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Ha aucepTaliiny poboty
Tuponenka Aprema Biktoposuua

Ha Temy «EKojiorizaitis npouecis 380pOTHOIO 0OCMOCY»,
[peacTaBieHy Ha 3100y TTs cTyneHs joktopa pisrocodii

B ranysi sHanb 16 Ximiuna ta 6ioiHxkeHepis
3a cnenianbHicTio 161 Ximiyni TexHosorii Ta iHXKeHepis

AKTYyaJIbHICTL TeMH AucepTauil.

Jluceprauiitna poGoTa 30cepe/keHa Ha BHPIILICHHI HarajlbHHX €KOJOTTYHHX
npobiiemM, MOB’S3aHUX i3 3MEHIIEHHSM [JIACTHKOBMX BIJIXO/IB, 11O BHHUKaKOThH
BHACJIZIOK BHUKOPHCTAHHS . KOMEpPUIHHHUX 3BOPOTHOOCMOTHMYHHMX  MeMOpaHHHX
eJIeMEHTIB, @ TAKOXK Ha OTPHUMaHHi abcomoTHO Oe3neyHol, Gi3ionoriuHo MOBHOLIHHOT
nuTHOl BoaM. JlociimkeHHs Mae SK OYEBUAHY MPAKTHYHY 3HAYYIIICTh, aKe
3arporOHOBaHI pillleHHs MOXYTh OyTH BOpPOBa/)keHI B NMPOMUCIOBUX Maciutadax,
TaK 1 TEOpPEeTHYHY, OCKUIbKM B mpoueci pobotu Oysno BHSABIEHO paHille HeBiAOMi
BJIACTMBOCTI [MOJIIAMIJHUX 3BOPOTHOOCMOTHYHHUX MeMOpaH Ta e€JeMeHTIB Ha IX

OCHOBI.

Ouninka  oOrpyHTOBAaHOCTI HAYKOBHX  pe3yJbTaTiB  aucepraumii, Iix
JOCTOBIPHOCTI TA HOBH3HH.

HaykoBa HOBM3HA pe3yJbTaTiB JUCEPTALIHHOIO JOCII/UKEHHS TONSTae B
HACTYTTHOMY:

. Bu3HayeHO rpaHu4Hi BUMOIH J10 PiBHs 3a0py/IHEHHS BiANpPalbOBAHHX
3BOPOTHOOCMOTHYHMX MEMOPaHHUX €JIEMEHTIB KOMEPLIHHOro Kiacy, 110 3a0esneuye
MPakTUYHO MOBHE BiJHOBJIEHHs 1X BIACTUBOCTEH IiJl yac perexepaitii.

. Briepiie BCTaHOBIEHO (PaKT Ta XapakTep 3MiH CTPYKTYPHMX, XIMIUHHX i
(GisnKo-XiMiYHUX BIIACTMBOCTEH MOJiaMiHOro MeMOPAHHOrO MOJOTHA MiA BILIHBOM
WecTH MOANGDIKYIOUMX AreHTiB, IO CHPHSIC 3HMKEHHIO CXMIILHOCTI MeMOpaHHHX
eJeMEHTIB /10 YTBOPEHHS (POYIIHTY MPH OUHLICHH] BOJIH.

[IpakTryHa 3Havyulicte  poboTH  nojsirac B TOMY, 110 OTpUMaHi
eKCriepUMeHTAIBHI Pe3ybTaTh MOXKYTh OyTH BUKOPUCTaHI Julst pealtisauii npouecis




pereHepaulil BiANpauboBaHNUX 3BOPOTHOOCMOTHUHHX €leMEHTIB Ta X MoAMpiKaLii 3
METOK 3aCTOCYBAHHS Yy KOMEPLIHHHUX YCTAHOBKAxX JUISi OTpUMaHHs abCcosioTHO
Gesneunol, (i3ionoriuHo NOBHOLIHHOT BOJIH.

Haykosi aocnimkenns Gynu suxonani 3gpobysayem Ha kadeapi TexHomorii

HEOPraHiYHUX PEYOBHMH, BOJOOYHMIUEHHSI Ta 3arajbHOi XiMiuHOT TexHomorii
KT im. Irops - CikopebKOro mpoBoasiuy  ¢BOi JIOCTI/UKEHHS B paMKax MpOEKTy
npoekty «HoBiTHI cenekTuBHI IHAMKATOPHI CHCTEMH U OLIHKH CTAHY MOPCHKOro

noskiuis Ykpainu» ([lepxabuuii peecrpauiiinuit Homep 0124U001100) Ta npoexty
NMPUKIAAHHX HAYKOBUX JOCHIKeHb «XIMIYHO MoaudikoBaHi meMOpaHu s
OIICPATHBHOIO BHSBIEHHS Yy TMPUPOAHUX BOJAX HITPOr€HBMICHUX CHOJYK SK
MapkepiB BUOYXOBHX peuoBuH» (LlepxkaBHuil peectpauiiinuii Homep 0124U001095).
Takox poGoty Oyno BMKOHaHO B pamkax roci. A0rosipHoi Temu «KomiekcHi
(I3MKO-XIMIUHI Ta aHaNITAYHI JOCIIKEHHS 3pa3kiB  BOAM, COpPOLIHHMX |
MeMOpaHHMX MarepianiB Ta o6jagHaHHs I BOJOMIArOTOBKM» Ha 3aMOBJIEHHS
['pomaznckkoi  opranisauii «Bceykpainceke Boaxe ToBapuctBo «BOTEPHET»
(lepxaBuuit peectpauiiinuii Homep 0123U100413) min kepiBHMUTBOM Tpodecopa
Kadespy TeXHOJIOTI] HEOPraHiYHUX PEYOBMH, BOJIOOUHMILEHHS Ta 3arajbHOi XiMiuHOT
TEXHOJIOTI], JOKTOpa TeXHIYHUX Hayk MityeHko Tersinu €BreHiBHM.

Orxe, B auceprauiitiil poGoTi nocrasieHe HaykoBe 3aBAaHHs BCTAHOBJIEHHS
pallioHalbHUX YMOB pereHepauii BiANpalbOBaHUX KOMEPLIHHHX MeMOpaHHHUX
€JIEMEHTIB, BCTAHOBJIEHHsS palliOHAJIbHUX YMOB MOJAHM(DIKaUil 3BOPOTHOOCMOTHYHHUX
MeMOpaHHUX €JIEMEHTIB Ta JOCIIKEHHS 3MiH BIaCTHBOCTEH MeMOPaHHOrO MOJOTHA
BHAC/IOK Moavdikallii BUKOHAHO MOBHICTIO, 3/100yBay MMOBHOK MipoIO OBOIOMIB

METO/10JIOTIE HAYKOBOT AISJIBHOCTI.

Ouinka 3micTy aAuceprauii, il 3aBepuieHicTh Ta JOTPUMAHHS NPHHLHMNIB
aKajgeMivHOl 100 poYecHOCTI.

3a cBOiM 3MicTOM JucepTaliiiHa pobora 3100yBaya Tusonenka A.B. nosuicTio
Bianosizae CraHjaapTy BULIOI OCBITH 3i cnietiaibHocTi 161 «Ximiuni TexHonorii ta
IH/KEeHepis» Ta HaNpAMKaM J0C/I/DKEHb BIANOBIIHO J10 OCBITHBOT Nporpamu «XiMivHi
TEXHOJIOTIT Ta iHKeHepis»

Jluceprauifina poboTa € 3aBEpLICHOI0 HAYKOBOK MpaLeio i CBIYMTL Npo
HasBHICTh OCOOMCTOr0O BHECKY 3700yBaya y HayKOBHI HaIpsiM €KoJIori3anii npoLecis
3B0poTHOro ocmocy. OTpuMaHi pesy/ibTaTH CHPUSIOTH PO3BUTKY  XiMIYHHX
TeXHOJIOriH Ta iHXeHepil, 30Kpema y rajy3i mnepepoGKH BianpalbOBaAHUX
KOMepLiMHMX MeMOpaHHUX eJIEMEHTIB Ta OTpUMaHHS (i3i0NIOriuHO MOBHOLIHHOT
BOJIM.

PosrssinyBiun 3BiT MOAiGHOCTI 3a pesynbTaTaMM NEpeBipkH auceprauiiHoi
poGoTH Ha TEKCTOBI CIIBMAAIHHS, MOXHA 3pOOMTH BHCHOBOK, IO AMcepTaliiiHa



pobora Tusonenka Aprema Bikroposuua € pe3yabTatoM caMOCTIHHUX AOCHIUKEHD
3n00yBaua i He MicTHT enementin danbeudikauii, komminuii, pabpuxatii, niariary
Ta 3ano3nueHb. Bukopucrani inel, pesyinbtatv i TEKCTH iHUIMX aBTOPIB MaloTh
HANICKHI TOCHIIAHHS HA BIANOBIHE Kepero.

MoBa Ta ¢THIbL BHKJIAJCHHS Pe3y/ibTaTiB.

Huceprauiiina pobora HanncaHa yKpaiHchkolo MOBOIO. Bukiagenui marepian
BII3HAYAETHCS  JIOTIYHOIO MOCHIJIOBHICTIO, WiTKICTIO Ta gocTynHicTio. CTusb
MOBJICHHSI HAYKOBO OOIpYHTOBAaHHM, BUKOPHCTAHI 3arajJbHONPUHUHATI TEPMiHH, IO
BUIMOBIAAIOTh CYYaCHUM CTAHAapTaM y raiy3i XiMiuHHX TEXHOJIOriii Ta iHkeHepil.
JlucepraHT neMOHCTpye rIMGOKe pO3yMiHHSI TeMHM JOCHIUKEHHS Ta BMiHHS
3PO3YMLIIO Ta SICHO MPeJICTABUTH pe3yJIbTaTH CBOET poBOTH.

JlucepTallis ckiagaetbes 3 BCTymy, 4 po3lijiiB, BACHOBKIB, CIIMCKY JiTepaTypH
Ta 1071aTKiB. 3aranbHuii o6car auceprauii 139 ctopiHok.

Y BeTyni o6rpyHTOBaHO aKTyalbHICTh TEMM JOCTiIKEHHS, BU3HAUEHO METy Ta
3aBJaHHS poOOTH, cHOPMYNBOBAHO OG’€KT Ta TNpeAMET HOCIIHKEHHS, OMUCAHO
METOIH JOC/I/UKEHHs, HaBeJCHO HAyKOBY HOBH3HY Ta [MpAaKTUYHE 3HAYEHHS
OTPUMaHMX pe3yabTaTiB. Takok 3a3HauYeHO 3B'I30K PpOOOTM 3 HAYKOBUMHU
nporpaMamu, IJlaHaMM Ta TeMaMd, a Takox iHopmauilo npo anpodauilo Ta
ny6uikauii 3a Temor AuMcepTauil Ta BHNPOBA/KEHHsS PO3POOJEHHX METOAMK Y
BUPOOHMYMK Ta OCBITHIN MPOLIECH.

Y nepwioMy posaiii  poOOTH  BHCBITJIIEHO €KOJIOTiYHI MpoOaeMH, 110
CYNPOBOKYIOTH 3aCTOCYBaHHSI METOJY 3BOPOTHOIO OCMOCY, 30KpeMa yTBOpPEHHs
[IACTUKOBUX BIAXOJIB Ta OTPUMAHHS OYMIIEHOI BOJM, SIKA HE BiAMOBITAE BUMOTraMm
dizionioriynoi moBHOUIHHOCTI. [ToKa3aHo, 110 1i NUTaHHS MOXHA BUPIIIMTH 3a
JIONOMOrOK)  PEreHEPOBAaHUX 1  XIMIYHO MOAH(IKOBAHHX 3BOPOTHOOCMOTHYHHX
eJIeMEHTIB.

[Ipn anamizi siTepaTypHUX JDKepesl BCTAHOBJIEHO, IIO CyYacHHH TepMiH
eKcruyaTalil KoMepuiiHMX MeMOpaHHUX eleMEHTIB ckiagae 6—12 wmicsiuis, micis
4Or0 BOHM [EPETBOPIOIOTLCA HA [UIACTHKOBI BIJIXOJAM Ta HANpaBislOThCS Ha
cmiTTe3Banmma. HaBeseHo aaHi npo KifbKICTh TaKMX BIAXOAIB | TEMMH iX ILOPIYHOTO
3pOCTaHHS, @ TAKO)XK PO3MJITHYTO MPUYMHM IX YTBOPEHHS Ta METOAM MOAOBKEHHS
JKHTTEBOTO  LIMKJIY MeMOpaHHHX enemeHTiB. BcraHoBineno, mo oauuMm i3
Hale(peKTMBHILIMX pilleHb € OBTOPHE BUKOPUCTAHHSI BIANPallbOBAHUX MEMOPaHHUX
eJIeMEHTIB, 110 MPOHLIIM pereHepauito Ta/abo MOﬂchiKaqilo HUISIXOM  00poOKH
pPO3YMHOM  AKTHBHOTO  XJIOpY  AJdsl  3MEHIUEHHS  IX  CeJIeKTHBHOCTI.
[luTHa BOsa, OTpUMaHa 3a JIONIOMOIOIO 3BOPOTHOTO OCMOCY, € abCONIOTHO
Ge3neyHolo, MpOTe He BIAMOBIAac craHaapraM (i3i0NOriYHOl MOBHOLIHHOCTI:
minepaiizauis mae 6yt He menwe 100 mMr/am®, a 3arajbHa )KOPCTKICTh — He MeHIle



I mr-exB/am*.  3a3Buuail i NOKA3HMKK  JlOCHTIAOTH  HA  OKpemii  craii
JOMIHepasi3auii, ska 31iHCHIOETHCS Pi3HUMM METOJAAMH 3 TMEBHUMH HE0JiKamHu.
[Tokaszano, 1O AOLUINBHUM PILLIEHHSIM MOXKE CTATH BUKOPUCTAHHS OAHOCTYIEHEBO]
MEeMOpaHHOT ~ CHCTEMHM 3  3BOPOTHOOCMOTHYHHMM  €JeMEHTAMH 3  3a4aHOIo
CENIeKTHBHICTIO JUIsl BUPOOHHIITBA BOAM, 110 BiAMOBIAA€E IK HOpMaTHBaM OE3MeKH, Tak
I cTanaapraM (i3lo0rivHOl NOBHOLIHHOCTI.

Y apyromy posaini  auceprauii HagaHo iH(popMalilo WoA0 06’eKTiB
JIOCNI/UKEHHSl — HOBHMX 1 BIANpalbOBaHUX KOMEPLIHHHX 3BOPOTHOOCMOTHYHHX
eneMeHTiB. OnMcaHo METOIUKY BH3HAYEHHS CTAPTOBUX XapaKTEPUCTHK MEMOpaHHHUX
€JICMEHTIB, @ TAKOXK MPEJACTABICHO PEKUM pereHepallii BiANpalbOBaHUX €JIeMEHTIB
LJISIXOM  TIOCTIIOBHOT  0OpOOKH JTy)KHUM, KHCIOTHMM Ta OKUCHHM peareHTaMH.
JleTanbHo po3risHyTO npoueaypu Moaudikalii 3B0pOTHOOCMOTHYHHX €/IEMEHTIB Ta
METOAM BH3HAYEHHS 3MIH iX poOOYMX XapaKTepUCTHK MiJ BIUIMBOM COJIEHHOCTI
BHXI/IHOI BOJIM, TeMIIEpaTypH Ta pob0oYoro THCKY.

Jlist OLIHKM 3MiH BIacCTHBOCTEH MOBEPXHI MeMOPAHHOIrO MOJIOTHA BHACIIIOK
MO (IKalLii BMKOPUCTOBYBAIW Taki METOAHM, sK iH()payepBOHA CIEKTPOCKOIis,
CKaHylo4Ya eJIEKTPOHHA MiKPOCKOIlisl, BUMiIpIOBaHHS KOHTAKTHOTO KyTa 3MOYyBaHHS
JUls  OUIHKM TrigpodigbHOCTI, BW3HAYEHHS M3€Ta-MOTEHLiany Ta po3Mipy Iop
mMeMOpaHH. Tako HaBeleHO YMOBM NPOBEIEHHs IIJIOTHUX BHUIPOOYBAaHb MPOLECY
OYHILEHHs BOJONPOBIAHOI BoAX M. KueBa Ha koMepLilHIA yCTaHOBLI 3BOPOTHOrO
OCMOCY 3 BHUKOPHMCTaHHSIM HOBOIO, pereHepoBaHOro, HOBOrO MOJAH(IKOBAHOro Ta
pereHepoBaHoro MoAU(iKOBaHOro MeMOpaHHHUX eJIeMEHTIB.

Tperiit po3aiin MiCTUTB pe3yabTaTH eKCIIePUMEHTAIbHUX JOCITIIDKEHD MPOLIECiB
pereHepallii BiANpalboOBaHUX MEMOPaHHUX €JIeMEHTIB Ta MoaKdiKkaLlil sK HOBUX, TaK
| pereHepoOBaHUX 3BOPOTHOOCMOTHYHHX €JIEMEHTIB.

Y posmini 3.1 mNpoAEMOHCTPOBAHO €(EKTUBHICTL OOGPAHOrO  peKUMY
pereepatii 3a gornomororo ¢ororpadii, mikpodororpadiit, IY-cnekrpis Ta ananizy
XimiuHOro cknaay GoysiHry Ha MOBEpPXHI K BIANPALbOBAHUX, TaK i pEreHepOBaHUX
e/eMeHTiB.  BCTaHOBIEHO  rpaHM4Hi  BMUMOIM  JI0  CTymneHsi 3abpy/aHEHHS
BIANpPaLbOBAHUX 3BOPOTHOOCMOTHYHHX €JIEMEHTIB, 3a SKHX MOJJIHUBO T[OBHE
BiJIHOBJIEHHsl iXHIX BIIACTMBOCTEH [pU [NpOBEeJeHHi pereHepauii. Pesynbratu
MiJIOTHUX BUMPOOYBaHb MPOLECY OYHMILEHHS BOAOMPOBIAHOI BOIH 3 BUKOPUCTAHHSM
pereHepoBaHMUX Ta HOBUX €JIEMEHTIB BUSIBUIMChH MOBHICTIO CITiBNAAal0YUMH.

Y posmini 3.2 NpoBe/IEHO MOPIBHAHHS  PI3HUX PeXKUMIB  Moaudikanii
3BOPOTHOOCMOTHYHMX €JIEMEHTIB | BU3HAYEHO ONTHMANbHI YMOBM iX NpOBeneHHS.
JUisi OTpUMaHHS €JIeMEHTIB 3 PI3HOK CENIEeKTHBHICTIO 3aCTOCOBYBAJIH PeXUMH 3
OJ/IHAKOBMM 4YacOM eKCIIO3MLIil, ane 3 pi3HOI0 KOHLEHTPALI€l0 aKTHBHOIO XJ10py.
Bcranosseno, 1o 0OpaHi peXMMHM aKTyallbHi SIK Ul HOBMX, Tak 1 Juis
pereHepoBaHMX eleMeHTIB. Takox BM3HAauY€HO BHUMOTH 0 3alaHOl CeleKTHBHOCTI
MeMOpaHHMX eJIeMEHTIB Ul JOCATHEHHs! (i3ioNoriyHOI MOBHOILIHHOCTI BOIM



3IOKHO BIL CONEBMICTY BUXIZHOT BOJM; 30Kpema, /Ui KMIBCHKOI BOJOIMPOBIAHOT
BOAM 13 cepesHiv BMicToM coneit 300 mr/am® cenekTUBHICTL MoaupikoBaHuX

CIICMEHTIB HEe NOBHHHA repesuiysatu 60 %.

JIOCHIJDKEHO  BNAMB  OCHOBHMX —poOOYMX — MapaMeTpiB  —  CcosieBMicTy,
TeMIEpPaTypH Ta THUCKY = HA XapakTepUCTUKH MOAU(PIKOBAHUX EJIEMEHTIB.
BCTaHOBNIEGHO, IO NPH 3POCTAHHI CONEBMICTY BHXIAHOI BOAM CENEKTHBHICTEH i

NPOAYKTHBHICTb  MOAM(DIKOBAHMX eJIEMEHTIB 3MEHIUYIOTHCS, MPH  3HUKEHHI
TEMIIEPATYPH — CEJIEKTHBHICTb 3pOCTaE, a MPOAYKTHBHICTh NAa/a€, a NPy MiABUILEHH]
TUCKY — 3pOCTAIOTh SIK MPOAYKTUBHICTD, TAK | CEJIEKTHBHICTb.

AHali3 BIUIMBY NpoLecy MOﬂHd}iI{auiT Ha BJIACTUBOCTI MOBEPXHI M0J1iaMiAHOro
MeMOpPaHHOTO MOJIOTHA MOKa3aB, 110 MOBEPXHs CTae OiNbLI IIaAKo0, riapodiisHO0
Ta HEraTHBHO 3aps/UKEHOI0, a po3Mip nop 36inbiuyerbes 3 4,04 10 4,50 A. 3minu
(i3MKO-XIMIYHUX XapaKTepPUCTHK MOBEPXHi MOAM(IKOBAHOT MeMOpaHU CHPHUAIOTH
3HWXKEHHIO YTBOPEHHsI (POYJIIHTY MiJ Yac OYMILLIEHHS BOAM.

YeTBepTui  pO3MiN MPUCBAYEHO aHAli3y €KOJOrYHUX HAacHiIKiB Ta
€KOHOMIYHOI ~ JIOUINBHOCTI  pereHepauii  BiANpalbOBaHMX  KOMEpLiHHHX
3BOPOTHOOCMOTHYHHX €JIEMEHTIB.

3a METONMKOIO BHUTpaT MarepialliB Ha OAMHULIO NMPOAYKLIT Ta KoedilieHTiB
IHTEHCHBHOCTI MacH po3paxoBaHO, IO MPOBEAEHHs TMpPOLECY pereHeparii, Mo
MOZOBXKYE KUTTEBHH LMK MEMOpaHHUX €JIEMEHTIB, MOXE CIHPUYMHUTH HE JIMIIE
3MEHLIEHHs KiJTbKOCTI TIACTUKOBUX BIIXOZIB, ajle i 3HU3UTH OOCSAT Martepiais, 110
HE BUJIY4alOThCs Ta 3a0pyAHIOIOTh HABKOJIMLIHE cepe/loBHille. Po3paxoBaHo BapTicTh
pereHepoBaHUX €JIEMEHTIB | MPOAEMOHCTPOBAHO MOKIIMBICTb 3HAYHOI €KOHOMII MpH
IX BUKOPUCTaHHI 3aMiCTh HOBHUX.

Huceprauiiina pobora opopmiena BianosiiHo 1o Bumor Hakasy MOH Ykpaiuu
Bia 12 cigna 2017 p. Ne 40 «IIpo 3aTBepskeHHs BUMOT 10 ODOPMIICHHS AUCEPTALIii».

OnpuaioaHenns pe3y/bLTaTiB AHcepTaUiiiHOl po6oTH.

Haykosi pesysnpTatd amceprauii BuciTieni y 10 naykoBux my6ikamisx
3100yBaya, cepell SKMX: | CTaTTs y HAayKOBHUX BMIAHHSX, BKIIOYEHUX HA JAaTy
ony6JikyBaHHsl /10 nepejliKy HaykoBuX (axoBUX BHIaHb YKpaiHu; 2 cTarTTi y
nepioAMYHUX HAyKOBUX BHIAHHSX, MPOIHAEKCOBaHUX y Oa3ax naHnux Web of Science
Core Collection Ta/abo Scopus, 3 sIKHX 2 CTaTTi y BUAAHHSX, BiIHECEHUX 110 MEPIIOro
— tpetboro kBapTuiB (Q1—Q3) BianosinHo 1o knacudikauii SCImago Journal and
Country Rank a6o Journal Citation Reports.

Takox pesynbrati auceprauii Oysiu anpobosaHi Ha 7 HayKoBHX (aXOBHX
KOH(pepeHLisX.

Haykowuii piBeHb myOaiKkaLii aucepTaHTa 3HaAXOAUTHCS Ha BUCOKOMY piBHi. Bci
MPUHLMIK aKajaeMiyHol aobpouyecHocTi Oy JoTpuMani 3100yBavem mnig uac
HanucaHHs Ta onyOJiKyBaHHA HayKOBHMX mnpailb. OcoOUCTHH BHECOK 3n00yBaua 10




nyOaikauii, ony6uikoBaHux 3i cniBaBTOpamMu Ta 3apaxoBaHUMHM 3a TEMOIO JUcepTaiil
€ BArOMHMH.

Taku™M YHMHOM, HAYKOBI pe3ysibTaTh OnucaHi B JiMceprailiiHii poboTi nosHicTIO
BUCBITIICHI Y HAyKOBUX nyOaikauisx 3100yBava.

Hepoaikn Ta 3ayBaskenus 10 Auceprauiinoi poborm.

BukopHCTaHHs JIMLLIE WecTH MOAM(DIKYIOUHX areHTiB Moxke oOMeKyBaTH
MOMNIMBOCTI ONTHMIZALIT TexHojorii. BapTo po3risHyTH MOXKIMBICTH PO3IIMPEHHS
cnekTpy arenTis abo komOGiHaLiN A1s gocsirHerHs e Oibl ePeKTHBHOrO 3HUKEHHS
exuabhoeti a0 doyninry. He o6rpyntyiino kpurepii, uo Oy/au BHKOpUCTaHi s
oOpanust MmoaudikaTopis.

Xoua BCTAHOBJEHO (AKT | XapakTep 3MiH Yy BIACTMBOCTSIX [OJIaMiAHOIO
MONOTHA, MEXaHi3MH LMX 3MiH notpebyioTh OiIbII AETAIbHOrO pO3'SICHEHH.
[Tonasnblie A0CHIKEHHST MOJICKYISPHUX NpPOLECiB crpHsio 61 Giabur randokomy
3PO3YMIHHIO BIUIMBY MOAM(DIKYIOUMX areHTis, 110 Ha JaHWi MOMEHT HOCHTh
eMITIpUYHUI XapakTep.

PesyabTaTH AOCIKEHHS JEMOHCTPYIOTh UiTKy —B3a€MO3ANEKHICTH  MiK
POBOYMMH TTApaMETPAMH Ta XapaKTepHCTHKaMU MOAN(DIKOBAHMX €IEMEHTIB, ajle He B
MOBHIN Mipi PO3KPUTO MUTAHHS AKMM YMHOM 3MiHH (Pi3HKO-XIMIYHUX XapaKTepUCTHK
MOBEPXHI CYKyNHO (30i/blICHHS pPO3MIpy 1Op, MiABHLIECHHS rizpodinsHoCcTi Ta
HeraTMBHOrO 3apsiy) BIUIMBAIOTH HA MEXaHi3MH 3HIKEHHs (OyJiHTYy HpH pi3HUX
YMOBaxX BOJOOYMILEHHS.

Bpaalo, 1110 BUCJIOBICHI 3ayBaKeHHsl HE € BH3HAYAQJILHUMHM | HE 3MEHLIYIOTH
3arajibHy HayKOBY HOBHM3HY Ta MPAKTHYHY 3HAUUMICTh Pe3yJIbTaTiB Ta HE BIIMBAIOTH
Ha MO3UTUBHY OLIHKY AUcepTaliiHol poboTH.

BucnoBok npo auceprauiiiny pobory.

Bpaskaio, 1O AMcepraiiiina poborta 3100yBaua cTyneHs Aoktopa dinocodii
Tusonenka Aprema Biktoposuua Ha Temy «Ekonorizauis rpouecis 3B0pOTHOIO
0CMOCY» BHKOHaHa Ha BHCOKOMY HAyKOBOMY piBHi, He mnopyiiye MPUHLIMITIB
aKaleMiuHoi 106pPOUECHOCTI Ta € 3aKiHUCHHM HayKOBUM JOCII/DKEHHSM, CYKYITHICTh
TEOPETHUHNX Ta MPAKTHYHHX PE3yNbTaTiB AKOrO PO3B'A3y€ HAyKOBE 3aBJAHHS, 11O
Mac iCTOTHe 3HaYeHHs sl Ximiunoi ma Gioindiceneproi eanysi. Jluceprauiiina pobora
33 aKTYadbHICTIO, MPAKTHYHOIO HiHHICTIO Ta HAYKOBOIO HOBHM3HOIO [OBHICTIO
Bi/IIOBiza€ BUMOraM YMHHOTO 3aKOHOIABCTBA YKpaiHH, 11O mepeabaveni B m.6 — 9
«ITopsijiky TIpUCYDKEHHS CTyreHs JIOKTopa ¢inocodii Ta ckacyBaHHSI pilIEHHS
pa30B0i crelliagizoBatoi BYCHOT paan 3aKiaiy BULLOT OCBITH, HAYKOBOI YCTaHOBH
PO MPUCYJIKEHHsS CTYNEHs J0KTOpa (inocodii», s3arsepxeroro llocranoBoto
Ka6inery Minictpis Ykpainn sin 12 ciuns 2022 p. No 44,




3no0ysau  Tusonenxo Aprem Bikroposuu 3aciiyroBy€ Ha TpPHCYDKEHH:
cTynenst aokropa ¢inocodii B ranysi smans 16 Ximiuna Tta GioinkeHepis 3a
criewianbHicTIo 161 XiMiuni TexHOMOrIT Ta IHKeHepis.

Peuensenr:
saBiyBava kadeapu Giznunol Ximii
HauionansHOro TeXHi4YHOro
VHIBepcUTeTY YKpaiHu
“KHUIBCHKHH MOJITEXHIYHUH IHCTUTYT

imeni Irops Cikopcebkoro”
I.T.H., OOL. /
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