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Hanpasnsio Bam 0T3bIB 0QULHATEHOTO ONTMOHEHTa A.T.H. Ipod. Creniosa B.B. na
nHccepTalonnyio pabory IlonkoBoit A.B. «PazpaboTka OCHOB TEXHOJIOIMH MONyHCHHUA
nanokommosutoB Fe Co/C Ha OCHOBE coOJied METaljloB W MOJHAKpPWIHATpULA TIOA
neiicreuem MK HarpeBa» MpejCTaBleHHYIO Ha COMCKAaHWE YYCHOH CTETIEHH KaH[uzaTta

TeXHUYECKUX HayK o crenuansHocTy 05.27.06.

[IpunoxeHue - 0T36IB OQUINATILHOTO ONIIOHEHTA Cnenmosa B.B. Ha 11eCcTH JIUCTax.
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OT13bIB 0HIHAIBHOIO ONMOHEHTA
JIOKTOpa TEXHHYECKUX HayK, Tpodeccopa, 3aBeyIoIero Kadenpou
«ParoseKTpOHNKA, TENEKOMMYHHKAIMH W HAHOTEXHOJIOTUH» ®I'BOY BIIO
«MATU — Poccuiickuii rocyIapCTBEHHBIH TEXHOIOTUYECKUH YHHBEPCUTET
umern K.3. [InoaKOBCKOTO»,
Caenuosa Biragumupa Biaagumuposuya
Ha quccepranuonnyio padory Ilonkosoi Anénbl BacuiibeBHbI

«Paspabomxa ocros mexxonozuu noaydenus nanoxkomnosumos FeCo/C na
OCcHOBe conell Memanios U NOAUAKpUIoHUmpUIa nood oeticmeuem HK-nazpesay,
TIpeICTaBIEHHYIO Ha COMCKAHHE YUCHOMN CTENEeHH KaHOUOama mexHu4eckux Hayx
no crenyanbHocT 05.27.06 « TexHoyorus ¥ 000pyl0BaHKe AJIsk IIPOM3BOACTBA

I0JTyTIPOBOIHMKOB, MATEPUAIIOB U IPUOOPOB SIEKTPOHHON TEXHUKHY

PasButue  ycrpoiictB ~ CBUY-pafvodneKTpOHMKH,  pajuosioKaluu U
pacimpenne  (QYHKIMOHANBHBIX W  TAKTHKO-TEXHUYECKHX  BO3MOXKHOCTEH
37€KTPOHHBIX CPEZCTB CIIEITEXHUKU CTaBAT II€PE/l TEXHOJIOTaMHy 3a/1ady CO3MaHMUs
M TIPUMEHEHHWs  HOBBIX  MaTepuanoB,  O(QQPEeKTHBHO  TOTNOLIAMOMINX
CBEPXBBICOKOYACTOTHBIE ~ DJIEKTPOMArHUTHBIE —H3JTydeHus. B psamy  HOBBIX
MaTepuaioB OOJNbIIOe BHAMaHHE B JMTEparype YyHAEHAeTCA  CO3MAHHIO
KOMIIO3UIIMOHHBIX METaJI-IIOJIAMEPHBIX M METAJUI-yIJIePOAHBIX MaTepHalioB,
BK/IIOYAIOIMX B COCTaB HAHOUYACTULBl (eppomMarHUTHBIX MeTajuioB. Cpenu
METOZIOB CHHTE3a TaKUX MaTepHaJOB OTAAETCA MIPEANOYTEHUE TEeM, KOTOPhIE HE
TpeGYIOT TEXHONOTHYECKH CIIOKHOTO 00O0pyAOBaHus, OOJNBLIOr0 KONUYECTBA
TEXHONOTMUECKUX TepeeioB, TO3BOJSIOT 00ecne4nTs BOCIPOU3BOAMMOCTD
pe3yIbTaToB, H30eXKaTh HCIIOIb30BaHus JOPOTOCTOSIINX UMITOPTHBIX MaTEPHAJIOB.

C »9TOM TOYKM 3pEeHUS CHHTE3 MArHUTOMSTKUX METajll-yrJaePOAHBIX
HAHOKOMITO3UTOB C  HCIIOJIb30BAaHMEM IPEKYPCOPOB  METaJNIOOPraHu4eCKUX
coenuHenui u BoicokoahdexrrBHoro MK-narpesa ABiseTcs NEPCHCKTUBHBIM LA
CO3/IaHUs PaJHOIOTTIOLIAIINMX MaTepualos. K CyllecTBeHHOMY TPEUMYIIECTBY

npeIokeHHOTOo B pabore criocoba  cileayeT OTHECTH  BO3MOXKHOCTb



OHOBPEMEHHOI0 CUHTE3a HAaHOYACTHI] CIJIaBa M YIJIEPOJHONW MaTpHIbl, KOTOpas
BBIIIOJIHSET POJIb CTA0MIIM3ATOPA CTPYKTYPbl HAHOKOMITO3UTHON CHCTEMBI B LIEJIOM.
[Tootomy Tema naucceprauuoHHod paborel IlonkoBoii A.B. sBisercs
CBOEBPEMEHHOM M aKTyaJlbHOMW, HaIlpaBje€Ha Ha pelIeHHe BaKHOW Hay4dHO-
TEXHUYECKOHM M MPAKTHUYECKOM 3adauyu — co3AaHUi0 d(POEKTUBHOW TEXHOJIOTHH
CHHTE3a KOMIO3UIIMOHHBIX paJronoriomarmux marepuanos CBY-auanazona.

K naunboJiee BazKHBIM pe3y/bTaTaM HCCEPTALMOHHOH paboThI cleayer
OTHECTH CJIeIyIOLIHe:

1. Teoperuuecku u »dKCIEpUMEHTAJIBHO OOOCHOBAH CroOcO0 CHHTE3a
HaHokoMnio3uToB FeCo/C M3 mnpekypcopoB «aleTHIalleToHaT Kele3a-alerar
KOOaIbTa-MONIUAKPUIOHUTPHI u «peppolieH-anerar KobanbTa-
MTOJIMAKPUIIOHUTpUI» 1o neficteueMm MK-Harpesa.

2. W3yyeHbl 0COOEHHOCTH TIipollecca CHHTE3a MeTallIOYIJIePOHBIX
HaHokoMrno3utoB FeCo/C Ha ocHOBe cojieii METa/sioB M [oIuMepa
(monuakpunonutpuna) nox aericteueM MK-Harpesa. B 4acTHOCTH, yCTaHOBJICHBI
OCODEHHOCTH  KMHETHMHYECKMX 3aKOHOMEPHOCTeM  XMMHMUYECKUX  IIPOLIECCOB,
nporekaromux npu WMK-HarpeBe mpekypcopa B 3aBUCHMOCTH OT TeMIIepaTyphbl
Harpesa, KOHUEHTPALUUU M COOTHOIICHMSI KOHLEHTpAlUs METaJUIOB, THIIA COJIEH
Kesesa.

3. YcraHoBieHbl U 0O0BSCHEHBI 3aBUCUMOCTH CTPYKTYPBI, COCTaBa pa3MepoB
METAIMYECKUX HAHOYACTHUIl, SJICKTPOPU3UUECKMX M MArHUTHBIX CBOMCTB B
3aBHCHUMOCTHU OT YCJIOBMM mpolecca cuHTe3a. [loka3aHo, YTO MyTeM H3MEHEHHs
temneparypsl MIK-HarpeBa, KOHIIGHTpaMK U COOTHOIICHUS] METaJNIOB BO3MOXKHO
CUHTE3UPOBATh HAHOKOMIIO3UTHI C KOHTPOJIUPYEMbBIMU CTPYKTYPOM M CBOMCTBAMH.

4. Ha OCHOBaHMHM TpPOBEJCHHBIX HCCIEAOBaHUM pa3paboTaHbl (U3UKO-
XUMUYECKHUe OCHOBBI TEXHOJIOTHU MOJTyYEHHUSI METAIIOYIJIEPOAHBIX
HaHokommo3uToB FeCo/C Ha ocHOBe coliel METaJIOB U MOJHAKPUIIOHUTPHUIIA TTO]
neiicrBuem HMK-narpeBa, nepcrneKTHBHBIX AN CO3MaHUS paﬂuondmoma}omux

MarepuasioB U nokpbiTuil CBY-nuanazona.



Hay4yHnasi HOBH3HA paboThI TIOATBEPIKIAETCS

1. AnanusoMm XMMMYECKMX MPOLECCOB IPOTEKAIOIMX B MPEKYpPcopax
HaHokomno3uToB npu MK-Harpese meronamu TepMOrpaBUMETPHYECKOTO aHAIU3A
1 ) pepeHnanbHON ckaHupyomeid kanopumerpun, Y ®- u UK-criekTpockonuu.
YcTaHOBIEHUEM 0COOEHHOCTEN B3aUMOIEHCTBHS COeNMHEHHH XKejes3a U KobarbTa
KaK C TIOTHAKPUIOHUTPUIIOM, TaK M MeXAy CcoOOid B 3aBHCUMOCTU OT
TEeMIepaTyphbl, TUIA COECIUHEHUH METaJUIOB, UX KOHIEHTPALMU U COOTHOIICHUS,
YTO MTO3BOJIMJIO OOBICHUTD SKCIIEPUMEHTAIbHBIE PE3YIILTATEL.

2. Hcnonb30BaHHEM TEOPETHYECKHX pACYETOB, a HMMEHHO, CO3IaHUEM
MOJIeJIM CTPYKTYPhI KjlacTepa HaHOKOMIIO3HTAa B paMKax TEeOpHH (YHKIMOHAA
mnotHoctd  (DFT), 4ro mo3BoiMi0 MOKas3aTh BEPOSTHOCTH  0Opa30BaHMS
HaHo4acTull ciutaBa FeCo B yrinepoaHoil MaTpulle HAaHOKOMITO3UTOB U OOBIACHUTE
BIMSIHHEe METajyIoB Ha JJIEKTPO(PHU3MYECKUE CBOHCTBA H  MOP(OIOrHio
MTOJly4aeMbIX MaTepPHAIOB.

3. DKCHepHMEHTAJbHBIM TOATBEPIKIEHHEM TIPEJUIOKEHHBIX MEXAHU3MOB
(popmuposanus nanouactur cruiasa FeCo B cocrase Hanoxommosutos FeCo/C B
3aBHCHMOCTH OT MCXOIHOI'O COEAUHEHMs JKejie3a B pe3yJibTaTe MHCCIIeN0BaHuUs
CBOMCTB CHCTEMBI C MpUMEHeHHeM MeTonoB P®DPA wu meccbayspoBCKoii
CIIEKTPOCKOITHH.

4. YcTaHOBICHHEM 3aBHCUMOCTEH CTPYKTYpBI, MOP(OIOIHH, XUMHUUYECKOIO
COCTaBa, SJIEKTPOMU3NIECKUX U MAarHUTHBIX CBOUCTB HaHOKOoMITo3uTOB FeCo/C ot
YCIIOBHH TIpOLleCca CHHTE3a M OOOCHOBAaHWEM IOJYYEHHBIX Pe3YJIBTAaTOB, YTO
TIO3BOJIMIIO  pa3paboTaTh OCHOBBI TEXHOJOTHH KOHTPOJMPYEMOIO CHHTE3a
METIOYIIIEPOAHBIX ~ HAHOKOMIIO3UTOB,  IEPCHEKTUBHBIX  JUis  CO3JaHuMs
pagyonoriIonarlux MaTepraioB U mokpeiTuit CBY-uanasona.

IIpakTHYeckas 3HAYHUMOCTH Pe3yIbTaTOB PabOTHI 3aK/ITFOYAETCS:

- B pa3paboTKe OCHOB TEXHOJIOTHH KOHTPOJHMPYEMOIO CHHTE3a
MeTauIoyriiepoueix HaHoKoMIo3uToB FeCo/C ucnonszoBanuem MK-narpesa u3
npekypcopoB Feyya-Coq /IIAH u  Fey-Co,,/IIAH, mnpencrasnsiome coboi

AUACTICPCHIO HAHOYACTUL[ CITaBa B MAaTPUILE HAHOKPUCTAJIIMYECKOI'0 YIJIEpOaHOIo



Marepualia, MEepPCHeKTUBHBIX sl CO3JaHUsl PAAUONOTIIOIIAIOMINX MaTepuanoB
CBY-nuanasona

- B 3KCIIEpUMEHTAILHOM OOOCHOBAaHHWU NEPCHEKTUBHOCTU HCIOJIB30BAHMUS
NAaHHBIX MaTepuaioB MpH wu3rotoBieHun npudopoB CBY-anextpoHuku. B
9acTHOCTH, Ha  IIpakTHUKe  ObUIO  IIOKa3aHO, YTO  HCIOJb30BAHUE
paZvoONOrJOIIAlIIero Marepuaja Ha ocHoBe HaHokoMnosutoB FeCo/C B
pe3oHaTope KJIMCTPOHA ¢ BbIXOAHOH MoirHocThi0 j0 800 Bt, pabortatomero B
CaHTUMETPOBOM Juamnazone mnuH BoaH (17,85-17,92 ITn), obecriednBaeT
paboTOCIIOCOOHOCTh M CTaOUIIBHOCTB NTpHOOpA.

B Hayunsix Tpyaax Ilomkosoii A.B. A0CTaTOYHO TIONMHO H3JI0KEHBI
pe3ysnbTaThl  AUCCepTalMOHHOW  paboTel. OOOCHOBaHHOCTH  BBIBOJAOB M
pexoMeHaaIuh TTOATBEPIKIACTCS MOJTy4YE€HHBIMHU 9KCIIePUMEHTAIbHBIMU
pe3yibTaTaMu  M3y4eHUs CTPYKTYpbl, MOpP(OJOruM, ¢cocraBa U  CBOMCTB
HAHOKOMITO3UTOB B  3aBHCHMMOCTH OT YCJOBHM Ipolecca CUHTe3a, C
UCIONB30BAHUEM KOMIUIEKCA COBPEMEHHBIX AaHAJIUTUYECKMX METOJI0B, B
yacTHOCTH, Y®- u HK-crieKkTpockonusi, TEpMOrpPaBUMETPHUYECKUN aHAIW3 W
mubdepeHnManbHas — CKaHUpYyloLlas — KaJIOPUMETPHs, I[POCBEUMBAIOLLAS W
CKaHUPYIOIAs JJIEKTPOHHAS MUKPOCKONHS, PEHTIeHOBCKasi AU(PpPaKTOMETpHS,
SHEPrOJMCIIEPCHOHHBIA XUMUYECKHI aHalu3, BHOpalMOHHAas MarHUTOMETPHS,
TepMOMAarHuTHbIA aHanus, POA meccOayspoBcKasi CIIEKTPOCKOIIHSL.

JIOCTOBEPHOCTb MNOJYyYeHHBIX Pe3yJibTATOB TOATBEPXKAAETCS OOJBLINM
00BEMOM  MPOBEJCHHBIX  OKCHEPUMEHTANbHBIX  WCCJIEJOBAHWHM, a  TakKxke
NPaKTUYECKUM NPUMEHEHHEM IMoJyuyeHHbIX HaHOKoMITo3UuTOB FeCo/C B peanbHOM
YCTPOUCTBE — YCUIIUTEIBHOM KIIMCTPOHE.

Coaepxxanne aBtTopedepara €OOTBETCTBYET OCHOBHBLIM MOJIOKEHHAM
JAHCCEPTAlMM, KOTOphble OnyOiMKoBaHel B 25 paborax, B T.4. 4 CTaTbd B
KypHanax, pekomeHnoBaHHEIX BAK no cnenunanbHocTH, 7 cTateil B 3apyOeKHbIX
KypHaJIaX, BXOJNAIMMX B 6assl Web of Science u Scopus, 1 marent Ha

uzobperenne, 13 mybnukauuii B COOpHUKAxX JIOKJIALOB  MEXKIYyHAPOIHBIX



xoHdepeHnHil. ABTopedepar U JuccepTalyst COOTBETCTBYIOT TpebosarnsmM BAK
P®.

JInuneiii Braaa [lonkosoit A.B. nposiBuics B:
- TOHWCKe M KPUTHYECKOM aHalM3e JIMTEepaTypbl [0 TEMe JIMCCEPTAlMOHHON
paboTBI;
- B TIIPOBEIEHWH MCCIIEOBAaHUN OCOOEHHOCTEH XHUMHYECKHX IPOLECCOB,
NPOTEKAIOIIMX B MpeKypcopax HaHokomnosutos npu MK-Harpese, a Taike B
MHTEPIPETAIIMH BBISIBICHHBIX 3aKOHOMEPHOCTEN MPOTEKaHMs IIpOIecca CUHTE3a;
- B IOATOTOBKE IPEKYpPCOPOB M CHHTe3e OOJBIIOrO KOJMYECTBA 00pasloB
gHanoxkommno3uToB FeCo/C mon neiicrBuem MK-narpeBa, T.e. B MOATOTOBKE U
IIPOBE/IEHUH SKCIIEPUMEHTAIBEHON paboThI;
- B MCCJIEJOBAHUHN 3aBUCUMOCTEN CTPYKTYpPBI, COCTaBa U CBOMCTB HAHOKOMITO3UTOB
B 3aBHCHMOCTH OT YCJIOBUH Mpolecca CUHTE3a;
- B 00paboTke u 00OOOIICHUH IONYyYEHHBIX PE3ylbTaTOB, IMOATOTOBKE HayIHBIX
nyOIMKaIHiA ¥ IpeCTaBIeHIN UX Ha KOH(QEPEHIIHsX.

Ilo quccepTaroHHOM paboTe ecTh psjl 3aMeYaHui:
1. B pabote oTmeuaeTcsl HalHuue XMMUUECKHUX CBSI3ed METAIMYECKHX KIacTePOB
c Marpuieidl Ha OCHOBE yriepoia. B pesyibraTe 3TOro0 B3aUMOJICHCTBHUsA Ha
TOBEPXHOCTH KJIACTEPOB METAJIOB, BULMMO, TOIDKHBI 00Pa30BBIBATLCS KapOUIBL.
OnHAaKO B CBOMX MCCIIEIOBAHUIX aBTOP 3TOMY BOIIPOCY HE y/Ie/Inil BHUMaHK.
2. B pabote He Bcerja OIpaBJaHO MCIONB3YETCs TPAJULMOHHBIC ONpPENCICHUS,
HampHMep, «3arpelleHHas 30Ha KOMIIO3UTa», «CTEXUOMETPUIECKUI COCTAB CIlIaBa

FeCoy.

Vka3aHHBIe 3aMeUYaHnsl He CHIDKAIOT IEHHOCTH Aucceprauuu. Jluccepranus
SBJISETCS 3aKOHUEHHOW HAyYHO-KBAJIM(DMKALMOHHOM pabOTOM, IO3BOJISEIONICH
pelIUTh  AKTyalbHYH  3ajady [0  pa3paboTKe  TEXHOJIOrMM  CHHTE3a
PaJHOTIOTJIOIIAIOLINX MaTepPUaoB, 3QPEKTHBHBIX B CBU-nuana3soHe IIUH BOJH.

ABropedepar u auccepraimonHas pabora ITomkosoit A. B. «Paspaborka

OCHOB TEXHOJIOTMH TonydeHus HaHokomro3uToB FeCo/C ma ocHoBe coueh



METAUIOB H TNOMHaKpuioHuTpria nox aeiictBuem MK-narpeBa» COOTBETCTBYET
tpeGoBanusiM BAK P® m. 23 «llonoxenus 0 MOpAAKE MPUCYXACHUA yICHBIX
crenenei» (B pen. IlocranoBnenus IlpaButenscTBa P® ot 24.09.2013 Ne 842), a
ee aBTop, IlorkoBa AnéHa BacuibeBHa, 3aCILy’)KUBACT IMPUCYIKIACHHS el ydeHoi
CTENeHW KaHauaara TeXHWYECKMX HayK 110 CHEeHUalbHOCTH 05.27.06 -
«TexHonorust ©W obOopymoBaHuWe [  [POW3BOACTBA  IOJYTNPOBOIHHUKOB,

MaTepUaiOB ¥ TIPUOOPOB DIIEKTPOHHOM TEXHUKUY.
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TeJIeKOMMYHHUKALIUU U HAHOTEXHOJIOTHU» @

JI.T.H., poheccop %/ Crnenuos B.B.
Y oA

[Toxmics Crnernirosa B.B. ynocrosepsito:
Havansnuk otaena JIC MATH,

I.T.H., Ipoeccop WM Cunystosa M.B.

o/
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