIECTB K
MOopaxEHHOMY Y4acTKy TaKkKe MOJXKET
OCYIIECTBISAITECA € TOMOINBI0  MarHUTHOM

KHUAKOCTU. TpaHCHOPT JIEKAPCTBEHHBIX BELIECTB
II0 COCYIHMCTOMY pYyCIly MOXET INPOXOIUTH C

MTOMOIIBIO BBICOKOJUCTIEPCHBIX
dbochomMmUAHBIX ~ BE3UKYJ -  JIUIIOCOM.
KonnenrpupoBanue JIUTIOCOM co
CTa6I/IJ'II/ISI/IpOBaHHI)IMI/I KOJIJIOMAHBIMHN

MAarHUTHBIMH YacTUIIAMU B 3JI0KaYECTBEHHBIX
KJIETKaX TOJ JEHCTBHEM BHEIIHETO MAarHUTHOTO
oJIs MOJKET o0ecneunThb JIOCTaBKY
MIPOTUBOOITYXOJIEBBIX JEKAPCTB K MOPAKEHHOMY
Oprasy.

I CHEPITOT MATRINITIEGTO NOJA
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Hcnoab3oBaHue runeprepMun
JICYeHHUSI PAKOBBIX OMyXO0JIei

IS

[Ipumenenue KOHIIEHTPUPOBAHHOM
MAarHUTHOM JKAJIKOCTH B Ka4yeCcTBE
PEHTT€HOKOHTPACTHOTO MpernapaTta OCHOBAHO Ha
MOTJIOIIEHUN PEHTT€HOBCKUX JIyded TBEPIBIMHU
MAarHUTHBIMHU YaCTHUIIAMHU.



Emé onHo HampaBlieHHME HCIIOJIb30BAaHUS

BBICOKOAUCTICPCHBIX MAarHuToOMAI'Kux
MaTepHuasoB — pa3paboTka MarHUTOCOPOEHTOB,
MO3BOJISIIOIIMX ~ TOBBICUTE  3(PHEKTHBHOCTH
pa3geneHus cMmeced 3a CY4€T  MarHUTHOWU

cenaparuu.
CrnoxHple OKCHABI JKEJI€3a MOTYT TaKkKe
BBICTYIIaTh B POJM XMMHYECKHUX CEHCOPOB.
MeronoMm muponusa adpososns Ha OHM MI'Y
COBMECTHO C JjabopaTopueld JMarHOCTHKH
HEOPraHWYECKUX  MaTepHaioB  XHMMHUYECKOTO
dakynerera MI'Y (mpod. A.M.I'acbkoB) ObLI
noily4yeH  oOpasen epputa  IMHKAa  C
MHUKPOCTPYKTYPOH, AQHAJIOTUYHOU
npuBoauBieiics Bbime. Ilopomok  ¢epputa
OUHKAa  CMCIIMBAIM C  TEPIECHHOIOM W
IIOJIy4YECHHYIO 11aCTy HAaHOCHJIM TOHKUM CJIOEM Ha
YUl — TOHKYIO KEPaMHUYECKYIO IIOJIOCKY,
KOTOPYIO C TIPOTHUBOIIOJIO)KHOM CTOPOHBI OBLI
HaHECEH MpOoBOAAIIMI ciiol HarpeBatens. K
MOJIOCKE ~ OBUIM  MpUMasHbl  IUIATUHOBBIE
IIPOBOJIOYKM — JJISL DJIEKTPOHArpeBa IOJOCKH U
[IOIaYl M3MEPUTEIIBHOTO TOKa Ha HAHOCHUMYIO
IJIeHKy ceHcopa. llociie BBICBIXaHMSA IACThI

4YCpe3 YUIl MPOITyCTUIIN BHGKTpI/I‘ICCKI/If/'I TOK, AJId
TOr'0 4TOOBI MMPOU30LICIT HArp€B MU IMPUIICKAHHC
IIaCThI C O6p830BaHI/IeM CIIJIOLITHOM TIJICHKH.

YBeuueHHOe U300pakeHHe YUIA-

ceHcopa
IIpUrOTOBJICHHBIA TakKMM 00pa3oM CEHCOp
MOMECTHJIM B PEaKTop, 4Yepe3 KOTOPBIH

MPOIYCKAIHN MePUOANUECKU (KaKIpie 3 MHUHYTHI)
100 TOK YHUCTOTO BO3/yXa, THOO CMECh BO3IyXa
M UWHEPTHOrO Ta3a, COJCPXKAIIero IPUMECh
cepoBosiopona. Ilpu temneparype mo 200°C ne

HA0JI01a7I0Ch HUKAKOI'0 OTKIMKAa OT CEHCOopa.
ITpu Temneparype 300°C mpu BBeieHUM B ras-
HOCHUTENb IPHMECH CEpPOBOAOpOJA TaJCHUE
HaNpsDKCHUST HA HW3MEPUTEIBbHBIX KOHTAKTax
PE3KO  YBEIMYMBAJIOCH, TOCIE IPEKPaLICHUS]
BBeJIeHHs npuMecu HyS manenuwe HampsoKeHHS
OBICTPO YMEHBIIIAIOCH.

-5}

onE

os} JHHHJHJ-I ||||.!||I!.|.-;-
b 0 ppe | | | 1

1 11001
1AL

0 20 40 &0 B0 W00 20 140 150 180 200 0 40
Bpowma, MuH

IloBenenune peppura NMHKA B
aTtMocgepax ¢ pa3IH4HbIM
co/iepKaHUEM CepoBOI0POaA

[TomydeHHBI CeHCOp 00aaeT BBICOKON
YYBCTBUTCIIbHOCTBIO 110 OTHOIICHUIO K
CEpOBOJIOPOAY U MOXKET OIpenesTh €ro B
KOHIeHTpauuu  Hmwke 1 ppm.  Yetko
MPOCIIEKUBAETCS KOHIEHTPALlMOHHAS
3aBUCHUMOCTh CHUTHaJIa CEHcopa, 4YTO [OCie
MIPOBE/ICHUSI  COOTBETCTBYIONICH  KaTMOPOBKH
IIO3BOJIACT KOJIMYECTBCHHO ONpCaACIIATh
KOHIIEHTPAIMIO CEPOBOAOPOIA B BO3AYXE.

acn. E.A.Yekanosa,

ct. O.C.IleTpoBa,

k.X.H. E. A Epemuna,

A.x.H. EA.TI'ynniaun,

rpynna (yHKIHOHAJbHbIX MaTEePHAJIOB

A.P.Kayas,

0.10.I'op6enko,

M.H.Ilonoga,

O.B.MeJIbHHUKOB,

J1a0. XMMHH KOOPAMHALMOHHBIX COeIMHEHUIt



«Cousinble Kamncyabl». Ilosble negopMupoBaHHble MHUKPOchepbl, SBISIONIHECT
IPOYKTOM PA3JI0KEHHUS BOJIHO-XJIOPUTHO-HUTPATHOTO ad3PO30JIsi COJICH B TOpsiUeit 30He
peakTopa M CoAepIKalue B MaTPUIIE XJIOPHUIa HATPUSI MAarHUTHBIE HAHOYACTHUIIBI OKCHIA
xenesa (Ckanupyrowas s1eKmpoHHaAs MUKDOCKONUSL).

Mag= 2000 KX 1pm EHT = 5.00 kV Signal A =InLens MSUHSMS
WD= 3Imm Photo No. = 1704 Date (27 Oct 2005

Hanouactuipl okcHuja xejesa,
U3BJICUYCHHBIC U3  COJITHOM
KarcyJjabl NIPU PacTBOPEHUU B
BOJIC




EHT = 10.00 kV Signal A=SE2  MSUHSMS
WD= 16 mm Photo No. = 4023  Date :15 Feb 2006
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Cdepuueckne muxpouactuibl LaggAgo,1sMNO3, modydeHHble MHPOIU30M a3po30Jei paz0aBIeHHOrO
BOJIHOT'O pacTBOpPA COJIEH.
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CHUMOK TOJIOBHOTO MO3Ta MBI C BBEACHHBIMH dYacTuilaMu LaggAgo1sMnO3;  (MarauTHO-
pe3oHaHCHass Tomorpadus, cjeBa), H3MEPEHHE MAarHUTOKAJIOPUYEeCKOro 3ddekra (MOBBIIMICHUE
TeMIepaTypbl 00pa3iioB B nepemMeHHOM MaruutHoMm mose H=0,8Tm, wacrora-100kI't) mist gacTwin
da3zer LaggAgo1sMnOs; nns cpaBHEHHUS T[OKa3aHO TIOBEACHUE HAHOYACTHUI[ OKCHAA Kele3a B
aHAJIOTHYHBIX YCIIOBUAX (CrpaBa).
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N3manne oCyIEeCTBIEHO TTPU TTOIEPKKE
HaIMOHAJILHOM MporpaMMbl «O0Opa3zoBaHUE»
n Poccuiickon Akanemun Hayk






