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HccnenoBanue CBONCTB HAHOKOMIIO3UTHBIX
Cpen TpeACTaBsieT co00i BaKHYIO 3ajady, MO-
3BOJISIIOILYIO  OMPENENSATh B JalbHEHIIEM CBOM-
CTBa HAHOYACTHUI], BXOMASIINX B COCTAB KOMIIO3HU-
ta. Ilpu pa3paboTke MaTeMaTHYECKUX MOJeei
U MaTeMaTHYECKOM MOJAEIMPOBAHUH IPOLIECCOB
B3aMMOJICHCTBUSL 2JIEKTPOMArHUTHOTO W3JIy4EHUS
C HAHOOOBEKTAaMH, KJlacTepaMH, B3BEIICHHBIMH
B KOHTHHYaJIbHOM Cpejie, MOJECIMPOBAHUU CTPYK-
TYp METaJUIOCOJEPKAIINX CHCTEM BO3HUKAET 3a-
nava orpezeieHust 3QGEKTUBHBIX MaTepUalbHBIX
KOHCTaHT MOA00HBIX MarepuaioB. J[ns Haxoxe-
HUSL O(QQEKTUBHON TUAJICKTPUUECKOW MpPOHUIA-
€MOCTH HCCIIEYEMBbIX MaTepHalioB HCCIELyeTCs
MOZIETh KOMIIO3UTHOM Cpepl, IPEICTaBISAIONMAs
cO0OW IMANMEKTPUYECKyl0 Marpuily c core-shell
BKJIFOUCHHUSIMU.  Pa3paboTaHHBI  IpOrpaMMHBbIit
KOMIUIEKC, MO3BOJISIET OCYILECTBIIATh pacueT 3aBU-
CHUMOCTEH AEKTPOMAarHUTHBIX CBOWCTB OT CTpPYK-
TYPHBIX XapaKTEPUCTUK KOMIO3UTHOTO MaTepHaa;
JMaMETPOB s/Ipa ¥ OOOIOYKH HAHOYACTHIIBI, JTH3-
JEKTPUIECKNUX MPOHULIAEMOCTEH sapa U 000I0UKH
HAHOYACTHII, KOMIIO3UTHON Cpeibl, 00LEMHOM JOH
METaJUTMUECKOH (ha3bl U KOMIUIEKCHOM JAMAIIEKTPH-
YECKOH MPOHHUIIAEMOCTU Cpenbl-X03siMHa. B mpo-
TPaMMHBIH KOMIUIEKC TaKKe BKIIIOYEHBI MOJIENN
ONMCHIBAIOLIUE pacueT 3aBUCUMOCTENW CBOMCTB
MarepuanoB 6oJiee MPOCTOro CTPYKTYPHOTO CTpoe-
Hus. MoaenupoBaHue UCCIIeyeMbIX 3aBUCUMOCTEH
OCYIIECTBIISICTCS IyTEM CBEACHHs K anreOpanye-
CKUM KaHOHUYECKHM YPaBHEHMSM C KOMIUIEKCHBI-
MH K03 punreHTaMy. Perenne mommHoOMHambHbIX
yYpaBHEHHWH C KOMIUIEKCHBIMH KO3(uIineHTaMu
OCYIIECTBIIICTCA YUCICHHBIMH METOJaMHU: cede-
HUS MOJYJIsl aHallMTH4ecKoro yanamadra, JHxeH-
kuHca-Tpayba, Durand-Kerner-Aberth, Siljak u np.
PazpabarpiBaeMBblii POrpaMMHBIA KOMIUIEKC MO-
JICTTMPOBAaHMUS, CPECTB aHAIM3a M KOHTPOJIS Cpe,
comepkammx core-shell HAHOOOBEKTOB MMO3BONS-
eT MOoJy4yaTh MHOTONApPaMETPOBBIC 3aBUCHMOCTH
JNIEKTPOANHAMUYECKUX CBOICTB KOMIIO3UTOB C TO-
CIEAYIOIIMM CPaBHEHHEM HX C 3KCIEPUMEHTAJIb-
HBIMH JTAHHBIMH.
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Llenbro JaHHO# pabOTHI SIBISUICS TOUCK ddek-
TUBHBIX METOJUK MHOTOINAPaMETPOBBIX HCCIIEH0-
BaHWI HAHOYACTHUI[ W YCTAHOBJICHUEC KOPPEIIAIIUU
Mexay ux cBorcTBamMu. C TEXHOJIOTMYECKON TOUKH
3peHUsl MPEICTABISAIOT WHTEPEC TUIA3MEHHBIA CIIO-
co0 Ha OCHOBE BBICOKOTEMIIEPATYPHOU MEPEKOH-
neHcanuu. Mccnenosanack MOpQOIOTHs, AUIIICK-
TPUYECKUE U MAarHUTHBIE CBOMCTBA HAHOMIOPOIIIKOB
JKene3a C yIeIbHOW IIIOIAJbI0 MOBEPXHOCTH 15,
15.5 u 100 M*1. Ha ocHoBe SEM u AFM wuccneno-
BaHWH OOHApY)KEHO, YTO HAHOYACTHIEI cdeprye-
CKHE C BHYTPEHHEH CTPYKTypo#l Onm3Koil K core-
shell, Takxke omnpeneneHbl: CpeJHEUNCIICHHBIH,
CPEIHEIIOBEPXHOCTHBIH, CPEIHEOOBEMHBIN IHaMe-
Tphl, Ha ocHOBe JaHHbIX EDX 1 XRD ananuza, no
KOHIIEHTpannu Kuciaopona N, v skenesa Ny (ECM)
1 TI0 WCCIIEIOBAaHUIO OOBEMHOM IJIOTHOCTH HAHO-
yactur, (PDM) onpeneneHnbl 3HAYEHHUS TOJIIUHBI
000JI0YKY / ¥ BHELIHETO IMaMeTpa ¢ HAaHOYaCTHIIBI.
Hccnenoansl BeMYMHbI KOOPIUUTUBHOM cuiibl H ,
HAMarHAYEHOCTH HACBIIEHHs M W OCTaTOYHOM
HaMaruudeHHocT M . ONpenensimch 9acTOTHBIE
3aBUCUMOCTH JICHCTBUTEIBHON W MHUMOW YacTei
JIAPJIEKTPUYECKON TMPOHUIIAEMOCTH KOMIIO3UTHOMN
cpelbl M MPOBOAMMOCTH HaHouacTull. IIpoBomau-
MOCTbh HAHOYACTHIIBI UMEET YaCTOTHYIO CTEIIEHHYIO
3aBUCHUMOCTh G =0 0", 6 ~4,63:10"%-5,15-10"
(mpu n~1,99-2,16) mpu U3MEHEHWH OOBEMHOI
o Metajumdeckon ¢asel B sape ot 0,1 mo 0,2.
Takum o0Opazom, npobiiemMa TMarHOCTUKNA HaHOMa-
TEPHUAJIOB CBsI3aHA C UX HECTaOWIBHOCTBIO, BBICO-
KOH pEeaKkIMOHHOW CIIOCOOHOCTBIO W BHYTpPEHHEH
HEOJHOPOTHOCTHIO. 3aa4l YCTaHOBIICHHS HCCCITe-
JTlyeMBIX CBOWCTB HAHOYACTHUI] OTHOCSTCS K YHCIY
(hyHIAMEHTANbHBIX U UX pEIIeHHEe KOPEHHBIM 00-
pa3oM omnpeaessieT AajdbHEUNIyo 001acTh MpuMe-
HEHUS YIBTPaIUCIIEPCHBIX MaTepUasoB.
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BzanMmopelicTBue  IIUKIWYECKHMX  alleTajiei
C TPUITWIICHIIAHOM  SIBJISIETCS  yMOOHBIM  CHHTE-
THYECKUM METOIOM IIepexofia OT TeTEePOIHKIN-
YECKMX K KPEMHHUHCOAEPKAIIUM COCITUHEHUSIM.

Hamu mccnemoBaHo B3aUMOACHCTBHE C TPUITHII-
cwianoM  2-(dypui-2)-1,3-1H0KCaIUKIOaIKaHOB
(I a-mx) BUIPUCYTCTBUM PpA3IMYHBIX Karajiu3a-
TOPOB, B KadecTBE KOTOPBHIX HCIIOIB30BAHbI TIa-
JOTeHUJbl [MHKA, BOCCTAHOBJICHHBIH HHKENb
Y METAJUIOKOMIUICKCHBIN KaTaau3aTop — JHUIUK-
JIOTIEHTaJMEHWILUPKOHUH AN XIIOPU]L (ALIILT).
B pesynbrate peakuumy CHHTE3MPOBAHBI O-(yp-
¢dypunoken-m-rpudTmwicmiiokcnankansl (I a-x) —
MPOIYKTHl PACIIEIUICHHUSI TETEPOLUKIA 10 CBSI3U
C(2)-O(1) amerampHOTO (hparMeHTa C BEIXOJaMHU
60-95 %, a Taxxe QypuICOASPKAIINE CHINIOBEIE
a¢upst auonos (III a-x), sBnsrourecs, no Beeit
BEPOSITHOCTH, NMPOAYKTAMH KOHKYPEHTHOTO pac-
meruieHus rereporukiia rno csizu C(2)-0O(3) ¢ BbI-
XOZI0M, He IMpeBbIatonum 5 %.
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B Poccun mnHeBMOHMEH 3a00j€BacT OKOJIO
1,5 MJIH. 4YeJIOBEK €KErojHO. boJjblloe 3HauCHHE
yﬂeﬂﬂeTCﬂ FOCHHTaHbHOﬁ ITHCBMOHMUH, CMepT-

HOCTh OT KoTopoi nmocturaet 60%. OTnenbHbIi
NPaKTUYECKUH MHTEpEC IPeJCTaBIseT YacToTa
Pa3BUTHS THEBMOHHH y OOJIBHBIX HHPAPKTOM MH-
okapaa (UM).

O6mee komnuecTBo 6ombHBIX MM cocTaBmito
576 wenosek. Ha nmomo UM c 3ybuom Q mnpuxo-
mutoch 368 ciaydaes, 0e3 3ybra Q — 208 ciyuacs.
OOmas neransHOCTh coctaBuia 11% (63 geno-
Beka). [IHeBMOHMS OHarHOCTHpOBaHa Y 52 O0Ib-
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