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1. AkTyasbHicTh poGOTH Ta ii 3B’130K i3 HAYKOBHUMM NpOrpaMamMu i rpaHTamMu

Po3poOxa BUCOKOUYTIAMBHUX, CTAOLTFHUX 1 BIATBOPIOBAHUX 010CEHCOPHUX CUCTEM € O1-
HHUM 13 aKTyaJIbHUX HAMPAMIB CYYacHO1 MPUKIAAHOT (p13UKH, MATEPIaTO3HABCTBA Ta €KOJIOT1-
YHOTO MOHITOPHHTY. BaskimuBy pob y PyHKIIOHYBaHHI TAKMX CHCTEM BITITPAIOTh MOJIIMEPHI
MATpHIIl, 10 3a0€3MeUy0Th IMMOOLTI3AII0 O10I0TTYHO AKTHUBHUX KOMIIOHEHTIB, TIPOHHUK-
HEHHS aHAJIITY 10 aKTUBHUX LIEHTPIB ()EPMEHTY Ta CTAOIIBHICTh CEHCOPHOTO MOKPUTTA. Ede-
KTHBHICTH 010CEHCOPIB 3HAYHOIO MIPOIO BU3HAYAETHCS MOPQOIIOTIEF0 TIOIIMEPHOI CITKH, T1a-
paMeTpamH ii BITBHOTO 00’ €My, XapaKTePOM MDKMOJIEKYJIIPHUX B3a€MO/IH 1 CTIMKICTIO Ma-
Tepiany A0 30BHIMHIX (i3WYHUX BIUHBIB. BogHOYac mis ymeTpadioneToBOro BHIIPOMIHIO-
BaHHS, AKE 3aCTOCOBYETHCS M yac GopMyBaHHS, Moaudikami Ta ekcrumyararii gporormom-
MEPHUX MATEPIAIB, MOYKE CIIPHYMHATH KOMIUIEKC B3a€MOIIOB’ A3aHUX CTPYKTYPHHUX 1 XIM14-
HUX TiepeTBOpeHb. [lopsaz 13 mporecamu GoToTOTIMEPH3aLIi Ta 3UIMBAHHA MOYJTHBI PO3PUBH
XIMIYHHX 3B’S3K1B, yTBOPEHHS BUTPHUX PAJUKAIIB, OKUCHIOBAJIbHA JETPajallisa, 3MiHA TOTIO-
J0T1i HAHOTIOPOKHHH 1 TU(Y31HHUX XaPAKTEPUCTHK ToTiMepHOi MaTpuii. OcoOMMBOTO Hay-
KOBOTO 1HTEPECY HAOYBA€ JMOCHIKEHHS IUAX SBUII 13 TMO3HINH MAMOPOTOBHX PaaiallliHAX
edeKTiB, 3a AKUX €HEPTISA ENEKTPOHHUX 30YIKEHD TEPENAETHCI ATOMHO-MOJIEKYIAPHIH T a-
CHCTEMI Ta 1HILIIOE CTPYKTYPHI mepeOyA0BH 0€3 MPAMOTO MPYKHOTO 3MIMIEHHS ATOMIB.

VY 3B’a3Ky 3 UM gucepramiiaa poodora 3yopuipkoi O.B., cipsiMmoBaHa Ha BCTaHOB-
JICHHSA MEXaH13MiB B3aeMoii Y O-BUIIPOMIHIOBAHHS 3 TTOJIMEPHUMH MaTeplaiaMy Ha OCHOBI
AKPWIIOBAHOI €TIOKCHAOBAHOI COEBO1 OJIii, JOCIIHKEHHS POl BUTBHOTO 00’ €My, PaJIuKaTbHUX
mporeciB 1 (POTOIHAYKOBAHOI IeTpajalli, € CBOEYaCHOIO Ta HAyKOBO OOTPYHTOBaHOIO. Bera-
HOBJIEHHS B3a€MO3B 3Ky MDK HAHOCTPYKTYPHHUMH TApPaMETPAMH TIOJIMEPHOT MATPHUI Ta
EIEKTPOXIMIYHUMH XaPAKTEPUCTHKAMH O10CEHCOPIB Ma€ He Nuine (pyHTaMeHTanbHE 3Ha-
YEHHA [T TOTJAMOICHHA YSIBJICHD PO PaIialiifHO-CTUMYIbOBAH] MIPOLIECH B MOJIIMEPAX, a U
MPAaKTHYHE 3HAYEHHS JJI [IJIECTIPIMOBAHOTO KOHCTPYIOBaHHA (PYHKIIOHAIEHUX MaTepialliB
13 3a/IAaHAMH JETCKIIMHAUMHA BIACTUBOCTIMHU. OTKe, OOpaHa TeMa BIAMOBIIAE CYYaCHUM TCH-
ACHINAM PO3BUTKY MPUKIAAHOI (P13HMKH, (PI3UKH MMOMIMEPIB, HAHOMATEP1aT03HABCTBA Ta 010-
CEHCOPHKH.

JucepTamiitHa poOOTa BIAMOBIAa€ OCHOBHUM HAINpPsIMaM HAYKOBOi AISUTBHOCTI Kade-
apu (pi3uku Ta iIHPOPMAIIHHAX CUCTEM, HAYKOBO-TOCIIAHOI TAOOpaTopii MaTepiamiB TBEPIO-
TITBHOI MIKPOENIEKTPOHIKH iMeH1 mpodecopa Bomomumupa [mons ta kadeapu Giomorii Ta
ximii J[poroOHIBKOro AepKaBHOTO TIeAArOTIYHOTO YHIBEPCUTETY 1MeH1 |Bana DpaHka.

OcCHOBHI pPe3yJIbTaTH TUCEPTAMIHHOTO TOCITIKEHHS 0ICPKAHO I11T YaC BUKOHAHHS Ha-
YKOBO-JOCTITHAX TE€M 1 MPOEKTIB, 30kpemMa «DOTOMOMMEPHI MATPUIIl Ta HAHOHOCI TIpH
KOHCTPYIOBaHHI O10CEHCOPIB i1 MOHITOPHHTY CTaHy JOBKUUIA Ta SIKOCTI TMHATHOI BOIM»
(2021-2023); remu «OTpUMaHHS Ta AOCTIIKEHHS (PI3MIHUX BIACTHBOCTEH HAHOKOMITO3HT-
HUX MaTepPiajiiB HA OCHOBI ITUPOKO30HHUX HAMBIPOBLIHUKIBY (2022-2025); mpoekTy «Iloms-



CHKO-YKPAiHCHKHM CHHEPTi3M U1l BHBYEHHSI CYOHAHOMETPOBOi CTPYKTYPH O10CEHCOPIB»
(2023-2024); HaAyKOBO-TOCIITHOTO TPOEKTY MONOAMX yueHUX «Momudikamisa mommMepHux
KOMIIO3HTIB 33 BUKOPUCTAHHA METO/IIB IITYYHOTO THTENEKTY JJIsI HOBHX 010CEHCOPIB €KOJIO-
TYHOTO Ta O10MeAMYHOTO MpU3HAYeHHD» (2025-2027), 0125U001054. {ocmmKeHHS BUKO-
HyBaJuCcs Takok y Mexkax mpoekty «Ukrainian-Lithuanian-Polish-Slovak synergy for
characterization of biopolymer materials used in biosensor analysis of pollution of water
resources» — npoekty EURIZON, rpant Ne EU-3022.

3B’A30K IUCEPTALIHHOI POOOTH 13 HAYKOBUMH TEMAMH Ta MDKHAPOIHUMH MPOEKTAMH
M ATBEPKYE ii BIAMOBITHICTh aKTyaTbHAUM HAMPsSMaM JAOCTIKEHD MOMIMEPHUX (PYHKITIOHA-
JTHHHAX MaTepiaiB, 010CEHCOPHUX CHCTEM 1 METO/IB €KOJIOTTYHOTO MOHITOPHHTY.

2. CTpykKTypa Ta 3arajibHa XapakTepuCTHKA AucepTauiliHoi po6oTu

Jluceprariitna poOOTa CKIaIA€THCS 31 BCTYITy, YOTHPHOX PO3/IIB, 3araIbHUX BUCHO-
BKIB, CIIMCKY BUKOPHCTaHUX JHKEPEN 1 TOJATKA, y AKOMY HABEACHO IMyOJiKalii 3100yBauKu
3a TEMOIO JOCII/KEHHS.

Y Berymi OOTPYHTOBAHO AKTYallbHICTH OOpPAHOI TEMH, BU3HAYCHO METY, 3aBIAHHS,
00’€KT 1 TPEIMET JOCIHIKEHHSA, 0XapaKTEPU30BaHO 3aCTOCOBAHI METOAH, C(HOPMYTHOBAHO
MOJIO’KEHHS HAYKOBOI HOBHU3HU Ta MPAKTUYHOTO 3HAYCHHS OJEP)KAHUX pe3yibTaTiB. Hase-
JECHO B1IOMOCTI PO OCOOMCTHI BHECOK 3/100yBAYKH, alpoOatito pe3yabTaTiB 1 myOKarii 3a
TEMOIO THCEPTAIN].

VY mepmomy po3aii 3M1HCHEHO OTIA 1 TEOPETHUHUH aHami3 (PI3UYHUX 3aKOHOMIPHO-
CTEH MAMOPOTOBUX paTiallifHUX €(PEKTIB y PI3HUX KIIAcaX TBEPAUX T, 30CEPEIHUBIITH OCHO-
BHY yBary Ha MOJIMEPHHX MaTepiajiaX. PO3risiHyTO MeXaHI3MH BUHUKHEHHS €JIEKTPOHHHX
30y KEHB, iX pellakcalii Ta mepeaadl eHeprii aTOMHO-MOJIEKYJISPHIHN T ACHCTEMI Yepe3 eie-
krpoH-poHOHHI B3aemoii. [lokaszaHo, mo cnerpdika moaiMepiB BUSHAYAETHCS TTO€THAHHIM
MIIHUX KOBAJIEHTHHUX 3B A3KIB Y MAKPOMOJIEKYJIIPHHUX JIAHIFOTAX 31 CITA0MIMMHU MI>KMOJIEKY -
JSPHAMH B3a€MO/IISIMH Ta HASBHICTIO 3HAYHOTO BUIBHOTO 00’ €My. 3a TAKHX YMOB MOTJIMHEHA
€HEPT1A MOKE CTIPHYMHATH JIOKATbH1 KOH(OpPMaIiHI TepeOya0BH, PO3PUBH XIMIYHHX 3B 53~
KiB, YTBOPEHHS BUIBHUX PAJIMKAIIB, 3ITUBAHHA a00 IECTPYKLIIO MOMMepHOi ciTku. OOrpyH-
TOBAHO BAXKJIMBY POJb HAHOTIOPOKHHUH Y PYXIHUBOCTI MaKPOMOJIEKY, AU(y3ii paguKams 1
KHCHIO Ta mepediry GoTOOKHUCHIOBATBHUX MPOTIECIB.

Y npyromy po3/ii mpoaHam3oBaHo (i3UKO-XIMIYHI MeXaH13MH (POPMYBaHHS TIOJTIMe-
PHHX CITOK, BIUTUB JOMIIIOK 1 (POTOIHIMIATOPIB HA iX HAAMONEKYIAPHY CTPYKTYPY, & TAKOK
0COOTMBOCTI paialifHO-1HAYKOBAHUX XIMIYHUX MepeTBOpeHb. OCHOBHY yBary MpHIIJICHO
KOHKYPEHIII1 MPOTIECIB 3MTUBAHHS 1 IECTPYKIIli, CIBBITHOIMEHHS MK SIKHMHA BU3HAYAETHCS
XIMIYHOIO Oy/TOBOIO KOMITOHEHTIB, PYXJIMBICTIO MAaKPOPAIUKAJIB, HASBHICTIO CTEPHYHHUX TIe-
PEMIKOT 1 JOCTYTIOM KHUCHIO /IO PEaKIIMHUX MEeHTPIB. Po3rstHyTo POTOOKHCHIOBATBHY JeTpa-
JAIF0, IO CYMPOBOJIKY€ETHCA HAKOMMMYCHHIM KapOOHITFHUX 1 T1APOKCHIBHUX TPYTI, 3MIHOIO
XIMI49HO1 OyTOBH MOMIMEPY Ta TPaHCPOPMAIIEO TAPAMETPIB HOTO BUTBHOTO 00’ €MY.

Marepianu nepmux ABOX PO3AUTIB GOPMYIOTh TEOPETHYHE MIAIPYHTS Ui BHOOPY
KOMIUTEKCY €KCTIEPUMEHTATBHUX METO/IB, 3IATHUX MIPOCTEKUTH B3aEMOTIOB 13aH1 3MIHU Ha-
HOCTPYKTYPH, MOJIEKYJSIPHOTO CKJIAAY Ta PAAHKAIIBHOTO CTAaHY JOCIIKYBAHHX TTOJIIMEPIB.

VY TpeThOoMy O3l HABEAEHO XapaKTEPUCTHKY AOCIIHKYBAHUX MOJIIMEPHHUX CHCTEM,
METOAUKY TMPUTOTYBAHHS 3Pa3KiB, PeXKUMH iX Y D-ompoMiHEHHS Ta OOTPYHTYBaHHS BUKOPH-
CTaHWX METOIB AOCTKeHHA. OCHOBHUMHU 00’ €KTaMu 0OpaHO MOJTIMEPHI MaTepiaau Ha OC-
HOB1 aKpHI0BaHOi enmokcuaoBaHoi coeBoi omi (AESO) Ta BamimuauMerakpunaty (VDM),
AK1 PO3TIIAAFOTHCA AK MIEPCTICKTHBHI MATPHILY JUTA aMIIEPOMETPHIHHX O10ceHCOpiB. [ mo-



CIIUKEHHS TOBUIBHUX (DOTOCTPYKTYPHHX TEPETBOPEHH 3aCTOCOBAHO PEKHMHU TPHUBAJIOTO
0e3mepepBHOTO Ta TIepepUBYACTOTO Y D-ONPOMIHEHHSA, CyMapHa TPHBAIICTh AKOTO B OKpe-
MHUX eKCTIepUMeEHTaxX nepesuinyBana 114 rogun. [lapanensHo 3a1HCHIOBABCS MOHITOPHHT Te-
MIIEPATYPHOTO BIATYKY 3pa3KiB Ta IHTEHCHBHOCTI BI/IHpOMiHIOBaHHH Jliist aHammi3y BITBHOTO
00’emy BUKOPHCTAHO MO3HTPOHHY AHITIAIIHHY CHeKTpOCKOHIIO HapaMeTpH 4acy KHTTS Ta
THTEHCHBHOCTI OPTO-TIO3UTPOHIIO JalT 3MOTY TPOCTEKHUTH 3MIHH PO3MIPIB 1 KOHIEHTpALi
HAHOTIOPOKHUH Y MOMMEpHIH Matpuil. KibkicHe OLiHIOBaHHA €()EKTUBHOTO PO3MIPY TIO-
POXKHHUH MPOBEIEHO 3 BUKOPUCTAaHHAM Moem Tao-Enapyma. OcoOmuBICTIO eKCIIEpUMEHTA-
JHHOI CXeMH OyJI0 0THOOIYHE PO3MIMIEHHS 3pa3ka BITHOCHO JPKEPEa TIO3UTPOHIB, 1o 3a0e3-
MeYyBaI0 MOKIIMBICTh AOCHIKEHHA CTPYKTYPHOI HEOAHOPITHOCTI, TIOB A3aHOT 3 OJHOCTIPSI-
MoBaHuM Y @-onmpomineHHAM. [ ineHTHdiKami GyHKIoOHATBHUX Tpyn 3acTocoBaHo ATR-
FTIR-criekTpoCKoOTifo, a i PeecTpalrii Ta aHaji3y MmapaMarHiTHUX IIEHTPIB — CIIEKTPOCKO-
IO €NIEKTPOHHOTO MAPAMArHITHOTO pe30oHaHcy. [loeqHaHHS LUX METO/IB 13 KOHTPOJIEM Te-
MIepaTypH 1ano 3Mory npoaHamsyBaTH €BOJIFOLITO BUTBHOTO 00’ €My, 3M1HH XIMIYHOI Oy T0BH
Ta KIHETHKY YTBOPEHHS 1 TEPETBOPEHHS BUTPHUX PaIUAKATIB.

YeTBepTHid pO3ALT MICTHTh OCHOBHI €KCIIEPHMEHTANbHI PE3YIbTATH JHUCEPTALIHHOI
podotu. JJocmmkeHo GOTOCTPYKTYPHI TIEPETBOPEHHS B CHCTEMAaX HAa OCHOBI aKPHIIOBAHOL
€TIOKCHIOBAHOT COEBOI OJIi Ta BaHITIHAWMETAKPHUIIATY 31 CITIBBIIHOIIEHHIM KOMITOHEHTIB
1:0,5, mo mictumu doToiHiaTop ado Oynmu BUroToBNEH! 0e3 Hporo. [IpoananizoBaHo TeM-
MepaTypHUH BIATYK 3pa3KiB I Yac Oe3MepepBHOTO Ta MepepuBYacTOro Y M-0onpoMiHEHHS,
3MIHH TTAPAMETPIB KOMITIEKCHUX MEPEXK, XapaKTEPUCTHK MO3UTPOHHOT aHiriwmi, [Y-crexr-
piB ta EIIP-curaams. BeranosneHo, mo mpucyTHICTD (POTOIHIIIIATOPA CYTTEBO BIUIMBAE HE
nwine Ha mporec (opMyBaHHS TOTIMEPHOI CITKH, a M Ha mepeOir ii moaansmux GoTocTpyK-
TYPHUX TIEpPeTBOPEHB. Pe3ymbraT mo3uTpoHHOI aHirumiiao1 criekTpockotii (ITAC) 3acsia-
YHJTH €BOJTIOLIFO TTapaMeTpiB BUTbHOTO 00’ emy, maHi ATR-FTIR — 3MiHU IHTEHCHBHOCTI CMYT,
MOB’A3aHMX 13 QYHKIIIOHATBHAMH TpynamMu nojiimepy, a EI1P-mocmmkeH s — yTBOPEHHS, Mi-
Tpamif0 Ta PEKOMOIHAINIO MAapaMarHITHUX IEHTPIB. 3ICTABIICHHS OJCPIKAHUX TAHWUX aJI0
3MOTY PO3IIISIHYTH TpolecH (oTtomommMepusaiii ta ¢oromerpanamii K B3a€MOIOB’ sI3aH1
CKIa10B1 TpUBasioro Y O-BIiMBYy HA OTIMEPHY MaTpuio. OKpeMy YaCTHHY YE€TBEPTOTO PO-
3111y IPUCBAYEHO aHAI3y 3B’ 3Ky MK HAHOCTPYKTYPHHUMH TTapaMeTPaMH TOJTIMEPHUX Ma-
TpHULb 1 PYyHKIIIOHATHPHUMH XapaKTePUCTHKAMH OloceHcopiB. Ha ocHOBI gocimKkeHp ypeacu-
JTHHAX 1 (POTO3MHUTHX TOJIIMEPIB HA OCHOB1 POCIIMHHUX OJIIA BCTAHOBIICHO KOPEIALIIO MK
nmapaMeTpaMu BITBHOTO 00’ €My Ta €IEKTPOXIMIYHAM BIATYKOM CEHCOPHHX cHCTEM. Po3po0-
JICHO JIAKKa3HWUH O10CEHCOP /I BU3HAYEHHSA (PEHOTBHUX CIIOYK 1 TPOBEIEHO HOTO ampoda-
IO 3 BUKOPHCTAHHIM KaTeXOIy K MOJAEITFHOTO aHAMITY.

VY 3aranpHHAX BUCHOBKAX y3aralbHEHO OCHOBHI HAYKOBI Pe3yJIbTATH BIAMOBITHO 0 TIO-
CTaBIIEHOI METH Ta 3aBJaHb. J{0MaTOK MICTHTP MEPENIK MyOiKamii 3100yBavKH, y TKHX BHU-
CBITJIEHO Pe3yJbTaTH TUCEPTAINHHOTO HochikeHHs. CTpyKTypa TucepTarii € JOT14HOI0 Ta
MOC10BHOK0. TeopeTHYHHIA aHaAI3 CTBOPIOE OCHOBY JJI1 BHOOPY €KCIIEPHUMEHTAIBHAX Me-
TOJIIB, PE3YyIbTATH SIKHX HAAAlll BUKOPHUCTAHO JJIT BCTAHOBJICHHS B3a€MO3B sI3Ky Mik Y D-
1HAYKOBAHUMH CTPYKTYPHHUMH NIEPETBOPEHHAMH, TAPAMETPAMH BITBHOTO 00’ €My Ta (PyHKIII-
OHATBHAMH XapPaKTEPUCTUKAMHU O10CEHCOPHHUX CHCTEM.

3. HaykoBa HOBM3HA Ta NMPaKTHU4YHe 3HAYeHHS 0JepKaHUX pe3y/bTaTIiB, J0CTOBipHICTb
HAYKOBHUX I0/105KeHb 1 BUCHOBKIB

HaykoBa HOBH3HA TUCEPTAIIHHOI POOOTH BHU3HAYAETHCA KOMIICKCHHUM JIOCITIIKEH-
HAM CTPYKTYPHHX 1 (PI3UKO-XIMIYHHX TIEPETBOPEHD Y (POTO3MHUTHX MOTIMEPHUX MaTepiagax



Ha OCHOBI1 aKPUIIOBAHOI €MTOKCHIOBAHO1 COEBOI OJIi Ta BaHITIHANMETAKPHIIATY T JIEF0 TPH-
BaJIOTO YIbTPa(10I€TOBOTO OMIPOMIHEHHS. BakKIMBOIO 0COONHMBICTIO POOOTH € PO3TIIA MPO-
nieciB oTomommMepusaini Ta GoToACTPAIAINT 3 TO3UIIH M IMTOPOTOBHUX pamiariiHuX e(eKTiB
1 BCTAHOBJICHHS iXHBOTO 3B 3Ky 3 €BOJIIOIIEO BUTHBHOTO 00’ €My Ta ()yHKIIOHATHPHHUMH Xapa-
KT€PUCTUKAMHU TIOTIMEPHUX MATPHII I 010CEHCOPIB.

ABTOPKOIO OOTPYHTOBAHO 3aCTOCYBAHHS ySIBJICHD IPO MAMOPOTOBI paaiariiai eexTH
U OTIUCY B3aeMoii Y D-BUNPOMIHIOBAHHS 3 (POTOZMUTHMH TIOJIMEPHUMH CHCTEMAaMH Ha
OCHOBI aKPHJIOBAHOI EMTOKCHUAOBAHOI COEBOI Oii Ta BaHUTIHANMETakpunary. [lokazaHo, 1o
€JIEKTPOHHI 30y/KEHHS Ta iX TOJATbINA PETAKCALIS MOYKYTh CYTTPOBOKYBATHCS TIEPe1aBaH-
HAM eHepru MOJIEKy TAPHO- KOJIMBHIH TTJCUCTEMI, YTBOPEHHSAM BITHHUX paI[I/IKaJ'IlB po3pH-
BOM XIMIYHHX 3B’ SI3KIB 1 CTPYKTYPHOIO nepe0yT0BOIO nomMepH01 CITKH 32 BIACYTHOCTI npsi-
MOTO TIPY?KHOTO 3MIMEHHS aroMiB. BcTaHOBNIEHO MOABIHY ponb (HOTOIHIIATOpPA Y JOCITI-
IDKyBaHHUX TOTIMEepHUX cucTemax. [lokasano, mo BiH He nHmie 3a0e3mnedye 1HImoBaHH (o-
TOTIOJIIMEPH3AIIii, @ H ICTOTHO BIUTMBA€ HA KIHETUKY TOJANBINNX (DOTOIHAYKOBAHUX TIEPETBO-
peHb c(hopMOBaHOI MTOIIMEPHOT CITKH, 30KpeMa Ha YTBOPEHHS PAAUKATBHUAX IIEHTPIB 1 Iepe-
OIr OKUCHIOBAJILHOI AeTpaaarliii mx yac Tpusajoro Y @-onpomineHHs. J0CmiKEHO KIHETHKY
(OTOCTPYKTYPHHX TEPETBOPEHD 32 YMOB O€3MEPEPBHOTO Ta TIEpepUBYacTOro Y O-BIUTUBY Ta
BCTAaHOBJICHO BIIMIHHOCTI TEMIIEPATYPHOTO BIATYKY MOMIMEPHHUX cucteM. Onep:kaHi pe3yiib-
TaTH BUKOPHUCTAHO /IS aHAI3y B3a€MO3B’ 13Ky MUK MIOTJIMHAHHAM €HEPTii BUIPOMIHIOBAHH,
€K30TEPMIYHHMH PeaKUIAMUA (POTOTIOMMEPHU3aLli, pelakcari HHUMH TPOLIECAMH Ta TETUIOBUM
CTaHOM Matepiaiy. BcTaHOBIIEHO 1ICTOTHY POJTh TAPAMETPIB BUTBHOTO 00’ €My y (popMyBaHH1
CTPYKTYpH Ta (PYHKIIOHATBHUAX BIACTHBOCTEH MOMIMEPHUX MaTpuib. Ha ocHOBI maHux mo-
3UTPOHHOI AHITUIAMIIHHOT CIEKTPOCKOMIT TIPOCTEKEHO 3MIHU €(PeKTHBHUX PO3MIPIB 1 KOHIIE-
HTpaIlii HAHOTIOPOKHHH, & TAKOXK BUABJICHO 3B’ 130K MK IMApaMETPAMH BUTHHOTO 00’ €My, Te-
TUTOBUMH XapaKTEPUCTHKAMHM TIOJIMEPHHUX MaTepiams 1 AuQy31HHO-TeTEKIIHHAMH BIIACTH-
BOCTAMH 010CEHCOPHHX cHcTeM. 3a pesynpratamu EIIP-mocmimkeHp po3MMpeHo ysIBICHHS
MPO KIHETUKY BIIBHOPAIUKATIBHUX MPOLECiB y oTo3muTux noiimMepax. OaepxaHi gaHl 1H-
TEPIPETOBAHO 3 YPAXYBAHHAM YTBOPEHHS, TTPOCTOPOBOTO MEPEPO3MOALTY Ta PEKOMOIHAIIT
MapaMarHiTHAX HEHTPIB y HEOJHOPIAHO OMPOMIHEHOMY 00’ eMi marepiamy. [lokazaHo Mox-
JMBICTH KEPYBaHHS €IEKTPOXIMIYHUMHU XapaKTEPUCTUKAMHU AMIIEPOMETPUIHHUX O10CEHCOPIB
OUITXOM IUTECTIPIMOBAHOT 3MIHH CKIIaay, CTPYKTYPH Ta IMapaMeTpiB BUTBHOTO 00’ €My TIOJi-
MEPHUX MATPHIb-yTPUMYyBadiB. BcTaHOBNEHHH 3B 30K MK HAHOCTPYKTYPHUMH TTApaMeT-
paM¥ MaTPHIIl Ta CEHCOPHUM BIATYKOM CTBOPIOE (PI3UYHE MATPYHTS IJIs ONITUMI3aLlli MaTe-
plaiB, IpU3HAYCHHUX IS IMMOO1TI3atii pepMeHTIB.

OmHUM 13 HAWOUTBII BAKIMBHX PE3YbTATIB POOOTH € €KCIIEPUMEHTAIBHE TMATBEP-
JDKEHHS B3a€MOTIOB s13aHOTO Tepediry ¢oromnomimepusamnii ta ¢GoToaerpaaarii mpoTATOM
tpuBanoro, A0 114 rogun, Y®-onpominenns. Criscranenus ganux [IAC, ATR-FTIR rta
EITP 3acBigumio, mo CTPYKTYpPHA €BOJIOLISA MaTepialy He OOMEKY€EThCA TIOYaTKOBUM (pop-
MYBaHHSAM TOJIIMEPHOI CITKH, & IPOIOBKYETHCS BHACTIAOK PATUKATbHUX, OKHCHIOBAJIbHUX 1
penakcaminHuX POIIECiB.

[IpakTryHe 3HAYECHHSA OACPIKAHHUX PE3YJBTATIB MONATAE Y MOJKIHUBOCTI iX BHKOPHC-
TaHHA U1 HAYKOBO OOTPYHTOBAHOTO MPOEKTYBAHHS TOIMEPHUX MATEPIalliB 13 PErybOBa-
HUMH CTPYKTYPHUMH Ta TU(PY31HHIMHA XapakTepPUCTHKaMH. BcTtaHoBeH! 3100yBayuKo0 3a-
KOHOMIPHOCTI ()OPMYBaHHS Ta €BOJIOLII BITBHOTO 00’ €My MOXKYTh OyTH BUKOPHCTAH1 IS
OTITUMI3allii TTOMIMEPHUX MATPHIb, MPU3HAYECHUX I IMMoOLTi3amii ¢epmenTis. [lokazano,
10 3MiHA CKIIQAY 1 CTPYKTYPH MAaTPHLI JTO3BOJISAE TIABUINUTH Yy TIIMBICTh JTAKKA3HHUX OloeTe-
KTpoaiBy 1,4-2,2 pa3u MOPIBHAHO 3 TOCIIPKEHUMH CTAHTAPTHAMH MMOKPHTTAMH Ta BIUTHBATH



Ha CTIOPITHEHICTh CEHCOPHOI CHCTEMH IO MOJAEIBHOTO aHamTy. Baxkmuso, mo po3poOieHi
JaKKa3Hi O010CEHCOPH Ta OJEP:KaHI PE3yNbTaTH iX ampoodaili 3 BUKOPHUCTAHHAM KaTEXONy
CTBOPIOIOTH TIEPEAYMOBH TS TIOJANBIIOTO 3aCTOCYBAHHA TAKUX CHCTEM TI1J] YaC BU3HAYCHHS
(beHOMBPHUX CHOMYK Y BOJHHUX CEpeNoBHINAX. /[ mepexomy 10 MPAKTHYHOTO €KOJOTTYHOTO
MOHITOPUHTY HEOOX1THUM HACTYITHAM €TaIllOM € BHIIPOOYBAaHHS HA PEANbHUX 3pa3Kax BOJIU
3 OIMIHIOBAHHSAM CEJIEKTHBHOCTI, BIATBOPIOBAHOCTI, MEKI BHABJICHHA Ta TOBTOTPHUBANOI CTA-
outpHOCTI. BeTaHoBmEeHI MexaHi3MH (POTOIHIYKOBAHOTO 3MIMBAHHA Ta ACTPANallii MOXKYTh
OyTH BUKOPHCTAHI M1 9aC BUOOPY CKIIaay ¥ pexxumiB opMyBaHHA (POTOMOIIMEPHHUX MaTe-
piams. OnmeprkaHi pe3yIbTaTH € KOPHCHUMH I PO3POOIIEHHS MIIX01B 10 KepyBaHHA QoTO-
CTAOUTHHICTIO TIOJIIMEPHHUX CITOK, BMICTOM (hoToiHIIIaTopa Ta TpUBAIcTIO Y ®-00p00IeHHS
y TeXHONOT1AX poTomommepusarii 1 3D-apyky. AnpoOoBanuii y poOOTI KOMITJIEKCHHH METO-
JUYHHN TTIX17, 0 TOE€IHY€E TO3UTPOHHY aHITUIAiNAY cniekTpockomiro, ATR-FTIR-crekT-
pockomito, EINP 1 TemnepaTypHHit MOHITOPUHT, MOKE Oy TH BUKOPUCTAHUH I JOCIIKCHHS
B3a€MO3B’ 13Ky MDXK BUTBHHUM 00’ €MOM, XIMIYHOKO Oy/IOBOIO Ta PAIUKATBHHMH MPOLIECAMH B
THIHX (POTO3MHUTHX TTONIMEPHHX 1 TTOTIMEP-KOMITO3UTHUX MaTepianax.

JIOCTOBIPHICTh OJEPKAHUX PE3YIBTATIB 3a0€3MEUYETHCI KOMIUIEKCHAM 3aCTOCYBaH-
HJIM B3a€MOJOTIOBHIOBAIFHUX eKcriepuMeHTanbHux MetoaiB. [IAC Oyna BukopucTana s
JOOCTIKeHHA TTapameTpiB BUTbHOTO 00’ emy, ATR-FTIR-crekrpockomis — misd anami3zy 3MiH
(YHKITIOHATBHUX TPYTI 1 CTAOUTPHUX MPOAYKTIB (oToxXiMiuHMX peakini, EIIP — ama anamzy
BUThHOPATUKATBHUX TPoTIeciB. [loeTHAHHS IUX METOMIB 13 KOHTPOJIEM TEMIIEPATYPH JT03BO-
JIUJTO BCTAHOBUTH 3B’ A3KH MK CTPYKTYPHHMH ITAPAMETPAMH Ta MOJIEKYIAPHUMH MTPOLIECAMH
B IOCTIKYBaHHUX MaTepianax. OOTpyHTOBaHICTh KUTbKICHOT 1HTepripeTanii pe3ympraTis [IAC
MATBEPKYE€ThCS BUKOPUCTAHHAM anpoOoBanoi moaem Tao-Enxpyma. JlocmkeHHS BUKO-
HAHO 13 3aJlyY€HHIM CIEIa30BaHOT0 00MaxHaHHs [HeTuTy TY (Pi3uku Ta [HCTHTY TY OmiMe-
piB CnoBanpkoi akagemii Hayk. OaepxaHi pe3yIbTaTH Y3rOLKYIOTECS MK COOOFO Ta 3 B1JIO-
MHUMH 3aKOHOMIPHOCTAMH (poTomommMepusarii, oTOOKHCHIOBATBHOI AeTpaariii 1 BUTBHOPa-
IUKATbHUX MPOLECIB Y MOIMEPHAX CHCTEMAX.

[TinTBepIKEHHIM HAYKOBOI OOTPYHTOBAHOCTI PE3YNBTATIB € iX OmyOmiKyBaHHA Yy (a-
XOBHX HAyKOBHX BHIAHHAX, YACTHHA AKUX 1HACKCYETHCS Y HAYKOMETPUYHHX 0a3ax Scopus 1
Web of Science Core Collection, a Takox npeacTaBIeHHA Ta 0OTOBOPEHHS HA MIXKHAPOTHUX
HAYKOBHX KOH(EPEHINAX.

3aranom chopMyITbOBaH1 y TUCEPTAIIli HAYKOBI IMOJOKEHHS Ta BUCHOBKH JIOT1YHO BH-
TUTHBAOTH 13 TIPEICTABICHUX EKCIICPUMEHTATPHUX PE3YNIbTATIB, @ BUKOPHCTAHHUH KOMILIEKC
METOMIB € JOCTATHIM I PO3B’I3aHHS OCHOBHHX 3aBAaHb JUCEPTALIHHOTO JTOCI HKCHHS.

4. IToBHOTa BUKJ/IaleHHS1 OCHOBHMX pe3y/bTATIB AUcepTaUii B ony0./1ikoBaHUX Npausix
OCHOBHI TIOIO’KEHHA Ta PE3YIBTATH TUCEPTALIWHOI POOOTH B1IOOpaXkeHO y 16 HayKo-
BHX TIpaIax 3100yBayku. BiamoBigHO 10 HABEIEHOTO B AUCEPTALIli TIEPETIIKY, CIM My OKaIii
0e3mocepeIHHO BUCBITIIIOIOTH OCHOBHI HAYKOB1 PE3yNIbTaTH MOCTiKeHHA. Cepex HUX 1 ATh
cTaTed OnmyONKOBAHO Y HAYKOBUX (paXOBUX BUAAHHAX Y KPaiHH, IO 1HAEKCYIOThCA y Web of
Science Core Collection Ta Scopus. AnpoOariiro pe3yJIbTaTiB TUCEPTAMIHHOTO JOCITKEHHS
MATBEP/KYIOTh TPH MyOIIKaIi y Marepianax MDKHAPOAHUX HayKoBUX KoH(pepermn. Ille
OICTh CTaTEH JOJATKOBO BIAOOPAXKAIOTh OKPEMI PE3YIbTATH, METOJWYHI TIAXOIH Ta TIPUK-
JaIHI acTieKTH poooTH. OmyOmKOBaH1 Mpar OXOIIIIOI0Th OCHOBHI HATIPSIMHU TUCEPTAIIHHOTO
JTOCTIKEHHS, 30KpeMa (oTomomMepusaio 1 Goroaerpamaiiro MOMMEPHAX MaTEpiaiB,
aHaJi3 MmapaMeTpiB BUIBHOTO 00’ €My, JOCTI/DKEHHA PAAMKAIBHUX 1 TH(QY31HHUX TPOLECIB,
3aCTOCYBAaHHS METOJIB MO3UTPOHHOI aHirisiiHoi, [Y- ta EINP-ciekTpockomii, a Takox



BCTAaHOBJICHHSA B3a€MO3B 3Ky MK CTPYKTYPHHUMH XapPaKTEPUCTHKAMH TTOJIIMEPHAX MATPHIb
1 (YHKIIIOHATBHAMH TTapaMeTpaMHu Ol10CEHCOPIB. 3MICT OMyOIIKOBAHMX MPallb BIATOBIAAE
TeMl1 AUCEPTALii Ta BiZoOpaxae ii OCHOBHI HAYKOBI TIOJIOKEHHS, €KCTIEPUMEHTAIbHI PE3yIIb-
TaTtH 1 BUCHOBKH. OCOOMCTHI BHECOK 3/100yBAYKH Yy My OJIIKALIAX, BAKOHAHUX y CITIBABTOPC-
TB1, KOHKPETH30BAHO B AMCEPTALIiHIA poOoTi. HaBeneHnit mepemnmik myOmiKkami 3acBiadye
HAJIC’KHE OTIPUJIFOTHEHHS Ta anmpoOaIiiio pe3yabTaTiB JOCTIKEHHS.

5. 3ayBa:keHHs Ta Mo0aKaHHS 10 AUCEPTALiiHOT poboTHU

1. OgarM 3 TOJOKEHB AMCEPTALli € 1HTeprpeTamis (POTOCTPYKTYPHUX TEPETBOPEHD Y
MOTIMEPHUX CHCTEMaX HAa OCHOBI AaKPHWJIOBAHOI EMOKCHIOBAHOI CO€BOi omi Ta
BaHUTIHIAMETAKPHIATY SK HACHIIOK MIANOPOTOBHX pamlalliiHUX edekTiB. Y mepmomy
PO3ILL TiT Yac aHAM3y BIAMOBIIHAX MEXaHI3MIB y PI3HUX KIacaX TBEPAUX TiN PO3TISHYTO,
30KpeMa, MexaHi3M Bapmi, XapakTepHuil Mg 10HHUX KpHCTaIiB. BomHOYac MOKITHBICTH
MEPEHECEHHA KIACHYHUX MOJENeH TMiANmOporoBoro ae(eKTOyTBOPEHHS Ha OpTraHivHl
MaKpPOMOJIEKYJIAPHI CUCTEMH TMOTPeOye MOAATKOBOTO 00TOBOpeHHS. JlomimpHo Oymo ©
KOHKPETH3yBAaTH KpUTEpli, 3a SAKUMH JOCTI/UKYBaHI TPOLECH BIAHECEHO came M0
MAMOPOTOBUX pamiamifHuX e(eKTiB, a TAKOK 31CTABUTH E€HEPTil0 KBAHTIB BUKOPHUCTAHOTO
Y O-BUTIPOMIHIOBAHHS 3 EHEPTIIMH €JICKTPOHHUX MEPEXO1B, TUCOTT AL XIMIYHHAX 3B A3KIB 1
MOPOTOBOTO MPY:KHOTO 3MIMICHHS aToMiB. [le m03BOMHIIO O BITOKPEMHUTH 3ampOMTOHOBAHHMA
ormc BiA poTomomiMepusalii Ta GOTOOKHUCHIOBAIBHOI JeTpaarti.

2. KimpkicHa OIIHKAa TapaMeTpiB BUIBHOTO O00’€My 3a pe3ylbTaTaMH TO3UTPOHHOI
AHITUTAIIAHOT CIEKTPOCKOIi 3MIHCHEHO 3 BHUKOPUCTAHHAM Mmojmem Tao-Enapyma, ska
nepen0ayac HAONMKEHHS HAHOTIOPOKHHUH C(epUYHOI0 TOTEHIIABHOK AMOr0. [Ipore
MPOCTOPOBO 3IMUTI MOJIMEPHI CHCTEMH Ha OCHOBI aKPHJIOBAHOI €MTOKCHAOBAHOI COEBOI Ol
Ta BaHUNHIAMETAKPHIIATY € CTPYKTYPHO HEOJHOPIAHMMH, a HAsIBHICTh KOPCTKUX
apoMaTHYHUX (parMeHTiB BAHUTIHAMNMETAKPHUIIATY MOXE CHOPHATH  (POPMyBaHHIO
HechepuuHUX a00 AHI30TPOITHHUX TOPOKHHH. Y 3B’SI3Ky 3 UM Oa)kaHo Oylio O OIIHHUTH
MOJIENbHY TTOXHOKY BH3HA4YEHHS €(DEeKTHBHOTO pajiyca Ta 00’ €My HAHOTIOPOXKHHUH, a TAKOK
OOTOBOPUTH KOPEKTHICTH A0COMFOTHUX 3HAYEHB IIUX MAPAMETPIB 1 HAMIHHICTD TIOPIBHAHHS iX
BITHOCHUX 3MIH JIJIS 3pa3KiB PI3HOTO CKIIATy.

3. YV ngmceprami anmA 1HTEpHpETamii Pi3KUX 3MIH TEMIEPATypPHOTO BIATYKY TIJ 4Yac
nepepuBdacToro Y ®-onpomMiHEHHS BUKOPHCTAHO TOHATTS «EJNEKTPOHHOI TEMIIEPATYPH).
OpmHak TepMoIapa PeecTpye MaKpPOCKOMIYHY TEMIIEpaTypy MaTepiany 1 He 3ale3medye
NPSAMOTO BUMIPIOBAHHS TEMIIEPaTypH €IEeKTPOHHOI miacuctemu. [nsa crporoi ¢izmanoi
IHTEepIpeTaLii AOIUTBHO OyJI0 O CIMIBCTABUTH YacOBY PO3ALIBHY 3JATHICTH BHUMIPIOBATBHOT
CHUCTEMHU 3 XapaKTEPHUMH YaCaMH €TIEKTPOH-EIIEKTPOHHOI Ta eNEKTPOH-(OHOHHO1 penakcarii,
a TaKOX PO3ITITHYTH MOMKIHBICTH 3aCTOCYBaHHS IBOTEMIIEPATYPHOI MOJEN, TOOTO B
TepMiHAX E€JEKTPOHHOI Ta (poHOHHOI Temmeparyp. Bapro Oymo O Takoxx 0OroBOpHTH
anpTepHAaTUBHI (pakTopm (OPMyBaHHA CTPUOKIB TEMIIEPATYPH, HAMPHUKIAL HATIHHICTD
TETUTOBOT'O KOHTAKTY TEPMOTIAPH 1, 000B’I3KOBO, MOJKIIUBY €K30TEPMIYHICTh (POTOXIMIYHUX
peaKI.

4. Jluceprariisl HamMCaHAa HA HAJCKHOMY HAayKOBOMY PIBHI, OJHAK y TEKCTI TPAIUISIOTHCS
PeNaKIiiiHI Ta TEXHIYHI HemomKkd. Hampwkman, B aHTJIOMOBHIM aHOTamli HasBHA
HEY3TO/KEHICTh POKY BUKOHAHHS POOOTH — OMHOYACHO 3a3Ha4eHo 2025 1 2026 poku; HasiBHI
OTIMCKH Ta rpaMaTHqu TMOMHIIKH, MOBTOPEHHS OJM3BKHX 33 3MICTOM TEOPETHHHHUX TOJIOKEHD,
HE 30BCIM BJaJl IPaMaTHYHI KOHCTPYKIIi Ta HETOYHOCTI. 3a3HaY€Hl HEAOTIKHA TOTPEOYIOTh






