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Ha puceprauiiiiy pobory HEPEJHUYEHKA Cepris BoJsiogumupoBuua

«CuHTe3 Ta 0c00IHBOCT Pi3HYHHUX BJACTHBOCTE BYIlleLeBHX HAHOCTPYKTYP i

KOMIIO3HTIBY, sIKa [I0JA€ThCA Ha 300y TTs HAYKOBOTO CTYIEHs JOKTOpa hinocodii

3a cneuianbHicTio 104 «di3uka Ta acTpoHOMis»

(raimy3b 3HaHb 10 «IPUPOTHUYI HAYKHY)

AKTyaJIbHiCTh 00paHoi TeMH.

Huceprauifina pobora C.B. UepenHnueHKa TMpUCBAYEHA OCHIHKEHHIO
HOBITHIX BYITIELEBUX HAHOCTPYKTYD, SIKi € MEepCIeKTMBHUMM Ul BUKOPHUCTAHHS B
SKOCTI e(eKTUBHUX COPOEHTIB Ta JUIs CTBOPEHHS KOMIIO3UTIB 3 ITiABHIICHHUMH
MEXaHIYHMMHM XapaKTepUCTUKaMH. [aly33i0 3acTOCYBAaHHS TaKHX CTPYKTYp sK
(ynepeH, abo rigparoBaHuii GyjepeH, € CHHTE3 HOBITHIX CTPYKTYp, HarpuKiaj,
TaKuX, K IIOJIMEpH, KOTPi HEMOXIIMBO OTPUMATH B pIBHOBWKHOMY CTaHi 0e3
BUKOPUCTAHHS CTa0UTI3YIOUMX METAJOBMICHHUX CIIOJNIYK, SKi MOXYTb OyTH
LWIKIUIMBUMH JAOMilIKaMH 3amimieHsi. DynepeHrigpar TakoX LiKaBUi 3 TOYKH 30Dy
010¢i3MUHUX 3aCTOCyBaHb, pOOOTH B L[BOMY HampsiMi BKe BeAyThCsl TPUBAJIMi yac,
JOCATHYTI pe3yibTaTH MiATBEPKYIOTh MOXKIIMBICTE BUKOPUCTAHHS (PyJaepeHriapary i
foro po3umHiB y ¢apMaleBTUYHUX Ta 0iojoridHuX Hiasax. OKpeMo cliJ BiA3HAYUTH
HEOOX1IHICTh (yHIaMEHTAJIBHUX MOCIiIKeHb MeXaHi3My yTBOPEHHs T'ipaToBaHOIO
pynepeny. OckiNbku TpUBaIMii yac MoJieKyJsia QyjepeHy y HeMoAU(ikoBaHOMY CTaHI
BBaXkaylacs Tinpo¢oOHOI, IO CTAaBWIOCS IiJi CYMHIB OUIBII Cy4aCHUMHM
JNOCTIDKEHHSMH Ta TpaliMH, OTpUMaHWi B JaHili poOOTI 3a JONOMOror
OpHTiHAJIBHOI METOAWKH pPO3YMH HemonudikoBaHoro ¢ynepeny Cgp, 0€3yMOBHO,
MOTHUBY€ TIPOBEACHHS TOAATBIINX TOCIIHKEHb XiMiKO-(h13M4HUX BiaacTUBocTel Co.

MoOXIMBICTE BUKOPUCTAHHS BYIJIELIEBMX HAHOCTPYKTYp B SIKOCTi KaTali3aTopiB
Ta cTabilizaTopiB CHCTEM, IO MOJTIMEpHU3YIOThesl, abo B3araji KOHAEHCYIOTHCS,
BiIKpUBAE MOXJIMBICTH CTBOPEHHS YHCTUX BYIVIELb-BYITIELEBUX KOMIIO3UTIB 3
OakaHUMHU BJIACTUBOCTSAMHU. [apHUM MIAIPYHTAM Ul OTPHMMaHHS came YHUCTHX,
6e370MIlIKOBUX MaTepiajiB € TEXHOJOTIT Ha KIITAIT 3alPONOHOBAHOT aBTOPOM JIaHOT



JUcepTauiiHoi poboTH KpioreHHO-cyONMiMaliiiHOT KOHZeHcaLil cyMmimi mapiB
(bynepeHy Ta Bozu.

Crin BiI3HAYUTH BUKOPHMCTaHMii B po6OTI LiKaBWH MimXim 10 MOKpAalleHHs
COpOLIMHMX ~ BNACTMBOCTEl Ta €MHOCTI  JyCKOMOIGHMX JEKiJbKaIapoBUX
BYTJIELICBUX HAHOCTPYKTYp, TakuX sk okcun rpadena (OI'). Metox o6pobku OI
IMITYJIbCHUM PO3PSIOM B CEPENOBMII BOJHIO € IPOCTILIMM 3a BiZIOMi 3 JiTepatypu Ha
MOMEHT BHUKOHaHHS JUCEpPTaLiifHOi poOOTH MeToau, OTXKEe MaHuil Mmiaxin e
NePCIIEKTUBHUM U1l CTBOPEHHS ra30aKyMy/IOI0UNX Ta ra3030epexKHUX CHCTEM.

TakuM umMHOM, Tema maucepTaLifHOrO IOCHTimKEeHHS Uepennuuenka C.B. ¢
aKTyaJIbHOIO Ta MPAKTUYHO BaXKJIMBOIO.

HaykoBa HOBM3Ha OTPMMAaHHUX pe3yJIbTATIB.

HaykoBa HOBM3HAa OTPHMaHHX y AMCEpTALliiHOMY mociikeHHi UepeqHuyeHKa

C.B. pe3ynbrariB nonsrae y HaCTyIHOMY:

1. BusienieHo mninBHINEHHS COpOLIHHMX BJIACTMBOCTEN TEPMIYHO BiJHOBIEHOTO
OKCHIy rpadeHa B HacHiIOK HOro oOpOOKH BHCOKOYACTOTHMM iIMIIYJLCHHUM
po3psimoM B arMocdepi MOJIEKYISIpHOTO BOAHIO. JlaHa MeETOAMKA XiMiuHO-
¢isnunoi Momuodikauii okcupy rpadeHy B armocdepi dMCTOro BOAHIO Oyia
BUKOPHUCTAHA BIIEpIIIE.

2. Po3pobneHo Ta BUKOPHCTAaHO KpiOreHHO-CyOJIiMalliiHuiii MeTOA KOHIEHCALT s
OTpUMaHHs po3uuHy ¢ynepeHy Cg) Y BOIi, 32 paXyHOK YTBOPEHHS TiJpaTHOTO
xomiiekcy QynepeHy Cgo B mporeci KoHAeHcalii TBepaoi Ga3u Ha OXOJOMKEHY
i IKITAAKY.

3. Bnepuwe moaudikoBaHMl BHCOKOYACTOTHHM IMITyJCOM B arMmocdepi BOIHIO
TepMiuHO BimHOBNeHU# okcupa rpadpena (MTBOI') momaBaBcsi no modiedipHOi
CMOJIM 3 HACTYNHUM YTBOPEHHSIM KOMIIO3UTY mosiedipHa cMoJa-CKIOBOJOKHO-
MTBOTI'. OtpumMaHuii KOMIIO3UT MaB IiJBHINEHI MEXaHIYHI XapaKTepUCTHUKU —
MiKpOTBEpAiCTh, yOapHy B‘SI3KiCTh, MILHICTh MpPHU CTaTUYHOMY BHIUHI. Takox
nonasanHs BignaneHoro npu 300 °C okcuny rpadeny (TBOI') no enoxcuaHoro
KOMITAyHIy ITiJBUINMIO MiLHICTh KJIEHOBOTO 3‘€HAaHHS AIIOMiHIEBUX IJIACTHH
OinblIe HiX Yy 3 pa3u.

IpakTHyHe 3HAUEHHS OlePKAHUX Pe3yJabTAaTiB.

Criuparounch Ha HOBI HayKOBi pe3ysbrard, siki Oynu OoTpuMaHi B poOOTi, IO
PO3IVISIIAEThCS, MOKHA OKPECTUTH cepy IXHBOIO NMPAKTHYHOTO 3aCTOCYBAHHS:

1. Orpumanuii aBropom MoxudikoBanuii okcun rpaperny (MTBOTI) moxe ycmimHo
BHUKOPUCTOBYBATHCH ISl MTOKPALIEHHS MEXaHIUHUX XapaKTEPUCTUK KOMIO3UTHHX



MaTepialliB Ha OCHOBi momiedipHoi cmomu. Takoxx B po6oTi [I0Ka3aHo, WIO0
JIOZIABAHHS HABITh HEBENMKMX KiNbKOCTEHl BiJHOBIEHOro OKCHMAy rpadeHa 10
CMIOKCUIIHOTO KJICHOBOTO KOMNAyHJy 3HaYyHO 30iIbIIye MiLHICTB KJIEHOBOro
3’enHanHs. Kpim Toro, MTBOI' mae BucOKi copOuiifHi BlacTHBOCTI i Moe
3HAlTH 3aCTOCYBaHHS AK COPOEHT [UIi MONIMHAHHA Trasy, abo B SKOCT
(GinBETpyIOYOro eneMeHTy.

2. BakyyMmHo-KpioreHHo-cyOItimManiiiHa METoMKa OTPHUMAHHSI SIK pO3unHYy QyaepeHy
Y BOi, TaK i TBepnol (asu rigparoBanoro Gynepeny, Moxe Oyt BUKOPUCTaHa JJ1sl
OTPMMaHHS {HIIMX TBEPAMX Ta PiAKHX CyMilllel i cHCTeM, YTBOPEHHS SKHX 3a
3BUYAHHMX YMOB YCKJIaIHEHO, ab0 30BCiM HeMOXJIMBO. 30kpeMa, (yrepen Cq y
TaKMX CHCTEMax MO)KE BiJirpaBaTH poJb Karajizaropy, iHribitopy abo Baarai
crabimizaropy.

3. Otpumanuil 03Ha4eHUM BHILE METOZOM ripaTtoBaHuii ysepeH Ta HOro po3umuH y
BOII MOXYTh 3HalTH 3acTOCYBaHHS B 6io(i3Mlli Ta, MOXIIHBO, B GiOJOri4HMX
3aCTOCYHKaX.

Otpumani B faHiff nuceprauiiiHiii poGoTi pesyiabratn Ge3yMOBHO N€MOHCTPYIOTH

HEOOXiHICTh  TMOJANBIINX JOCIIDKEHb BYIIELEBUX HU3LKOBUMIPHMX CITIONYK

(HAHOCTPYKTYp), OCKiNBKH OCOGIMBOCTI iXHIX BIIACTMBOCTEH, OCOOIMBO 3a YMOB

¢iznunoi abo xiMiyHOT MoaHbiKalii, MOTPe6GyIOTh PETENILHOrO BUBYEHHS.

Cryninb 00rpyHTOBAHOCTi HAYKOBHX M0JI0Ke€Hb, BUCHOBKIB T iX JI0CTOBipHiCTh

Pesynpratn pocnimkeHp auceprauiiinoi pototn C.B. UepennuueHka Oyiu
OTpUMaHi 3 BHUKOPHCTaHHSM CYKYNHOCTi CyYyaCHHX BiJIOMHX METOAUK IOCIiIKEHB,
IHTepIrpeTalis pe3y/bTariB SKUX HE Miiarae CyMHiBy. OTpuMaHi pe3yiabTaTh 3a
JONIOMOTOK0  METOAIB: TMPOCBITIIOIOYOI  €JIeKTPOHHOI MiKpOCKOMiil, CKaHyrouol
€JIEKTPOHHOI Mikpockomii, Y® cnekrpockonii mnoruHaHHs, [Y cnexTpockomii
NOIIMHAHHS, 1HILiMOBaHOI Jla3epoM Mac-CIeKTPOMETpii MiATBEPDKYIOTh HasBHICTb
(Ga3u rigparoBaHoro (¢yrnepeHy sSK OCHOBHOI Ta HEe cylnepedarb BiIOMHM
JiTepaTypHUM HaHUM. BuzHaueHHs copOLiffHMX BIIacCTUBOCTEH BYITIELIEBUX CHCTEM
Oyno 3niiCHEHO METOJOM TEepPMONpPOrpaMoBaHOi JecopOuii, SKWUH, SK BIIOMO 3
JITepaTypHUX [KEpes, MO03BOJSE OTpUMATH HailiHI pe3yabTald B IIHUPOKOMY
TeMITEpaTypHOMY iHTepBasli. Bei MexaHiuHi BUNpOOyBaHHS KOMITO3UTIB B poOOTi Oyiu
npoBeneHi 3a Bimomumu cranpapramu JCTY. Cnuparounch Ha BCe BHILEBKa3zaHe,
MOXKHa CTBEP/UKYBaTH, IO CTYMiHb OOIPYHTOBAHOCTI HAyKOBHMX IIOJIOKEHb Ta
BHCHOBKIB JMcepralii, iX JOCTOBIPHICTh 3HAXOMATHCS Ha BHCOKOMY DIBHI Ta He
MiJIIraloTh CyMHiBaM.

IToBHOTa BHKJIaAy B HAYKOBHX IMy0JikaLisix, 3apaxoBaHUX 32 TEMOIO AMcepTaulil



Marepianu nuceprauilinoi po6otu C.B. UepenHuueHka mnpencTaBieHi B 3
CTaTTAX y BUOAHHAX, 110 IHIAEKCYIOTbCS B MiXKHAPOTHUX HAYKOMETPUUHUX Oa3zax
SCOPUS ta Web of Science. Lli Tpu crarti onyOnikoBaHi B )XypHai KBapTHIiO Qs, a
came — Low Temperature Physics. B ganux my6mikauisix 3 JOCTaTHBOIO MOBHOTOIO
NpEeNCTaBe€Hl MaTepiaqu JdaHol HaucepTalliiiHoi poOotu. BkazaHux myOmnikaiiii
NOCTaTHbO JUIsl AUCEpTaliitHOi poOoTu mokTopa ¢inocodii 3rilHO BCTaHOBIEHUM
BumMoraMm MOH Vkpaiuu mopo myOmikanii OCHOBHOrNo 3MicTy AMcepTaliil Ha
3000yTTsl CcTymeHs noktopa ¢imocodii 3i cmemiampHocTi 104 — «®Pi3uka Ta
acTpoHOMisi». Bci crarTi HamucaHO y CMiBaBTOPCTBi, B ONHIH 3 TpbOX cTare —
IUCEPTAaHT € TepIIMM aBTOPOM. Pe3ynapTaTd HAayKOBUX JOCHIUKEHb JaHOI
aMcepTaiiiiHoi  poOOTH JIOMOBiJanKMch Ta OOrOBOPIOBAIUCH HAa MIKHApOIHHMX
KOH(EPEHLIisX Ta ceMiHapax, OmyoikoBaHi B 30ipHUKaX Te3 HAyKOBUX MIKHAPOIHHMX
KoHbepeHIli# (4 Te3un) i Bimomi crieriamicram B raiy3i ¢izuku. 3 o0csary npoBeieHoi B
pamkax aucepraiii po6otd Ta 3 myOmikaiiii OueBMAHO, IO OCOOMCTHH BKIAx
JEcepTaHTa B 03HauUeHi poOOTH € BU3HAYAJIBHUM.

3ayBaskeHHsI 10 qUcepTaliifHOI po0oTH.

1) B Tekcrti po6OTH BiACYTHI BUCHOBKM a0 MPHITYIIEHHS MO0 MOXJIMBUX aTOMHO-
MOJEKYJIAPDHMX MEXaHi3MiB MiJBUIIEHHsS MapaMeTpiB MilHOCTI ~ KOMIO3HTIB
nomiedipHa CMONA-CKJIOBOJIOKHO BHACHIJOK JOJaBaHHA JIO HHUX 0OpoOIeHoro
PO3pSIIOM OKCHIOBaHOTO rpadeHy. AHalli3 TaKMX MOXIMBMX MEXaHI3MIB € JyKe
GaxkaHHUM B AHCepTaliifHiii po6oTi, sika MomaeTbess Ha 3M00YTTS 3a CrELiaNbHICTIO
«izukay.

2) 3 Tekcry, mo onucye Puc. 5.9 6) He € 3po3yMinuM, sKi came 0COOIMBOCTI CTIEKTPIB
MOMIMHAHHS DPO3YMHIB MOXKHA BB@XATH [OKa3aMM iCHyBaHHs TIiIpaTOBaHMX
¢ynepeniB  Ce@{H,O}, B po3uMHaX, OJCPKAHUX BaKyyMHO-KpIOT€HHO-
cyOniMallifHUM METOIOM.

3) Ha Puc. 5.15 BincyTtHs iH(opMmamis IIMOAO TOXOMKEHHS cneKTpaﬂbHo'f KpHUBOI1
PO’XKEBOTO KOJIBOPY.

4) B TekcTi pobOTH MiCTMThCS MeEBHA KUIBKICTH OJPYKiBOK, PYCH3MIB Ta eJIEMEHTIB
HayKOBO-)KaproHHOT TepPMiHOJIOT 1.

HaBeneHi 3ayBaXeHHs JKOOHMM YWHOM He MPUMEHIIYIOTh BHCOKY HAyKOBY

HiHHICTB POGOTH Ta Bary ofep)KaHHX B Hilf pe3yJbTaTiB i BHCHOBKIB.

3arajibHAa OLIHKA Ta BUCHOBOK.

Jluceprauiiina po6ora C.B. Uepennuuerka «CHHTE3 Ta 0COOJIMBOCTI PI3UYHHUX
BIACTHBOCTEH ByIIELEBHX HAHOCTPYKTYp 1 KOMIO3HMTIB» € OPHUIIHANBHOIO,



CaMOCTIMHOIO Ta 3aBepLIEHOI0 HAayKoBOIO pobororo. HaykoBuii piBeHb auceprailii,
0€3yMOBHO, € BHUCOKMM; HOBM3HA, HAayKOBE Ta TMPAKTUUYHE 3HAUEHHS OTPUMaHUX
pe3ynbTaTiB He BUKIIMKAE CYMHIBIB. Otxe pobora Yepennuuenka C.B. 3a cBOiM
HAYKOBMM pIBHEM Ta NMPAKTUYHOIO LIHHICTIO, 3MIiCTOM i O(OPMIIEHHSIM MOBHICTIO
BianoBinae Bumoram «[lopsnky mpucymkeHHs cTyneHs aokTopa ¢inocodii Ta
CKacyBaHHS pillleHHs pa30BOi CIieliali3oBaHOT BUEHOT paay 3akjaay BUILOI OCBITH,
HayKOBO1 YCTaHOBH PO MPHUCYIKEHHS CTyMeHs ToKTopa (pinocodii», 3aTBEpAKEHOMY
nocraHoBoro Kabinety MiHicTpiB Ykpainu Bia 12 ciuns 2022 p. Ne 44 3i 3MiHamu BiJ
12 Gepesnst 2022 p. Ne 341, Big 19 TpaBus 2023 p. Ne502 Tta Big 03 Tpasus 2024 p.
Ne507, a 11 aBtop, UYepemnuuenko Cepriii BonomumupoBuy, 3aciyroBye Ha
MPUCYIKEHHST CTyrNeHst nokrtopa (dinocodii 3a cneuianpHicTio 104 — «®Disuka Ta
acTpoHOMis» 3 raity3i 3HaHb 10 — «IIpupoaHuyi HayKu».

OnoHeHrT:

CTapPLIM HAYKOBHUI CIiIBPOOITHUK

HJIJI «CnekTpockomnisi KOHIEHCOBAHOI0 CTAHY Pe4OBHHH

¢izuuHoOrO axkyabrety

KuiBCbKOro HalliOHAJILHOTO YHiBePCUTETY

imeni Tapaca llleBuenka

AOKTOP (pi3MKO-MAaTEeMATHYHHUX HAYK, P = .
cTapliuii A0CaiTHUK /S &7 KOpiii XU KHUH

[Mignuc XwkHoro FO.A. 3BCBiAUyIO
3acTyNHUK JeKaHa 3 HayKOBOI poOOTH
¢iznyHOrO QaKynbTeTy

KuiBCHKOTO HALIOHATIBHOTO yHiBEpCHTETY|

imeni Tapaca IlleByeHka Cepriit 3EJIEHCHKUI




