Peuensis
I1poBiIHOro HaykoBOro crniBpoOiTHUKA PDI3UKO-TEXHIYHOIO IHCTUTYTY HHU3bKUX
temrneparyp im. b.1. Bepkina HAH Ykpainu, npodecopa,
nokropa ¢hi3uko-MaTeMaTUUHUX HayK
CABUYEHKO Ousenu BosioaumupiBau
Ha auceprauiitHy po6ory HEPEJJHUYEHKA Cepris BoroanmupoBuua
«CuHTe3 Ta 0c00MBOCTI (Pi3HYHHX BJIACTHBOCTEH ByI/lelleBUX HAHOCTPYKTYP i
KOMIO3HUTIiB», sIKa NOJIA€ThCs Ha 3100yTTs1 HAYKOBOIO CTYIEHs JA0KTopa ¢inocodii
3a cneuianbHicTiO 104 «dizuka Ta acTpOHOMIsS»

(rany3b 3HaHb 10 «IlpupoaHuui HayKu»)

AKTYya/IbHiCTH 00PaHOT TeMH.

CTBOpEHHs Ta JOCJIDKEHHS HOBUX BYIJIELEBUX HAHOCTPYKTYP Ta KOMIO3HUTIB,
IO XapaKTepU3yrTbCs BUCOKHUMHM MEXaHIYHUMH BJIACTUBOCTSIMM Ta MaJIOK Baroo,
BITHOCHUTBCS 10 HalOINbL aKTyajJbHUX HAyKOBUX HamnpsiMKiB cydacHoi (i3uku Ta
maTepiano3HaBcTBa. Lleid HanpsiIMOK € ayxe BaXJMBUM Ui TakKux raiuysei sk
o0opoHHa Ta aepokocMmiyHa. JlocTaTHbO BKa3aTH, IO B OTPUMaHUX aBTOPOM
pe3ysibTaTax 3alikaBiieHI XapKiBCbKe KOHCTPYKTOpCbKe OHOpO 3 MalIMHOOYLYBaHHS
imeHi O.0. Mopo3oBa, 3 sKHM NMPOBOASATLCS CMijbHI pOOOTH Yy HamNpsMKY CTBOPEHHS
HOBUX KOMIMO3UTHUX BHCOKOTEXHOJOTIYHHX BUPOOIB Ta «XapKiBCbKUA 3aBOJ
TpaHcnoptHoro obnanHaHHa» [IpAT. Tpeba 3ragatu uie oaHy rajnysb, 1Js SIKOI ayxe
BaXCUJIMBUM € CTBOPEHHS JIEFKUX, MIUHMX Ta OlOJOriYyHO CYMICHUX MarepianiB, Le
MenukobionoriuHa rany3s. OTpumaHi aBTOpOM pe3yJbTaTH MO  MiJABUUICHHIO
cOpOLIAHOI €EMHOCTI ByIIeLleBUX HAHOCTPYKTYP BIAKPUBAIOTh MEPCNEKTHBU CTBOPEHHS
HOBUX CHUCTEM ra30BOro HakornuueHHs i 30epiraHHs. [1po BaXKIMBICTb Ta aKTyaJIbHICTh
pOOOTH CBIIUMTH TAKOX y4dacTb aBTOpa Yy 4-X BIAOMYMX TeMax, nepesik sIKUX MojaHo
HUKYE:

l. «TepMoaMHaMIyHI BJIaCTHUBOCTI HaHO-CTPYKTYPOBAHUX  CHUCTEM,

KOMHO3I/ITiB, MOJIEKYJIAPHUX TBEPAHUX TiT B CKCTpEMaAJIbHUX YMOBAax HH3bKHX



temnepatyp»(mugpp 1.4.10.9.11, Homep nepxpeecrpauii 117U002290, kepiBHUK — .
¢.-m. H. B. O. KoHcTaHTHHOB)

2 «CTBOpeHHSI Ta JOCII/DKEHHS CTPYKTYPHUX Ta TEIUIOBUX BIIACTUBOCTEH
MPOCTOPOBO-OPIEHTOBAHUX HAHOCHCTEM, HAHOKOMITO3UTIB 1 CKIQAHUX KPUCTAJIB IS
HOBITHIX TexHousoriii» (3a mnporpamoro KIIKBK 6541230 «Iliarpumka poO3BUTKY
NPIOPUTETHUX HAMPSMIB HAYKOBUX  JIOCIIIKEHb» mudpp DL 9.2, HOMmMEp
nepxkpeectpaiiii 0120U101002, kepiBHUK — A. ¢.-M. H., ipod. O.B. [londun)

e «TennodizuyHi  BIACTMBOCTI, CTPYKTypa Ta HHU3bKOTEMIIEpaTypHa
AMHAMiKa HAHOCTPYKTYP, KPUCTATIYHUX 1 aMOP(HUX MOJIEKYJISIPHUX CUCTEM B YMOBAX
eKcTpeMaidbHUX  Temnepatryp» (mmdp 1.4.10.9.12, Homep nepxpeectpauii
01220001504, kepiBHUK — A. (.-M. H., ipod. O. B. JlonGun)

4. « CTBOpeHHS  ByIJIeLleBUX HAHOKOMIIO3UTIB 13  MOKpALIEHUMHU
TerioizuyHUMHU  xapaktepuctukamu» ( mumdpp DI 23, Homep nepxpeectpauii

0123U102257, kepiBHUK — K. ¢.-M. H., M.A. BiHHIKOB).

[TyGnikauii qucepranTa Ta HOro y4acTh y IIECTH MIKHAPOIHUX KOH(EpPEeHIIisX,
Ha sIKUX OyJ0 NpeaCTaBIeHO pe3yJbTaTh HOro JOCHi)KeHb, TAKOXK CBII4aTh IPO

aKTyaJIbHICTh TeMU Auceprauiiinoi podotn Yepennuuenko Ceprisi Bononumuposuya.

HaykoBa HOBH3HA OTPHMAaHHX pe3y/bTATIiB.

BinbuiicTs pesynbTariB, fKi OTPUMAHO B pamKax AuWcepTaliiHoi poboTH, €
OpUTiHAJIBHUMHU | HOBUMHU: BOHU OYJIM HAJIPYKOBaHI B MIXKHAPOJHHUX CIEIiai30BaHUX
HAayKOBUX BUJIAHHSX, /i€ MPOUIIUIH He3alle)KHe pelieH3yBaHHS.

HaykoBa HOBM3Ha OTpMMaHUX y JAMCepTalliiiHOMY AOCI]iKeHHI YepeaHuueHka
C.B. pe3ynbTariB nojisrae y HaCTyITHOMY:

1. BusiBneHo cyTrreBy pojib OOpOOKM TEpPMIYHO BiAHOBJIEHOro OKCHAY TrpadeHa
BUCOKOYACTOTHUM IMITYyJIbCHHUM pPO3psSIOM B arMmocdepi BOIHIO Y IiJBUIICHHI
HU3bKOTEMIIEPATYPHOI COPOLIIMHOT EMHICTI TEPMIYHO BiIHOBJIEHOIO OKCUIY IpadeHa.

2. 3HaiizieHo, 1110 BBeJCHHs A0 mnojimMepHoi maTpuii 1 Mac.% o0pobiaeHoro Takum

YMHOM TEpPMIUYHO BigHOBIeHOro okcuay rpadena (MTBOI') 3HauHO miaBHIIYE



MeXaHIYHI XapaKTepUCTHKH KOMIIO3MUTHOIO 3pa3ka — 30UIblllye MIKPOTBEPIICTb,
yJapHY B'SI3KICTh Ta CTATUYHUM BUTIH.

3. JloBesieHo, 1110 BBeneHHs 10 | mac.% TepMiYHO-BIIHOBIEHOTO OKCUIY rpadeHy
(TBOI') no enokcuaHOi OCHOBHM CYTTEBO 30iJbIIy€ MIIHICTh Ha 3cyB (y pa3i
KJ1€OBOTO 3°€/THAHHS) Ta MMOKPAIye aAre3iifHi BIaCTUBOCTI KOMITO3HUTY.

4. Po3po06iieHo HOBUU MiJIXiJ 10 CTBOPEHHS BOAHUX po3uuHIB Qynepeny Cg, SKUH
0a3yeTbCcsi Ha OpUTiHAIBHIA KpIOTeHHIH METOMMII CIUIBHOI KOHJEHCcallil mapu
(ynepeHy 1 BoiM Ha OXONO/UKEeHY 110 KpioreHHux Temreparyp (90 K) nosepxHio 3
HACTYMHUM [JaBI€HHSM TBepAoi ¢a3u 1 YTBOPEHHSM KOJOIIHOTO PO3UHHY
C60@{H20}n. I3 3acTtocyBaHHSIM KOMIUIEKCY (I3UYHMHUX METOJIB, IOBEIEHO, IO
TaKUW PO3YUH MICTUTH YMCTUH (ynepeH Cqy 6e3 Oyab-sIKUX MPOAYKTIB HOTO XiMIUHOT

Moaupikarlii.

[IpakTHyHe 3HAYEHHS O/ep:KAHUX pPe3yJIbTaTiB.

3 OTpUMaHMX aBTOPOM Pe3yJIbTATiB UiTKO BUMATbOBYETHCS 3HAYYIIICTh Mpalli He
TUIBKU A1 (PyHJAaMEHTaIbHOT HayKH, a TaKoXk ISl IIHPOKOIrO KOJIa TAKMX CYMiZKHHX
ramyseii sk OOOpPOHHA Ta KOCMIYHa TeXHIKa, MAallWHOOYIyBaHHsS, CEHCOpIKa,
MojekylspHa Oiodizuka Ta MeaunuHa. Sk OyJ0 BKa3aHO BHINE, KOMIIO3UTHI
marepiaau 3 MiJABUIIEHUMM eKCIUTyaTalliiHUMKM XapaKTepUCTHKAMH, sKi OyI1o
PO3pO0IEHO aBTOPOM, MOXKYTh OyTH 3aCTOCOBaHI XapKiBCbKMM KOHCTPYKTOPCHKHM
Oopo 3 mawmHoOynyBaHHs iMeHi O.0. Mopo3oBa Ta «XapKiBCBKHM 3aBOIOM
TpaHcnopTHoro obnaaHaHHs» [IpAT, i poboTu y 1LbOMY HampsIMKY BXKE BeIyThCS.
OcobauBO BiAMIUY OTpHMMaHi aBTOPOM pe3yJbTaTH MO TMiABHUINEHHIO COPOLiHHOT
€MHOCTI BYIVICLIEBUX HAHOCTPYKTYP, SIKi BiJIKDHBAIOTh HOBI MEPCIEKTUBH CTBOPEHHS
e(EeKTUBHUX CHCTEM Tra30HAKOMMYEHHs Ta 30epiraHHs, IO € BaXIUBUM Y

€HepreTUYHIN Ta KOCMIYHIHN ramy3sx.

(%)



Cryninb OOIpYHTOBAHOCTI HAyKOBHX TMOJIO)KeHb, BHCHOBKIB Ta iX
JAOCTOBIPHICTb.

[onoBuuii ynHHMK ycrmixy auceprauii C.B. Yepeanuuenka «CuHTe3 Ta
0CO0IMBOCTI (Pi3UYHUX BIACTHMBOCTEH ByIJIELIEBUX HAHOCTPYKTYP 1 KOMIIO3HUTIB» —
HayKOBMM MiAXia A0 i€l 3amadi, KU 0a3yeThcsi Ha AOCIDKeHHI iX (i3n4HUX
XapaKTepUCTHK 13 3aCTOCYBaHHSIM Ha/I3BMYAHHO LIMPOKOTO KOMILIEKCY (Pi3UUHUX
meroniB. lle TtepmonporpamoBana npecopOuisi TIIJl, HaHOIHAEHTyBaHHsS Ta
BUNPOOYBaHHSIM Ha BUTHH, YIapHY B S3KICTb Ta 3CyB, ONTHYHE IOIVIMHAHHA Y
BUIMMOMY Ta iH(padepBoHOoMy IY niama3oHi, Mac-CHEKTPOCKOMisl 3 Ja3epHO
HIlyKOBaHOI J1ecOpOLIi€r0/iOHI3alli€l0, MPOCBiUyOYa €JIeKTPOHHA MIKPOCKOMIs,
CKaHyloya eJIeKTpoHHa Mikpockoris. Came BUKOPHCTAHHS LbOIO KOMILIEKCY
METO/lIB pa3oM i3 TMOpPIBHAJIBHUM [IMOOKMM aHalli30oM pe3ysbTaTiB J103BOJIs€
CTBEPJUKYBaTH, 1110 BCl HAYKOBi MOJIO)KEHHS] Ta BHCHOBKH € JOCTOBIpHHMH Ta

OOIPYHTOBAHMMH.

IloBHoTa BHKJIAaZQy B HAYKOBHX NYO/JiKalifiX, 3apaxoBaHHUX 3a TeMOl0
AHCepTAaLii.

Pesyneratu, siki Oyno 3m00yto y auceprauii C.B. UepennuueHka, 3HaMILIN
J0CTaTHLO TMOBHE BMCBITJICHHS B 3 CTATTAX CBOEYACHO OMNMPHWIIOAHEHMX B JKypHall
kBapTuiao Q;, a came — Low Temperature Physics. Lle#t xypHan iHIeKCylOTbCsSl B
MDKHApOAHMX HaykomeTpuyHuX 0Oazax Web of Science ta SCOPUS. 3rigno
BcTaHOBIeHMM BuMoraM MOH Vkpaiuu miogo mnyOmnikauiii OCHOBHOIO 3MICTY
aucepraiiii Ha 3100yTTs cTyneHs jaokrtopa ¢inocodii 31 cneuianbHocTi 104 —
«®Di3uKa Ta acTpPOHOMisi», LUX MyOJiKalid JOCTaTHBO JUIS JUCepTaliiHOi poOOTH
nokropa ¢inocodii. Bei crarti HanmMcaHo y CHiBaBTOPCTBI, MPU TOMY B OJIHIN 3 TPbOX
cTaredl JAMUCepPTaHT € TMeplIuM aBTOpoM. Pe3ynbraT HAyKOBHUX JOCIIIKEHb, LIO
YBIHLUIA /10 J1aHOI JMcepTaliiHoi poOOoTH, HEOIHOPa30BO (4 Te3u) JOMOBIAAIUCH Ta
OOroBOpIOBAJIMCh HAa MIKHAPOJHUX HAyKOBHUX KOH(EpeHIisX Ta OmyOikoBaHI B
30ipHuKax Te3. [liakpecito, mo 3 aHanizy poOOTH MPOBENEHOI B paMKax BUKOHAHHS

JaHOT McepTallii Ta MatepiaiB nmyOikailiii MoKkHa 3pOOUTH BUCHOBOK, 1110 OCOOMCTHH



BKJIal JIUCEPTAaHTa B OMPWIIIOAHEHI POOOTH € BU3HadajibHUM. ABTOpedepar MOBHOIO
MIpOI0 BiIOOpaky€e OCHOBHI MOJIOKEHHS AMCepTallil.
3ayBaskeHHsl 10 AucepTauliiiHOl poOoTH.

[Ilo crocyerbcsi HemOMIKIB JAMCepTaliifHOI poOOTH, 3BEpHY yBary Ha
HACTYTIHI:

l. Cepen MeTO/IIB, SIKi BAKOPHUCTOBYBAB aBTOP, Y po3aiii «Meroau
JOCIIJIKEHHS», Y BCTYIII MOPSI 3 TEPMOIIPOrPaMOBaHOIO 1€COPOLIIEI0 MalOTh OyTH
BUCBETJIMHI TAKO)K HACTYIIHI: MPOCBIUyrOUYa eIEKTPOHHA MIKPOCKOIisl, CKaHyto4Ya
€JIGKTPOHHA MIKPOCKOITisl, ONTUYHI METOJIU — ONTUYHA MIKPOCKOITisl, ONTUYHE
MOIIMHAHHS Y BUAUMIH Ta iHppauepBOHiil 001acTi, Mac-CeKTPOMETPIs 3 JIa3epHOIO
necopO1i€ero/10HI3ali€l0.

2. BumiproBanHsi BUKOHyBaJUch Ha 10 3pa3kax, BAHUKAE MUTAHHS, K
BIIXUJISJTUCH 3HAYEHHS BiJl CepeHiX.

3. byno 6 gouinbHO onucaTu Okl AeTalbHO aJITOPUTM OTPUMAHHS 1aHUX 3
MEXaHIYHUX BIACTUBOCTEH KOMITO3UTIB.

4. HenocraTHbo yBaru npuaiJieHo MoXxuOkaM BUMiptoBaHb. Tak TiAbKU Yy 3
po3.iii € oHa paza 3 LbOro MPUBOLY.

2, PoGota He € BiJIbHOO BiJl IPYKapChKUX MOMMUIIOK, SIK TO 3aiBl MPOIYCKH,
nponyuieHi abo MOMHUJIKOBI OYKBH.

Bi3HavyeHi HeJI0JiKK He BIUIMBAIOTh HA BUCHOBKH, SIKi 3pO0JIEHO B AMcepTallil
Ta Hi B sIKId Mipi He 3HIKYIOTH JIy’ke J0OpOro 3arajJbHOro Bpa)KeHHs BiJ poOOTH Ta il
MO3UTUBHOT OLIIHKH.
3arajibHa OLliHKAa Ta BHCHOBOK
Juceprauiiiny pobory C.B. Uepennuuenka «CuHTe3 Ta 0OCOOIMBOCTI (HDI3UUHHUX
BJIACTUBOCTEH BYyIVIELIEBUX HAHOCTPYKTYpP 1 KOMIIO3UTIBY», sIka BUKOHAHA Ha BUCOKOMY
CYy4aCHOMY €KCIIEpUMEHTAJIbHOMY piBHI, XapakTepu3y€e OPHrHHAJIbHICTh, MOBHOTA i
3aBepuieHicTb. BoHa MICTUTh HOBI HAyKOBO-OOIDYHTOBaHI pe3yJbTaTH, LIO MalOTh
CYTTEBE 3HAYEHHS K JUIsI PO3BUTKY CydacHOI HAHO(MI3UKH, TaK 1 Uil YMCIEHHUX
NPaKTUYHUX 3acTocyBaHb. [limcymMoByrouM Bim3Hauy, 1o aucepraiiiina podora C.B.

Yepennnuenka «CuHTE3 Ta 0COOMMBOCTI (DI3UYHUX BIACTUBOCTEH BYyIVIELIEBUX



HAHOCTPYKTYp 1 KOMITO3UTIB» MOBHICTIO BiAMNOBiAa€ BuMoram «llopsiaKy npucymxeHHs
cTyneHs: AokTopa (dinocodii Ta ckacyBaHHS pilIEHHS pa30BOl crielialli3oBaHOT BUEHOI
paau 3aKjiany BMILIOT OCBITH, HAyKOBOI YCTAHOBH MPO MPHUCYAXKEHHS CTyMeHs TOKTOpa
dinocodiin, 3arBepaxeHoMy nocraHoBoro KabiHety MiHicTpiB Ykpainu Bia 12 ciuHs
2022 p. Ne 44 31 3minamu Bia 12 6epe3nst 2022 p. Ne 341, Bia 19 tpaBus 2023 p. No502
Ta Bia 03 TpaBHs 2024 p. Ne507, a 11 aBrop, Uepenuuuenko Cepriii BosoaumupoBuu,
3aCJyroBy€ Ha MPHCYIKEHHsI CTyneHs AoKTopa ¢inocodii 3a cneuianbHicTio 104 —

«®Di3uka Ta acTpoHOMIA» 3 rajiy3si 3HaHb 10 — «IIpupoaHuui HayKu».

Peuensenr:

IpoBiaHuii HAyKOBHH cNiBPOGITHUK

b.1. Bepkina @i3uKo-TeXHIYHOIO iHCTHTYTY
Hu3bKuX Temnepatyp HAH Ykpaiuu,

AOKTOP Pi3HKO-MaTeMAaTHYHHX HAYK
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