BIAT'YK
o11iIITHOTO ONIOHEHTA Ha JUCEpTalllifHy poooTy
TuBonenka Aptema BikropoBuya
Ha TeMy «EKkosorizaitis mporeciB 3B0OPOTHOTO OCMOCY»,
MPEICTABIICHY Ha 3M00yTTS CTymneHs HokTopa ¢igocodii
B rajiy3i 3HaHb 16 XiMiuHa Ta O101HKEHEepIsI
3a cneniagbHICTI0 161 XiMIUHI TEXHOJIOTII Ta 1HXEHEPis

AKTYaJILHICTh TEeMH JAUCEPTALil.

3 MeToro 1HTerpailii y CiBTOBapUCTBO BUCOKOPO3BUHEHUX KpaiH CBITYy YKpaiHa
B3sIa Ha cebe 3000B’s13aHHS HEYXWJIBHO JOTPUMYBATHCS INTOOAIBHUX IJIEH CTaJIoro
PO3BUTKY, SIKI TPOTOJOIIEH] pe3omoriero ['eHepanpHoi Acambnei Opranizariii
OG’ennanux Hamiit. 3okpema, Yka3 Ilpesunenta VYkpainum «Ilpo Ilim cramoro
po3BUTKY Ykpainum Ha mnepiog g0 2030 poky» mnependauyae cTajie yIpaBJIiHHS,
30epexeHHs Ta palioHaIbHE BUKOPUCTAHHS BOJHUX PECYPCIB, €KOJIOTIUHY CTIHKICTh
HACEJIEHUX MyHKTIB.

Hucepraiitna po6oTa BIAMOBIAAE IIJISIM CTAJIOTO PO3BUTKY Ta MPHUCBSYCHA
BUPIIIIEHHIO HArajJbHUX €KOJOTIYHUX TpoO0JieM, TOB’SI3aHUX 13 3MEHIICHHSIM
IUTACTUKOBUX ~ BIAXOJIB, 10 BHUHUKAIOTh TMPU  EKCIUTyaTalii KOMEpPIHHUX
3BOPOTHOOCMOTHYHHMX  MEMOpPAaHHMX  €JIEMEHTIB, a TaKOX  3a0e3MeUeHHIO
BUPOOHUIITBA Oe3meyHol Ta (Hi310JI0T1YHO MOBHOIIIHHOI MUTHOI BoAM. JlocmimkeHHs
Ma€ SIK MPAaKTUYHE 3HAYECHHS - 3aIIPOIIOHOBAH1 PIIIEHHS] MOKYTh OYTH BIPOBAKEH1 Y
MPOMUCIIOBUX MaciiTadax, Tak 1 TEOpEeTUYHEe, OCKUIBKM B MpoIleci poOOTH OyIio
BCTAHOBJICHO HOB1 BJIACTUBOCTI MOIaMIAHUX 3BOPOTHOOCMOTHYHHX MeMOpaH Ta
€JIEMEHTIB, CTBOPEHHX Ha X OCHOBI.

Ouninka oOOIPYHTOBAHOCTI HAYKOBHMX pe3yJabTaTiB  aucepramii, ix
JAOCTOBIPHOCTI T2 HOBU3HHU.

HaykoBa HOBHM3Ha pe3yJbTaTiB IUCEPTALINHOTO JOCTIHDKEHHS TMOJIArae B
HACTYTTHOMY:

BcranoBrneno  kpuTuyHi  Mexi  3a0pyIHEHHS I BIANPaIlbOBAaHUX
3BOPOTHOOCMOTHYHHX  MEMOpaHHUX  €JIEMEHTIB KOMEpIIMHOro  Kjacy, IO
JO3BOJITIOTH MTPAKTUYHO IMOBHICTIO BITHOBUTH X BJIACTHBOCTI 1111 Yac pereHeparii.

Bnepiie Bu3HaueHO xapakTep 1 HPUPOAY 3MIH CTPYKTYPHHX, XIMIYHUX Ta
(13UKO-XIMIYHHUX XapaKTEPUCTUK MOJIIAMITHOTO MEMOPAHHOTO MOJIOTHA 1] BINIMBOM
HIECTH MOJU(]IKYIOUMX areHTiB, IO CHPHUSE 3HMKEHHIO CXWJIBHOCTI MeMOpaHHUX
€JIEMEHTIB JI0 YTBOPEHHS (POYIIHTY 1] 4YaC OUYMILEHHS BOJIU.

[IpakTnyHa IIHHICTH JOCHIIPKEHHS TIOJSITa€E B TOMYy, 10 OTpPUMAaHI
€KCIIEpUMEHTAJIbHI JIaHI MOXXYTb OyTH BUKOPHCTaH1 ISl BIPOBAJKEHHS MPOIECIB
pereHepartii BiNMpalbOBaHUX 3BOPOTHOOCMOTHYHHUX EJIEMEHTIB Ta 1X Moaudikaliii,



o 3abesneuye BUPOOHUIITBO aOCOJIIOTHO Oe3meyHoi Ta (hi310JI0T1YHO MOBHOIIHHOT
BOJIM Y KOMEPIIHHMX yCTaHOBKAX.

OTrxe, B aucepTamiiiHii poOOTI TOCTaBICHE HAyKOBE 3aBJaHHS BUKOHAHO
MOBHICTIO, 3100yBay OBHOIO MIPOIO OBOJIO/IIB METOOJIOTIEI0 HAYKOBOI A1SUIBHOCTI.

Ouinka 3Mmicty aucepramii, ii 3aBepUICHICTbL TA JOTPUMAHHS NPUHIHUIIIB
aKajeMivHOI 100pPOYeCHOCTI.

3a cBOIM 3MicTOM aucepTalliiiHa poborta 3100yBaua TuBoHeHka A.B. MoBHICTIO
BianoBigae CtaHAaapTy BHUIOI OCBITH 31 cremiaibHOCTI 161 «XiMiuHI TEXHOJIOTII Ta
1H)KEHepis» Ta HaIpsIMKaM JOCIIIKEHb BIJIOBIIHO 10 OCBITHBOI IpOrpaMu «XiMiuH1
TEXHOJIOTIi Ta IHKEHEePis».

Huceprairiitna po0oTa € 3aBEpIICHOI0 HAYKOBOKO Mparelo 1 CBIAYUTH MPO
HasBHICTh OCOOMCTOTO BHECKY 3/100yBayua y HAyKOBHI HAIPsIM €KOJIOT13a1lii MpoIeciB
3BOPOTHOrO0 ocMocy. OTpuMaHi pe3yibTaTH CTUMYJIOIOTH PO3BUTOK XIMIYHHMX
TEXHOJIOT1M Ta 1HXEHEPii, 30KkpemMa B cepi nepepoOKr BUKOPUCTAHUX KOMEPIIHHUX
MeMOpaHHMX €JIEMEHTIB 1 BUPOOHMIITBA BOJW, IO BIANOBiAAE (P1310JOTTUHHUM
BHMOTaM.

PosrnsnyBmm 3BIT MOAIOHOCTI 3a pe3yJbTaTaMU TEPEBIPKU IUCEpTaIliiHO1
poOOTH Ha TEKCTOBI CIIBHAJIHHSA, MOXXHA 3pOOMTH BHCHOBOK, IO JHCEpTaIliiiHa
pob6ota TuBoHeHka ApTtema BikTopoBHuua € pe3yJbTaToOM CaMOCTIHHUX JOCIIIKEHb
3100yBaya 1 He MICTUTh €JIEeMEHTIB (anbcudikaii, KoMnuiauii, padbpukarlii, mariaty
Ta 3amo3uyeHb. BuKopucTaHi i7ei, pe3yiabTaTH 1 TEKCTH IHIIUX aBTOPIB MAalOTh
HaJIe)KH1 MOCUJIAaHHS Ha BIJIMOBIAHE JKEPETIO.

MoBa Ta cTHIb BUKJIAJeHHS Pe3yJIbTaTIiB

HucepraiiiitHa poboTa HamucaHa YKpaiHCHhKOIO MOBOIO. MaTepiall BUPI3HSIETHCS
JIOTIYHICTIO HANUCAHHS, YITKICTIO Ta JIETKICTIO CHpUUHATTS. PoOoTa BHKOHaHA B
HayKOBOMY CTHJII 13 3aCTOCYBAHHSIM 3arajbHOBH3HAHUX TEPMIHIB, 110 BIJMOBIIAIOTh
CyYaCHHUM CTaHJapTaM XIMIYHHMX TE€XHOJIOTiHM Ta iHxeHepii. ucepTaHT aeMoHCTpye
IMOOKE PO3YMIHHS — JOCHIKYBaHOI TpoOJieMaTUKU Ta BIEBHEHO Iepeae
pe3ybTaTH CBO€ET poOOTH.

Juceprairisi CKJIQIAEThCs 3 BCTYIY, 4 PO31IIB, BUCHOBKIB, CITUCKY JITEPATypH
Ta JOJATKIB. 3araabHui o0car aqucepTaltii 139 cTopiHOK.

VY BcTyni 0OIPYHTOBAHO aKTyallbHICTh TEMAaTUKH, OKPECICHO METY Ta 3aBAaHHS
JOCJIIKEHHS, BU3HAYEHO 00 €KT 1 MPEIMET, ONMKMCAHO 3aCTOCOBaHI METOJIU, a TAaKOXK
HABEJICHO HAyYKOBY HOBHW3HY Ta MPAKTUYHE 3HAYEHHS OTPUMaHWX pe3yibTaTiB. [lo
TOTO K IMJKPECICHO B3a€EMO3B’ 130K POOOTH 3 ICHYIOUMMH HAYKOBHMH ITPOTpamMaMH,
JjaHaMM Ta TeMaMM, HaBEACHO JaHl mpo ampoOailito, myOsikaiii 3a TEeMOIo
JUCEpTaIli 1 BIPOBAXKEHHS PO3POOJICHUX METOJUK Yy BUPOOHUYY Ta OCBITHIO
PAKTHUKY.



VY nepuomy po3aiil A€TaabHO PO3TIIIHYTO €KOJIOTIYHI MpoOsieMH, OB’ s13aH1 13
3aCTOCYBaHHAM METOAY 3BOPOTHOTO OCMOCY, 30KpE€Ma YTBOPEHHS IUIACTMKOBUX
BIJIXOJIIB Ta OTPUMAHHS OYHUIICHOI BOJIU, IO HE BIAMOBIAaE BUMOTaM (hi310J0TI9HOT
noBHOIIHHOCTI. [TokazaHo, 10 111 TPOOIEMH MOXKYTh OyTH BHUPIIICHI 32 JOTIOMOTOO
pPEreHepOBaHUX 1 XIMIYHO MOJIM(IKOBAHUX 3BOPOTHOOCMOTHYHHUX €JIEMEHTIB. AHai3
JITepaTypHUX JKEpeNl CBIAYMTH, 10 TUIOBUH TEPMIH €KCIUTyaTallli KOMEpIHHUX
MEMOpaHHHUX €JIEMEHTIB CTAHOBUTH 6-12 MICSIIIB, MICIS YO0 BOHU MEPETBOPIOIOTHCS
Ha TUIACTUKOBI BIAXOJW, SKI YTWI3YIOThCS Ha CMIiTTe3BaiuIax. HaBeneHo
CTATUCTUYHI JaH1 010 KIJILKOCTI TAKMX BIJXOJIIB 1 TEMIIIB iX IIOPIYHOTO 3POCTAHHS,
a TaKoXX MPOaHaJII30BaHO MPHUUYMHU iX YTBOPEHHS M ICHYIOYl METOJIU MPOJOBXKEHHS
KUTTEBOTO IHUKITY MeMOpaH. JIoBeIeHO, 10 MOBTOPHE BHUKOPUCTAHHS MEMOpaHHUX
CJIEMEHTIB TMiclig pereHeparlii abo wMoaudikamii (30kpeMa, IUITXOM OOpPOOKH
PO3YMHOM AaKTUBHOTO XJIOPY JJId 3MEHIICHHS CEJICKTUBHOCTI) € OJHUM 13
e(EeKTUBHIIIUX PILIICHb.

OTpumaHna nuTHa BOJAA, BUPOOJIEHA METOJIOM 3BOPOTHOTIO OCMOCY, € O€3IeYHOIO,
MpoTe HE BIANOBIAAE cTaHAapTaMm (i1310JIOTTYHOT TOBHOIIHHOCTI: MiHepasi3allis
noBuHHa OyTtu He MeHmie 100 mr/mm?, a 3arajgbHa XOPCTKICTh — HE MEHIIE
1 mr-exB/mM®. 3a3Budvail Il MOKAa3HWKH JIOCATAIOTHCSA JIMIIE Ha OKpeMid cTamii
JOMiHepaii3allii, sika Mae cBoi Hefoiiku. Came TOMYy JAOLIIBHO 3acCTOCYBaTH
OJIHOCTYTICHEBY MEMOpaHHY CHUCTEMY 13 3BOPOTHOOCMOTHYHUMH €JIEMEHTAMU 3
TOYHO 33/IaHOI0 CEJIEKTUBHICTIO, 110 JJO3BOJIUTH OTPUMYBATH BOJY, IO BIAMOBINAE SIK
HOpMaTHBaM O€3IEeKH, TaK 1 cTaHaapTaM (1310JI0TTYHOT TOBHOILIHHOCTI.

Hpyruil po3ain NpuCBIYEHO XapaKTEpUCTULIl 00’ €KTIB JOCHIHKEHHS - HOBHX 1
BIJINIPAIlbOBAHUX KOMEPIIIHHUX 3BOPOTHOOCMOTHYHHUX €JIEMEHTIB. JleTaIbHO OMUCaHO
METOJIMKY BH3HAUCHHSI TOYATKOBHX XapaKTEPUCTHUK MEMOpaHHUX €JIEMEHTIB, a
TaKOX TIPEACTABJICHO PEXHUM pereHeparlii BiINpalbOBaHUX EJIEMEHTIB IUIIXOM
MOCJIIIOBHOT OOpPOOKM JY>)KHUM, KHUCIOTHHM Ta OKHUCHUM peareHTaMu. OKpemo
PO3MIISTHYTO Mpoleaypu Moaudikaili 3BOPOTHOOCMOTHUYHHUX EJIEMEHTIB Ta METOU
BU3HAYEHHS 3MIH iX pOOOYMX XapaKTEpPHUCTHUK MijJ BILUIMBOM COJIEBMICTY BHXIJHOI
BOJIM, TEMIIEPATypH Ta poOOYOTO THCKY.

JUiss OIIHKM 3MIH BJIACTMBOCTEM TMOBEPXHI MEMOpaHHOTO TMOJOTHA TICHSA
Moaudikarii BAKOPUCTAHO TaKli METO/H, K iH(QpadyepBOHA CIIEKTPOCKOITIsI, CKaHyr04a
CJICKTPOHHA MIKPOCKOITiSl, BUMIPIOBAaHHS KOHTAaKTHOTO KyTa 3MOYyBaHHS (Iis
BU3HAYCHHS TiAPO(IIBHOCTI), a TAaKOXX BU3HAYEHHS J3€Ta-MOTEHINATy Ta aHaii3
po3mipy mnop. KpiM Toro, HaBeieHO yMOBH MNPOBEACHHS MUIOTHUX BUIIPOOYBaHb
OUMIIICHHST BOJOMPOBIAHOT BoAu M. KueBa Ha xoMmepIiiiHiil yCTaHOBIII 3BOPOTHOTO
OCMOCY 3 BHKOPHCTaHHSIM HOBOTO, PETE€HEPOBAHOTO, HOBOTO MOIM(IKOBAHOTO Ta
pereHepoBaHOro Mo IM(pikoBaHOTO MeMOpPaHHUX E€JIEMEHTIB.

Y TpeThoMy pO3AUTI TOJAHO PE3YJbTaTU EKCIEPUMEHTAIBHUX JOCIIHKEHb
MPOIIECIB pereHepailii BiANPalbOBAaHUX MEMOpPaHHUX €JIEMEHTIB Ta Mojudikarii sk



HOBUX, TaK 1 PEreHEpPOBaHUX 3BOPOTHOOCMOTHYHHMX e€JIeMEHTIB. Y pozaum 3.1
IIPOJIEMOHCTPOBAHO €(EeKTUBHICTh OOPAHOr0 PEKHMMY pereHepailii 3a JI0IMOMOTOK0
dotorpadiii, mikpodotorpadiii, iHOpadYepBOHUX CHEKTPIB Ta aHAII3y XIMIYHOTO
ckianay GOyJIHTY Ha MOBEPXHI SK BIAMPAIbOBAHUX, TaK 1 pETEHEPOBAHUX CJIICMEHTIB.
BcraHoBieHO rpaHWYHI MOKA3HUKU 3a0pyJHEHHs, MPU JOCATHEHHI SIKUX MOKJIMBE
MOBHE BIJIHOBJICHHS BJIACTUBOCTEH MeMOpaH, a pe3yJbTaTH MUIOTHUX BUIIPOOYBaHb
OUMIIEHHS BOAM 3 BUKOPUCTAaHHSM $IK HOBHMX, TaK 1 pEreHEpOBaHUX EJIEMEHTIB
BUSIBUJINCH 1ICHTUYHUMH.

[IpoBenieHO TOPIBHSIHHS PI3HUX PEKUMIB MoJUdiKallii 3BOPOTHOOCMOTHYHHUX
€JIEMEHTIB 1 BU3HAYEHO OMNTUMalbHI YMOBM iX mpoBefaeHHS. s OTpUMaHHs
€JIEMEHTIB 13 PI3HOIO0 CEJIEKTHBHICTIO 3aCTOCOBYBAJIM PEKHUMHU 3 OJHAKOBUM YacoM
€KCIIO3MIIi1, aJie 3 Pi3HOI0 KOHIICHTPAIlIE€I0 aKTUBHOTO XJopy. JloBeaeHo, mo oOpaHi
PEXKUMHU € aKTyaIbHUMH SIK [JI1 HOBUX, TaK 1 JJii PEreHepOBAaHUX EJIEMEHTIB.
BcranoBneHo TakoX BHMOTH 10 3a7aHOi CEJICKTUBHOCTI JUIsl JIOCSTHEHHS
(1310J10T1YHOT MMOBHOIIIHHOCTI BOJM 3aJ€KHO BIJI COJIBMICTY BHXIJIHOI BOJH;
30KpemMa, JiJisi BOAONPOBiIHOI Boau M. KueBa 13 cepennim BmictoM coiieid 300 mr/am?
CEJICKTUBHICTh MOJU(DIKOBAaHUX €JEMEHTIB HE TMOBUHHA TmepeBuiryBatu 60 %.
JlocmimKeHO BIUTMB OCHOBHHX POOOYMX MapaMeTpiB — COJIEBMICTY, TEMIEPATypH Ta
TUCKY - Ha XapaKTePUCTUKU MOJU(DIKOBAHUX €JIEMEHTIB: TIPU 301JIbIIIEHHI COJEBMICTY
3HIDKYETBCS SIK CENIEKTUBHICTh, TaK 1 MPOYKTUBHICTh, IPH 3HWKEHHI TEMIIEPATypH
CEJICKTUBHICTh MIJIBUILYETHCSA, @ MPOJYKTUBHICTh IMaJla€, a MPU MiJABUILIEHHI THUCKY
3pOCTar0Th 00M/IBA TOKA3HUKH.

AHaniz BmauBYy Moau@ikamii Ha BJIACTUBOCTI IOBEPXHI MOJIIaMiJHOTO
MeMOpaHHOTO TMOJIOTHA TMOKa3aB, IO MicJsi 0OpPOOKH MOBEPXHS cTa€ OUIBII TI1aJKOIO,
riapo¢inpHOI0, HA0yBa€ HETATUBHOTO 3apsly, a po3Mip mop 301IbInyeThbes 3 4,04 1o
4,50 A. Taxi 3MiHM (i3UKO-XIMIYHHX XapaKTEPUCTHK CIIPUAIOTh 3MEHILIEHHIO
YTBOPEHHsI (POYIIHTY TIi]] 4ac MPOIIECY OUMIIECHHS BOJIH.

YerBepTuil poO3AiT 30CEPEAKEHO HA aHali3l EKOJIOTIYHMX HaCHiAKIB Ta
€KOHOMIYHOI1 JOLUTBHOCTI pereHepaiiii BIJINIPAllbOBAHUX KOMEPLIAHUX
3BOPOTHOOCMOTHYHMX E€JIEMEHTIB. 32 METOJIMKOIO PO3paxyHKy BUTpaT MarepiajiiB Ha
OJIMHUITI0 TMPOAYKINI Ta KOe(]iIlleHTIB I1HTEHCHBHOCTI MAacH BCTAHOBJICHO, IO
3aCTOCYBaHHS TIPOIIECY pereHeparlii, mo MOJOBXKY€E >KUTTEBUM LMK MeMOpaHHUX
€JIEMEHTIB, JO3BOJISIE€ HE JHUIIE 3MEHIIUTH KUIBKICTh IUIACTUKOBUX BIAXOMIB, ajie M
3HU3UTU OOCSITM MartepialiB, IO MOTPAIUISIOTH 10 HABKOJHWIIHHOTO CEPEIOBHUIIA.
Taxox mpoBeneHo po3paxyHOK BapTOCTI PET€HEPOBAHUX €IEMEHTIB, 1[0 IEMOHCTPYE
MO>KJIUBICTh 3HAYHOI €KOHOMII MPH iX BUKOPUCTAHHI 3aMIiCTh HOBHX.

Huceprartiitna podoTta odopmiieHa BiAMOBIIHO 10 BUMoOT Hakazy MOH VYkpainu
BiJ 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepakeHHs BUMOT A0 0(OPMIICHHS JUCepTalii».



OnpuiirogHeHHA pe3yJbTATIB AMcepPTaliiiHOI po00TH

HaykoBi pesynbratu guceptainiii BUCBITIEHI y 10 HayKoBUX MyOiKaIisx
3no0yBava, cepel AKUX: | CTaTTd y HAYKOBHX BHUJAHHAX, BKIIIOUEHUX Ha ATy
oInmyOJIIKyBaHHA JI0 TMEpeniKy HayKoBUX (DaXxOBUX BHIaHb YKpaiHH; 2 CTaTTi y
NepioMYHUX HAYKOBHUX BUJAHHSX, MMPOIHJAEKCOBAaHUX y 0a3ax nanux Web of Science
Core Collection Ta/abo Scopus, 3 sSKuX 2 cTaTedl y BHWJJAAHHAX, BIJHECEHHX 10
nepiioro-tpetboro kpaptwiiB (Q1-Q3) BimmoBimHo a0 kiacudikarii SCImago
Journal and Country Rank a6o Journal Citation Reports.

Takoxx pesynapTaTu aucepraiii Oyjau anpoOoBaHI Ha 7 HAyKOBUX (axoBUX
KOH(epeHIIisX.

[TyOmikarii nucepTanTa BiI3HAUYAIOTHCS BUCOKHUM HAYKOBHM PIBHEM, NPU LLOMY
M 4Yac iX MIArOTOBKM Ta IyOJiKaIii CyBOpO MOTPUMYBAJIUCS BCl TPUHIIAIH
akajeMigyHoi Jo0podecHocTi. OcoOucTHil BHECOK 3700yBadya € 3HAYHUM SK Y
CIIBaBTOPCHKHUX PO0OOTax, Tak 1y MyOJiKallisaX, I[0 3apax0BaHO 3a TEMOIO AUCEPTALIii.

TakuMm 4YMHOM, HAYKOB1 pe3yJIbTaTH OINKCaHI B AMCEpTallliHIi POOOTI MOBHICTIO
BUCBITJICHI Y HAYKOBUX IyOIiKalisIX 3100yBaya.

Hepnosiku Ta 3ayBa:keHHs 10 QMCEePTALIHHOI po0OTH.

1. ExcnepumeHTanabH1 AOCTIHKEHHS TpoBoauiucs (c. 51) Ha BomompoBiaHIN BOII
M. KueBa 3 momepeaHiM OYMILIEHHSM BiJ] KaJlaMyTHOCTI Ta CIOJYK aKTHUBHOIO
xjopy? Sxi Merogu OyJiM BHUKOPUCTaHI Ta SK II€ BIUIMHYJIO Ha 3a0apBJIEHICTH
MOINEPEIHBO OUYUIIEHOT BOIN?

2. B po0oTi CTBEpUKY€EThCA MPO BU3HAUEHI EKCHEPUMEHTAIBHO paliOHaJbHI
pexumu perenepaii (c. 57). Ile mopobGok aBTopa um iH(oOpmallis OTpUMaHa 3
JmiTepaTypHuX Jpkepen? Skuii  KpuTepit mpuiimMaBcs i OOTPYHTYBaHHS
palioHaIbHOCTI?

3. YuM mosiICHIOEThCS OLTbINA MPOAYKTUBHICTD JIJIsi pereHepoBaHoi MmemOpanu No2
B MMOPIBHSHHI 3 HOBOIO (puc. 3.7)?

4. o po3ymieTbcs MiJA TOHATTAM «OpraHiyHi pedoBUHU» (Tabn.3.2) 1 sKi
PEUYOBMHU BU3HAYAIKCS IM1]] HA3BOKO «TpUTAJIOreHMeTaHu (Tabi. 3.3), Hanpukia,
e xsopodopm, 6pomodopM, TpUXIOPETaH UM 1HII?

5. Tun anpokcumyrouoi kpuBoi Ha puc. 3.10 mimiOpaHuii HEBAAJIO, OCKUIBKU
cenekTuBHICTH nepeBuiye 100%. Slke piBHSIHHS aipOKCUMYIOY0i KPUBOi?

6. B pobGori gouuibHO OyJNO MNPUIITUTH OLIbIIE yBard CTAaTUCTUYHIA 0OpoOII
€KCIIEpUMEHTAIIbHUX JAHUX — HABECTH OLIIHKY BIJTBOPIOBAHOCTI €KCIEPUMEHTIB,
JOBIpYl IHTEPBAIHU TOLIO.

7. Pobota Oyna 0 3HAYMMIIIOK, SIK OM aBTOpP AOCIIIWB JOBIOTPUBAIUMN MEPIOT
eKcIuTyaraiiii MoaupiKoBaHOI MEMOpaHHU.



BBakato, 110 BHUCIIOBJIEH] 3ayBa)XCHHS HE € BU3HAYAJILHUMH 1 HE 3MEHIIYIOThH
3arajibHy HayKOBY HOBHU3HY Ta MPAKTUYHY 3HAUYMMICTh PE3yJIbTaTiB Ta HE BILIUBAIOThH
Ha TIO3UTHUBHY OLIIHKY JUCEPTaLIiHOI pOOOTH.

BucHoBOK npo aucepraniiiny podory

Braxaro, mo aucepraiiiina pob6ota 3100yBauda CTymneHs JoKTopa (igocodii
TuBonenka Aprtema BiktopoBuuya Ha Temy «EkoJjorizailisi MpoIEciB 3BOPOTHOTO
OCMOCY» BHKOHaHa Ha BHCOKOMY HAayKOBOMY PiBHI, HE TMOPYIIYE MPUHITUIIIB
aKaJeMIgHO1 I0OPOUYECHOCTI Ta € 3aKIHUYEHUM HAyKOBHUM JIOCIIIKEHHSM, CYKYITHICTh
TEOPETUYHUX Ta MPAKTHYHUX PE3YyJIbTATIB SIKOTO PO3B'S3y€ HAYKOBE 3aBJAaHHS, IO
Ma€ 1ICTOTHE 3HAYCHHS JUTsl XiMigHOT Ta GloiHkeHepHoi ramysi. JlucepraiiitHa po6oTa
32 aKTyaJbHICTIO, MPAKTUYHOIO LIHHICTIO Ta HAyKOBOIO HOBU3HOI IOBHICTIO
BI/IMOBIJJa€ BUMOTaM YWHHOT'O 3aKOHOJABCTBa YKpaiHW, 10 mepeadadeHi B m.6-9
«Ilopsinky mnpucymkeHHs cTyneHs OokTopa ¢umocodii Ta cKacyBaHHSA PIILICHHS
pa3oBOi Cleliali3oBaHOi BYEHOI paaM 3aKiiaqy BHUINOI OCBITH, HAyKOBOI YCTaHOBU
po TMPUCYJKEHHS CTymneHs JokTtopa (inocodii», 3aTBepmxeHoro IloctanoBoro
Kab6inety MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44,

3n00yBau TuBoHeHKO ApTeM BIKTOPOBUY 3aciyroBy€ Ha MPUCYHKEHHS
cTyneHns noktopa ¢imocodii B ramys3i 3HaHb 16 XimiuyHa Ta OloiHXKEHepis 3a
cremianpHicTIO 161 XiMidHI TEXHOJIOTT Ta 1HXEHEPIs.

Odinilinnii ononenr:
3aBiflyBay Kadeapu BOAONOCTa4YaHHA,
BOZIOBIABeAeHHA Ta OypoBOi cripaBu
HauioHansHOro yHiBepCHTETY BOAHOTO
rOCIOAApCTBa Ta MPUPOAOKOPHUCTYBAHHSA, _
JLT.H., pod. L—_-%;, __/ Cepriit MAPTUHOB
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