PELIEH3IS
Ha Jauceprauiitny podboty
Tusonenxa Aprema BikropoBuua

na Temy «Ekosiorisaitis npoiecis 3B0poOTHOr0 0CMOCY»,
npejcTaBieHy Ha 3100y TTs cTyneHs A0KTopa (isocodii

B ranysi 3Hanb 16 Ximiyna ta GioimkeHepis
3a crienianbHICTIO 161 XimiuHi TexHOMOrii Ta iHXeHepis

AKTyaNbHICTh TEMH JHCEPTALIT

Jluceprauiiiza po6oTa TNpHUCBSYEHA BHPIIIEHHIO AaKTyaJbHMX €KOJOIIYHHMX
MATaHb, T[OB’S3aHUX 31 3MEHINEHHSM KUIBKOCTI IUIACTUKOBHX BIAXOMIB, IO
YTBOPIOIOTbCS I 4ac  eKCIUlyaTtalil KOMEPLUHHMX  3BOPOTHOOCMOTHYHHMX
MeMOpaHHHMX €JIEMEHTIB, a TaKoXK 3a0e3leYeHHI0 OTPUMAHHS abCONIOTHO Ge3rnedHol
Ta (i31010rYHO NMOBHOLIHHOT MUTHOI BoaM. Lle AOCTiKEHHs Mae He JIMIIE Baromy
IPaKTHYHY LIHHICTh, OCKIIBKH 3aMPOTNIOHOBaHI pillleHHs MOXKYTh OyTH peasti3oBaHi y
IIPOMUCIIOBUX MacIITabax, a i TeOpeTHIHY 3HAYYIiCTh, OCKUIEKH B IpoLeci poboTu
BUSBIEHO paHillle HEeBiJOMi BIACTHBOCTI MOJIAMIAHMX 3BOPOTHOOCMOTHYHMX
MeMOpaH Ta eleMeHTIB Ha IX OCHOBI.

Ouinka  0OrpyHTOBaHOCTI HAYKOBMX pe3yabTaTiB Jgucepramii, ix
JA0CTOBIPHOCTI TA HOBHU3HHU

HaykoBa HOBHM3Ha pe3y/bTaTiB JUCEPTALIMHOIO [OCHI/KEHHS MONSArae B
HACTYITHOMY:

BceranoBieHO rpaHWYHI BMMOTM [0 piBHS 3a6pynHeHHS BLANpalbOBaHUX
3BOPOTHOOCMOTHYHHMX MeMOpaHHMX €JIeMEHTIB KOMEPIHHOTo KJiacy, 1o 3abesmneuye
NMPaKTHIHO MOBHE BIJHOBJICHHS IXHIX BIACTHBOCTEH Nix yac pereneparii.

Briepure BusiBieHO (akT i XapakTep 3MiH CTPYKTYyPHMX, XiMiYHHX Ta ¢bizuko-
XIMIYHHX BJIACTHBOCTEH MOJIAMiIHOT0O MEMOPAHHOIO MOJNIOTHA MMiJ BIUIHBOM LIECTH
MOAM(DIKYIOYMX areHTiB, MO CIPUIE 3HUKEHHIO CXHIBHOCTI MEMOpPaHHHUX eJIeMeHTIB
JIO YTBOPEHHS! (POYJIIHTY IIPH OYHUILEHH] BOIH.

[lpaktnyHa 3HaAuymicTe pobOOTH monsirae B TOMY, IO OTpHMaHi
€KCIIEPUMEHTANbHI Pe3ylIbTaTd MOXKYTh OyTH BHKOPHCTAaHi s BIIPOBADKEHHS
MpOLECiB pereHepalii BiANpalboBaHUX 3BOPOTHOOCMOTHUHMX eNEMEHTIB Ta iX
MOAM(IKALT 3 METOIO 3aCTOCYBAHHA Y KOMEPUIHHUX YCTAHOBKAX JUIS 3a6e3MeyeHHs
abcosmoTHO 6e3revHol Ta (i3i0JI0riYHO MOBHOLIHHOT BOIM.




Hayxosi nocnipkenust Gynn BuKOHaHi 3100yBaveM Ha Kadenpi TexHOTOri
HEOPraHiYHUX PEYOBHH, BOJOOYMILEHHS Ta 3arajnbHOl XIMIiYHOI TexHoJorii
KIII im. Iropst Cikopebkoro B pamkax npoekrty «HOBiTHI cenekTwBHI iHamMKaTopHi
CHCTEMHM JUIl  OWIHKM CTaHy MOPCBKOro JOBKinns Ykpainu» ([lepixaBuuii
peectpauiiinnii Homep 0124U001100) Ta npukiagHUX HAYKOBUX JIOCHiIKEHb
«XimMIYHO MoauikoBaHi MeMOpaHu Uit ONEPATHBHOTO BHSBIEHHS Y MPUPOAHHX
BOJAX HITPOreHBMICHHX CIOJYK sSIK MapkepiB BHOYXOBHUX pedoBHH» ([lepkaBHuii
peectpauiiinnii Homep 0124U001095). Takox pobory 6ys0 BHKOHAaHO B pamkax
rocriogap4yo gorosipHoi Temu «KommnekcHi (i3zuko-xiMiuHI Ta aHaIITHYHI
JIOCITI/DKEHHS 3pa3KiB BOIHM, COpOUiMHMX i MEMOpaHHMX MaTepiaiiB Ta 00JaJHAHHS
IUI BOZNOMIATOTOBKKW» Ha 3aMoBleHHs ['pomajncekoi opramizamii «BceykpaiHcbke
BogHe  ToBapuctBo «BOTEPHET»  (epxaBHuid  peecTpauiiiHuii  HOMep
0123U100413) min xepiBHuurBoM mnpodecopa kadeapd TEXHOJOTiI HEOpPraHiYHUX
PEYOBUH, BONOOYHMIIEHHSI Ta 3arajbHOi XIMIYHOI TEXHOJIOTIl, AOKTOpa TeXHIYHHX
HayK, npodecopa Mituenko TerssHu €BreHiBHH.

Omxe, B aucepTauiifHiii poOOTi MocTaBleHe HAYKOBE 3aBIaHHS BCTAHOBJICHHS
palioHaPHUX YMOB pereHepanii BiANpaubOBAHMX KOMEPLIMHHX MeMOpaHHHX
€JIEMEHTIB, BCTAHOBIEHHs paLliOHAIBHUX YMOB MoaM(iKallii 3BOPOTHOOCMOTHYHHX
MeMOpaHHHX eI€MEHTIB Ta HOCHIi/KeHHs 3MiH BIaCTHBOCTEH MeMOpPaHHOTO MOJIOTHA
BHAC/I0K Mozauikalii BHKOHAHO MOBHICTIO, 3700yBa4 MOBHOK MipOI0 OBONOJIB
METO/I0JIOTI€I0 HayKOBOI HisTBHOCTI.

Ouinka 3micTy auceprTauii, ii 3aBepileHicTh Ta JOTPUMAHHS NPHHUHINIB
aKajaeMi4HOl 100pO4eCHOCTI

3a cBOiM 3MicTOM JucepraniiiHa pobota 3m00yBaua TuBonenka A.B. MoBHICTIO
Binnosizae CTaHIapTy BHIIOI OCBITH 3i cmemiansHocTi 161 «Ximiuni TexHONOMT Ta
iHKeHepis» Ta HalpsAMKaM AOCIIKEeHb BiMOBIIHO 10 OCBITHBO-HAYKOBOI porpamMu
«X1MIYHI TEXHOJIOTI]I Ta IHXXEHEepLsi».

Jluceprauiiina pobora € 3aBepIIEHOI0 HAyKOBOIO Mpaleld 1 CBIIYHTEH npo
HasIBHICTH 0COOMCTOTO BHECKY 37100yBaya y HayKOBHH HANPsIM €KOJIOTi3allii mpowecis
3BOPOTHOr0  ocmocy. OTpUMaHi  pes3ylbTaTH CHPHSIOTH DPO3BHTKY XiMiYHHX
TEXHOIOrIH Ta IHJKEeHepil, 30KpeMa y ranys3i [epepoOKH BiANpaIbOBaHHUX
KOMepLiiHUX MeMOpaHHHX eJIEeMEHTIB Ta OTPUMAaHHS (i3i0NOriYHO NOBHOLIHHOT
BO/JIH.

Po3risHYBIIM 3BIiT TOMIGHOCTI 3a pe3ynbTaTaMy IepeBipku HHcepTaLii Ol
poGOTH Ha TEKCTOBI CHiBHAIiHHS, MOXKHA 3pOOMTH BHCHOBOK, IO nucepraiitta
po6ora TuBoHeHKa ApTema BikTOpoBUYa € Pe3yJIbTATOM CAMOCTIHHHX HOCIiTKEHbD
3m06yBaya i He MiCTUTH eleMenTiB danbeudikanii, komninsuii, pabpuxauii, nariary
Ta 3ano3udeHb. BUKOpUCTaHI ijel, pesyjabTaTH | TEKCTH IHIIMX aBTOPIB MAaroTh
HaJIe)KH] [OCHJIAHHS Ha BIANOBIJIHE JKEPEIO.




Mosa Ta ¢CTHIbL BHKIAJACHHS Pe3yJibTaTiB

Jluceprauiiina poGota Hanucana ykpaiHCbKolo MoBow. Ilpencrasnennii
Marepia’l  BUPI3HSETLCS JIONYHOIO MOC/HIJOBHICTIO, YIiTKICTIO Ta JAOCTYIHICTIO
BHKIaay. Mosa oOrpyHToBaHa HayKoBO, i3 3aCTOCYBAHHAM 3arajbHONPHAHATHX
TEPMIHIB, 110 BLANOBIAAIOTH CYyYaCHUM CTAHAApTaM y raiy3i XIMiYHHX TEXHOJOriH Ta
iKkeHepil. JlucepTanT neMoHCTpye riuboke po3yMiHHA TeMH AOCHIKEHHS 1 BMLIO,
JOCTYIIHO MPECTaBIIsie€ OTPUMAHI pe3yJibTaTH.

Jlucepraulisi CKIanaeThes i3 BCTyny, 4 po3/iiiiB, BACHOBKIB, CITHCKY JTEpaTypu
Ta 10/1aTKiB. 3araiabHuit obcsr guceprauii 139 cTopiHOK.

Y Betyni OOIpYHTOBAHO aKTYallbHICTh TEMH JOCHIiKEHHS, BU3HAYEHO METY Ta
3aBJaHHs poOOTH, cHOPMYIHOBAHO 00’ €KT i MpeAMET AOC/IUKEHH s, ONIMCaHO METOIH
JOCTIUKEHHS,, a TaKOX HaBeNeHO HAyKOBY HOBH3HY 1 IpakTH4YHE 3Ha4Y€HH:
OTpuMaHuX pesynabTaTiB. KpiM ToOro, mimkpecieHo 3B’430K poOOTH 3 HayKOBUMH
porpamMamH, IjaHaMH Ta TEMaMH, a TAKOXK HaBeleHO iHdopMalliro Mpo anpoodaliro,
myOnikauii 3a TeMOK0 AuUcepTalil i BIPOBaKeHHS PpO3POOJIEHHMX METOMHK Y
BHPOOHHYMI Ta OCBITHIN NPOLIECH.

Y nepmoMy po3aini  JOCHTIDKEHHS pPO3IJISHYTO €KOJIOTiYHI MpobiieMu,
MOB’sI3aHl 13 3aCTOCYBAaHHSAM METOAY 3BOPOTHOIO OCMOCY, 30KpeMa YTBOPEHHS
[UIACTUKOBUX BIZIXOMAIB 1 BUPOOHHUIITBO OYMIIEHOI BOJM, [0 HE BIJIOBIIAE BUMOram
izionoriunoi noBHOWIHHOCTI. lIpoaeMOHCTpPOBaHO, INO Wi IHUTAHHS MOXKHA
BUPILIATH 33  JIOIIOMOIOK  PEreHepoBaHMX 1  XiMIYHO  MOIHQIKOBaHHX
3BOPOTHOOCMOTHYHUX €JIEMEHTIB.

AHani3 niTepaTypHHX JDKepell I0Ka3aB, IO CY4YaCHUH TepMiH eKCILIyaTallii
KOMEpLIHHUX MeMOpaHHUX €JIeMEHTIB CTaHOBUTh 6—12 MicsIiB, IMmiciIs 4Oro BOHH
MEpeTBOPIOIOTHCS HA TUIACTHKOBI BIJXOOM Ta YTHII3YIOTHCS HAa CMITTE3BAIMIIAX.
HaBeneHo paHi 1010 KiIBKOCTI TaKMX BIAXOZIB I TeMIIB IX IIOPIYHOrO 3pOCTAHHS, a
TaKOX PO3MISHYTO MPUYMHH X yTBOPEHHS | METO/H MONOBKEHHS JKUTTEBOIO LUKILY
MeMOpaHHHUX ejleMeHTiB. BeraHoBieHO, 1110 0/HUM i3 HaleeKTHBHIIINX pillleHp €
[TOBTOPHE BHKOPHCTaHHA BiANPALUbOBAHMX MEeMOPaHHMX €EMEHTIB, 110 NpPOMILIH
pereHepaiiio Ta/abo MoAMOIKALiO 32 J0IOMOrol 06poOKH pO3YMHOM AKTHBHOLO
XJIOpY [U1Sl 3HUKEHHS 1X CeJIeKTHBHOCTI.

[lutHa BOAA, OTPUMAaHA METOJOM 3BOPOTHOIO OCMOCY, € abCOMIOTHO
Ge3rneuHo0, MpOTE€ He BiANOBiZac craHAapTaM (i3i0N0riYHO! MOBHOIIHHOCTI:
minepasizauis mae 6yru He menme 100 Mr/am?, a 3arajbHa KOPCTKICTh — He MeHIIe
| mr-exs/mv®. 3a3BuyYail Ui [IOKasHUKM JOCATAIOTBCS Ha OKpeMil  cramii
JoMiHepanizalii, fKa 3MIHCHIOETBCA PI3HUMH METOAAMH 3 IEBHHMH HeNONiKaMH.
“pO,IIeMOHCTPOBaHOa 0 JOUUIBHUM piLHeHHSIM MOXe CcTaTu BHKOPHCTaHHS
OJIHOCTYTIEHEeBO] MEMOPaHHOI CHCTEMH i3 3BOPOTHOOCMOTHYHHMH eJeMEHTAMH 3
3a[1aHOI0  CEJIEKTUBHICTIO, [0 J03BOJUTH BUPOOIATH BOAY, sika Bimmomimae sk
HopMaTHBaM Oe3neKH, Tak i crangapram (i3ionoriqHol MOBHOLIHHOCTI.
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Y apyromy posaiji amceprauii npejacrabieHo iHGOpMalilo 1moao 06’ekTiB
JOCIDKEHHS. — HOBHMX 1 BIANPaUbOBAaHUX KOMEPUIHHUX 3BOPOTHOOCMOTHYHHX
eneMeHTIB. ONMCaHO METOMKY BH3HAYEHHS BUXIJAHUX XapaKTePHCTHK MeMOpaHHMX
@ICMEHTIB Ta MPEACTABICHO pPEXUM pereHepaiii BiANpPaLbOBAHUX EJEMEHTIB
IASXOM TOCHIIOBHOI OOpOOKH Jy)KHUM, KHCIOTHUM Ta OKHCHHUM PpEareHTaMu.
JleTanbHO pO3MIIAHYTO NMpoueAypH Moaudikalii 3BOPOTHOOCMOTHYHHX EJIEMEHTIB i
METO/H OLIHKH 3MIH X poO0YMX XapaKTepHCTHK IiJ BIUIHBOM COJIEBMICTY BHXiIHOI
BO/IH, TEMIIEPATYPU Ta poOOUOro THCKY.

JInsi OLHKK 3MiH BIIACTUBOCTEH [OBEpXHI MEMOPAHHOIO MOJIOTHA BHACIZOK
MozM(iKalii BUKOPHCTOBYBAIMCS TaKi METOAM, sK iH(ppayepBOHa CHEKTPOCKOIIis,
CKaHyl04Ya eJIeKTPOHHA MIKpPOCKOIIisl, BUMIPIOBAaHHS KOHTAKTHOTO KyTa 3MOYYBaHHS
AJIs BU3HAUeHHA riApodinbHOCTI, aHami3 [A3eTa-MOTeHIiany Ta BU3HAYEHHs PO3MIpy
nop memOpanu. TakoX HaBelleHO YMOBH IIPOBEIEHHs MiJOTHUX BHUIPOOYBaHb
MpOLIECY OYMILEHHsI BOJONpPOBIAHOI BoaM M. KueBa Ha KOMepIiiHilM ycTaHOBLI
3BOPOTHOIO  OCMOCY 3 BHUKOPUCTAHHSIM HOBOI'O, pEreHepOBaHOIO, HOBOIO
MOIH(IKOBAHOTO Ta PETeHEPOBAHOr0 MOAM(DIKOBAHOrO MEMOPAHHUX €IEMEHTIB.

Tpertiit posain MicTuTE pesynbrari eKcriepuMeHTATEHUX JOCTIKEHb MPOLIECiB
pereHepaii BIANpanboBAHNX MeMOPAHHUX eJIeMEHTIB Ta MOAHMIKaIil AK HOBHX, Tak
| pereHepOBaHUX 3BOPOTHOOCMOTUYHUX €JIEMEHTIB,

Y posaimi 3.1 nNpoAeMOHCTPOBaHO e(eKTHBHICTE OOGPaHOro PeKHMY
perenepaiii 3a gomomoroio dortorpadiit, Mikpodororpadiit, [U-criekTpis i aHanizy
XIMIYHOrO cknafy GoysiHry Ha MOBepXHi SK BiANpalbOBaHWX, TaK i pereHepoBaHuX
eleMeHTiB. BcraHoBneHo  rpaHMuHI  BHMOrM 10 cTymeHs 3a0pyAHEHHS
BIANPAlbOBAHUX 3BOPOTHOOCMOTHYHMX €JEMEHTIB, 3a SKHUX MOXIIHBO [IOBHE
BIJHOBJIEHHS iXHiX BIJACTMBOCTEH IiI dYac pereHeparii. Pesynbratu ninorHmHx
BUNPOOYBaHb MPOLECY OYHMIICHHS BOJONPOBIIHOI BOAM i3 BUKOPHCTAHHSM
pereHepoBaHMX 1 HOBHX €/IeMEHTIB BUSIBUIIUCEH TIOBHICTIO CITIBIATAIOYHMI.

Y pospimi 3.2 NpOBelleHO MOPIBHSHHS pI3HHX DEXHMIB Moaudikarii
3BOPOTHOOCMOTHYHHX €JICMCHTIB | BH3HAYCHO ONTUMAJIbHI YMOBM iX MPOBENCHHS.
Jl1s OTpUMaHHS €JIEMEHTIB 13 Pi3HOIO CEJIEKTUBHICTIO BUKOPUCTOBYBAIH PEXUMH i3
O/IHAKOBUM 4acOM €KCIIO3MLIi, aje 3 pi3HOI0 KOHUEHTPALi€l0 aKTUBHOLO XJI0pYy.
BeraHoBieHo, W0 Wi pPEeXHAMH € aKTyalbHHMH SK JUIA HOBHX, TaK | ISl
pereHepoBaHuX eneMeHTiB. Tako) BM3HAYeHO BUMOIH HO 3amaHOl CEJIEKTUBHOCTI
MeMOpaHHHX ~eIIeMEHTIB JUlsi JIOCATHEHHs (i3i0NoOriuHoi ToBHONIHHOCT BOJAU
3aJ1€KHO BIJ COJICBMICTY BHXIIHOI BOJM; 30Kpema, JUISl KHiBCBKO] BOJOMPOBITHOT
BOAM i3 cepenHiM BMmicToM conel 300 mr/aM® cenekTuBHiCTE Mot (hiKOBaHMX
€JIEMEHTIB He MOBUHHA repeBuiryBatu 60 %.

JlocnijvkeHo  BIUIMB  OCHOBHUX  POOOYHX napaMeTpis  (conesmicry,

TeMIeparypu Ta THUCKY) Ha  XapakTepHCTHKH MOIM(DIKOBAHUX  eneMenTiB

Beranosneno, 1o 31 30UIbIIEHHSM COJIEBMICTY BHUXIJIHOT BOIM CEIeKTUBHICTE |
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MPOAYKTHBHICTE  MOAM(DIKOBAHHX  €JEMEHTIB 3MEHIIYIOThCS, TpPH  3HHKEHH]
TEMICPATYPH CEJICKTHBHICTh 3pocTae, ajne MpOAYKTHBHICTh 3HHMIKYETBCSA, a IpH
NABHILEHHI THCKY 3POCTAIOTH SK MPOYKTHBHICTh, TAK i CEIeKTHBHICTB.

Ananis BIIMBY npouecy moaudikaiii Ha B1aCTHBOCTI MOBEPXHi MosiiamMiaHOro
MeMOPaHHOTO MOJIOTHA TNOKa3aB, o 1i MOBepPXHA crac Oulbll  IJIAIKOM,
riapoginbHOIo 1 HaOyBae Oinbll BHpaXeHOro HEraTHBHOrO 3apsily, a po3Mip mop
36insuryerses 3 4,04 10 4,50 A, o CIIPHSIE 3HHIKEHHIO YTBOPeHHs (OYJIiHTY M yac
OYHILEHHS BOJH.

YerpepTHi PO3/IiT NPUCBSYEHO aHAI3y €KOJIOTIYHHX HACTIAKIB i €KOHOMIYHOT
JIOULTBHOCTI  pereHepanii  BiAMpalbOBAHUX KOMEpPLiMHHUX 3BOPOTHOOCMOTHYHHX
€/IeMEHTIB. 3a METOIMKOIO BU3HAYEHHS BUTPAT MaTepiaiiB Ha OAMHHILIO MPOAYKLIl Ta
KOe(ILI€HTIB IHTEHCHMBHOCTI MacH BCTAHOBJIEHO, IO BIIPOBAUKEHHS IPOLECY
pereHepatll, sKWi MOMOBXY€E >KHUTTEBHHM LMKJI MeMOpPaHHHX €JIE€MEHTIiB, MOXKe He
JIHIIe 3MEHIIMTH KiTbKICTh IJIACTUKOBHX BiJXOMIB, @ i CKOPOTHUTH OOCST MaTepialis,
110 3a0pyIHIOIOTE HABKOJIUILIHE cepeoBHIne. Po3paxoBaHO BapTiCTh pereHepoOBaHHX
€JIEMEHTIB | IPOJEMOHCTPOBAHO MOMK/IMBICTH 3HAYHOT EKOHOMIT PH IX BUKOPUCTaHHI
3aMICTh HOBHX.

Jlucepraniiina podota odopmiera BianosigHo 10 Bumor Hakasy MOH Ykpainu
Bia 12 ciunst 2017 p. Ne 40 «IIpo 3arBepmkeHHs BUMOT 10 0(GOPMIIEHHS JUCEPTALLI.

OnpuiaroaHeHHs: pe3yJbTaTiB JHCePTALiiiHOT poOOTH

HayxoBi pesynbratu aucepralii BHcBiTIeHI y 10 HaykoBHX IyGiiKamisx
3100yBayda, cepel SKMX: 1 CTaTTs y HayKOBHX BHIAHHAX, BKJIIOYEHHX HA Jary
omyOIIiKyBaHHs JI0 MeEpeiKy HayKoBuX (axoBMX BHIaHb YKpaiHW; 2 cTarTi y
MeploAMYHUX HayKOBHUX BUIAHHSIX, IPOIHACKCOBaHUX y 6a3ax manux Web of Science
Core Collection Ta/abo Scopus, 3 SKUX 2 CTaTTI Y BUOAHHSX, BIAHECEHUX 10 MepLIOro
— tpeTboro kpaptuiis (Q1—Q3) BianosinHo 1o knacudikarii SCImago Journal and
Country Rank a6o Journal Citation Reports.

Takox pesynbraTd auceprauil Oyiu anpob6osadi Ha 7 HAayKOBHX (aXOBHX
KOH(EepeHLIsX.

[Ty6nikaii jgucepTaHTa BIJ3HAYAIOTHCS BHCOKHM HAayKOBUM piBHEM, a Bci
MPUHLKIK aKaZeMiuyHol JoOpouecHOCTI OyiM peTesibHO MOTpUMaHi mim wac
HalMcaHHs Ta Mybuikauii pobit. Ocobuctuii BHECOK 3100yBava y crinbHi my6mikauii
Ta pobOTH, 3apaxoBaHi 3a TEMOIO JAUcepTallii, € 3HAYHUM.

TakuM 9MHOM, HAYKOBI pe3yJbTaTH ONKUCaHi B AMCEPTALiiiHii po6oTi HOBHICTIO
BUCBIT/IEH] y HAYKOBUX IyOJiiKaLisx 3100yBaya.

Hepostiku Ta 3ayBasKeHHs 10 AHCepTAUiHHOT poGoTH

1. Jlnst Bu3HaueHHs XiMiYHOro ckiafy (oyJiHry, micis aBTorcii Bianpansosanux ta
pereHepoBaHux MeMOpPaHHMX EJEMEHTIB y JIY)KHHX PO3YMHAX BH3HAYAIH BMiCT
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CHJIIKATIB Ta opraHiuHux pewonun. L1lo mMaerses va yBasi mig cioBoM «cuimikaTu»?
Yum 00YMOBJICHO BH3HAUCHHS Came BMICT CHJIKATIB Yy JIY)KHOMY PO3YMHI Hichs
pereHepanii? SIKui BMICT CHJIKAaTiB y BOJONPOBIJHOT Mepeki AHIMPOBCHKOro
ponozabopy y M. KueBi, Boja 3 SIKOI BHKOPHCTOBYBAJIMCH Y BOJHMX ABTOMATAX
BEHJIHHTY JUISt OCPXKAHHS BOJIH ITHTHOI SKOCTI?

2. ¥V pobori (posnin 2, n. 2.2.10) npexacrasnesa «tabnuus 2.7 - Meroanku
BH3HAYCHHS PEHOBHH Y PO3UMHAX», B SIKIH HABEJACHO psiJi HOPMATHBHUX JIOKYMEHTIB,
SMIZAHO  SIKHX  BU3HAQYAIM BMICT MEBHUX PpEYOBHMH, ajle caMi MEeTOAMKH He
npezacrasieni. 3100yBay camMOCTIHHO NPOBOAMB aHA3 po3uMHiB Ha 6a3i kadenpu
THP, B ta 3XT uu ue G6yno 3pobneno na 6asi TOB «HBO «EkocopT» y Mexax
POCIIOTOBIPHUX YH IHIINX CIITBHUX HAYKOBO-J0CTITHUX pobit?

3. Yn npoBoaunack CTaTUCTHYHA 0OPOOKa eKCIIepUMEHTAIBHUX AAHUX, OTPUMAHUX Y
X0/1l BHKOHAHHS JHcepTaliiHol po6oTu?

4. B xoxai GaratocTyneneBoi perenepaiii BiampaibOoBaHUX MeMOpaHHHMX eIeMEHTIB
YTBOPIOIOTHCS MPOMHMBHI Bom. YUm mocmimkyBanu BH iX Ximiudwii ckinan? Yum
BLANOBIZAIOTE BOHH 3a CBOIMH MOKA3HUKAMH CTIYHMM BOJAM, AKi MOXHA CKHIATH Y
KaHam3aliiHy Mepexy 6e3 J0IaTKOBOro OYHIIeHHN?

5. Uu MoKeTe BM HaJaTH peKOMeHAALil 100 MOKIMBOCTI oJepraHHs (i3i0I0TI4HO
MOBHOLIHHOI 32 MIHEpalbHMM CKJIaJOM [IHTHOI BOJH 3 BHUKOPHUCTAHHIM
PEreHepOBaHUX MeMOpaHHHUX eJIEeMEHTIB, MOAU(IKOBAaHHX DPO3YMHAMH AKTUBHOIO
XJIopy, aj’Ke, y BHCHOBKAX HamucaHo «Pe3yjbTaTé NMiNOTHUX AOCIIKEHb MPOLECY
OYHMILEHHS KHIBCBKOI BOJONpPOBIJIHOI BOJAM TMOKa3aly, IO XapaKTEPUCTHKH
PereHepOBAaHMX €JIEMEHTIB HE BIAPI3HAIOTBCS BiJf HOBHX, a4 iX BHKOPHUCTaHHS
JI03BOJII€ OJIEpXKATH IUTHY BOAY, SIKa BiAINOBigae BUMoOram 10 Oe3Ne4HOl, aje He

h1310J0TYHO NOBHOLIIHHOI»?
6. Y poOoTi 3ycTpi4aeThCsi He3HAYHA KITBKICTh OITUCOK.

Bsasaro, 110 BHCJIOB/IEHI 3ayBaKCHHs HE € BU3HAYAJILHMMH i He 3MEHIIYIOTH
3arajbHy HayKOBY HOBHU3HY Ta NPAKTUYHY 3HAYMMICTb Pe3yJbTATIB Ta HE BILUIHBAIOTH

Ha MO3UTUBHY OLIHKY AHCEpTaLliHOI podoTH.

BucHoBOK npo auceprauiiiny podory.

Beaxkaro, 1o aucepraliiiia poOoTa 3100yBada CTymeHs HokTopa (imocodil
Tusonenka Aprema Bikrtoposuua na temy «Ekosorisanis nporecis 3BopoTHOrO
OCMOCY» BHKOHAHAa Ha BHCOKOMY HAyKOBOMY piBHI, HE TOpYIIye NpHHIMIIB
akazieMiyHol 106pOYECHOCTI Ta € 3aKIHYEHUM HAYKOBUM JOCIIDKEHHSM, CYKYIHICTb
TEOPETHYHUX Ta MPAKTUIHUX PE3YJILTATIB AKOrO PO3B'A3y€ HAYKOBE 3aBIAHHS, IO
Mae iCTOTHe 3HaYeHHs JUIA XIMIuHOl ma bioindceneprol 2anysi. [luceprauiiina poGora
3a aKTyanbHICTIO, NPaKTHYHOIO IIHHICTIO Ta HAYKOBOIO HOBHM3HOIO IOBHICTIO
BIAMOBiJac BUMOraM YMHHOI'O 3aKOHOJABCTBA YKpaiHH, L0 nepexdavedi B m.6 — 9
«llopsinky mnpucy/ukeHHs crynens jokropa ¢itocodii Ta ckacysamus pimers



pasoBoi CrenianizoBaHOT BYEHOI pajM 3akjajy BHILOI OCBITH, HAYKOBOi yCTaHOBH
NpO MPHCY/UKEHHSt CTymeHst Aoktopa ¢inocodiin, 3arBepmienoro Iloctanosoro
KaGinery MinicTpis Ykpainu Bin 12 ciuns 2022 p. Ne 44.

3n00yBau TuBoHeHko Aprem BikTopoBHuY 3aciyroBye Ha MPHUCYUKEHHS
cTynens Jokrtopa (inocodii B ramysi smamr 16 Ximiuxna Ta OGioiHKeHepis 3a
crewianbHicTIo 161 XimivHi TexHOMOrIT Ta iHXKEHEpis.

Penenzenr:
3aBizyBay kadeapu XiMiqHOI
TeXHOJIOT1i KepaMiKK Ta CKJia
HarioHansHOro TeXHIYHOTO
YHiBepcUTeTy YKpaiHu
“KuiBChKMi MOTITEXHIYHUM IHCTHTYT
imeni Irops Cikopebkoro”
K.T.H., JOLL.

Mignue reBixTopist TOBIJIKO
3ACBIAYYIO
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