BIAI'YK
o(iIIITHOrO OMIOHEHTA Ha JUCepTaIliiiHy poOoTy
Sxumenko Ipunn KoctaHTuHiBHU
Ha TeMy «Y JOCKOHAJICHHs COPOLIHHUX MPOLIECIBOYHILIEHHS BOJIU BiJl CIIOIYK 3alli3a
Ta MaHTaHy B CHCTeMax JICEHTPaII30BaHOT0 BOIOMIOCTAYaHHS,
npeACTaBleHy Ha 3100yTTs CTyneHs JoKkTopa dhitocodii
B raiy3i 3HaHb 16 XiMiuHa Ta O101HKEHEpIs
3a cremianbHICTIO 161 XiMIYH1 TEXHOJIOTIT Ta 1HXKEHEPis

AKTYaJILHICTh TeMH JUCEPTALIHHOI po0OTH.

[IpobGnema 3a0pymgHEHHS JDKEpEN NMUTHOI BOAHM, B TEPIINY YEPTy PIUOK, SKI €
OCHOBHHMM JDKEPEJIOM MHUTHOI BOAM, B YKpaiHi HaOyja 3arajbHOHAIIOHAIHHOIO
Macitaly. buibi Hixk 60% BOJHUX PIYKOBUX 3aMaciB BBAXKAETHCS HEMPUAATHUM JJIs
nutTTa. TOX, THMYaCOBUM BHUPIIIEHHSAM L€l MPOOJIEMH JUIsl HACEJEHHS MOXe OyTH
BUKOPUCTAHHS CHUCTEM JICLIEHTPAII30BAaHOTO BOJOMOCTAYaHHS, y TOMY YHCII
BUKOPUCTAHHS MIJA3€MHUX BOJI 3 KOJIOAS31B, CBEPJJIOBUH, KalTaXiB TOIIIO.
BunoOyTok mMUTHHUX 1 TEXHIYHHUX MIJ3€MHHMX BOJ Ha TepuUTOpii YKpaiHU CKiaaae
mutie 6Ju3bKko 5% BiJ CyMU MPOTHO3HUX PECYPCIB MiJI3eMHUX BOJ 1 6sin3bko 10% — 3
PO3BIJIaHUX EKCIUTyaTaliiiHuX 3amaciB. | Ha pa3l BUKOPHUCTAHHS LIOIO PECYpPCy HE
30UTBIITYEThCS, aJKe Il JDKEpesla BOAM TaKOX 3a0pyIHIOIOTBCS 1 CTalOTh
HETIPUJIATHUMU JIJI1 €KCIUTyaTailii 4epe3 MOPYIICHHS yMOB >KUBJIEHHS, 3a0yI0BY
TEPUTOP1M, HAKONUYEHHS] TEXHOIC€HHUX BIJBANIB Ta 3BAJMIL, BUIOOYTOK KOPHUCHHUX
KomajauH 1 T.1. Bce e mpuBoauTh 10 3a0pyAHEHHS MIJ3€MHUX BOJ PI3HUMU
JOMIIIKAMU, Y TOMY YUCJIl 10HAaMHU 3ajli3a Ta MaHraHy, 110 MOTIpIIye SKICTh BOJH, a
1HKOJIM pOOUTH 11 B3araji HeOe3MeYHOO /IJIsi CTIOKHBAHHS.

ToMy  aKkTyaJbHICTH TE€MHM  JUCEPTALIMHOI  POOOTH,HANpPABICHOI  Ha
YIOCKOHAJIEHHS COPOIIMHIX METOIB OUHUIIIEHHS BOJM BiJl CIIOJYK 3ajli3a Ta MaHTaHy
B CHCTEMax JICTICHTPATI30BaHOTO BOJOTIOCTAYaHHSIHE BUKJIMKAE )KOTHUX CYMHIBIB.

Ouinka 00IPyHTOBAHOCTIi HAYKOBHX I0JIO2KE€Hb, BUCHOBKIB I peKoOMeH1alliii,
chopmynboBaHMX B AucepTauliiiHii po0OTi, [0CTOBIPHICTH pe3yJbTATIB
AOCTiIKEHb.

Pe3ynbTaTi q0CHIIKEHh BUKIQACHI B JIOT1UHIN MOCIIIOBHOCTI 1 JOCUTH TTOBHO.



HaykoBi mono)keHHsl, BACHOBKH Ta peKOMeHallii, copMyIbOoBaHI B JUCEpTallii €
OOTPYHTOBAaHMMH 1 BIJMOBIJAIOTh BUKOHAHUM TEOPETUYHHUM Ta MPAKTUYHUM
JOCTIKEHHSM Ta pO3paxyHKaM

JlocnmikeHHsT BUKOHAHI 3 BHUKOPHUCTAHHSIM CY4YaCHHUX METOJIB aHami3zy Ta
mporpamMHoro 3abe3nedeHHs. JlOCTOBIpHICTH pe3yJbTaTiB AUCEPTAMINHOI POOOTH
MIATBEPIKYETHCS  alpoOAITi€r0 OCHOBHUX IMOJI0KEHb POOOTH Ha HAYKOBO-TEXHIUHUX
KOH(EpEHINIAX Ta MyOIiKaisIMU Y BIIKPUTOMY JIPYKY.

l'onoBHUMEU HaykoBUMHM pe3yiabTaTamu aucepranii Axumenko LK. € Taxi:

- JOCHIKEHO IMPOoLeCHOYUrIeHHs BoAu Bimconeit 3amiza(ll) Ta manrany(Il) 3a
JIOTIOMOT'OI0 KaTaJITUYHOTO Mijb-IuHKOBOorociiapy tuny KDF Ta 3ampomnonoBano
MexaHi3M mnpornecy okucHeHHs 3amiza(ll) mo 3amiza(Ill) 3 momanbmiUM YTBOPEHHSIM
manopo3unHHoro 3amiza(lll) rigpokcuay udepes KaTaliTUYHUN TPOLIEC HA MOBEPXHI
KDF i3 rerepyBaHHAM pauKajliB 3 BACOKUMU OKHCHUMH BIIACTUBOCTSIMH;

- TOCHII>KEeHO piBHOBary copoOiii 10H1B 3am3a(ll) Ta manrany(Il) Ha kKokocoBOMY
akTuBoBaHoMy Byriut Mapku KAB Ta fioro moaudikarii anerinatom Hatpito (KAB-
AH). BcranoBiieHo, 110 copOiiisi BiIOyBa€eThCs 38 MEXaHI3MOM MOHOIIIAPOBO1 COPOIIii,
T0OTO copOmisi croyk 3am3a 1 manrany Ha KAB-An 1 KAB Biamoigae mogeni
Jlenrmriopa;

- BU3Ha4eHo 1110 copoeHT KAB Mae Menty criopigHeHicTs 1o ioHiB 3amiza(ll) Ta
manrany(Il) aixk KAB-Am;

- BHM3Hay€Hl TEPMOJMHAMIYHI MapaMeTpu MpoleciB copOuii (KOHCTaHTU
piBHOBaru Ta eHeprii ['1600ca) a1 BKa3aHUX BUIIE CUCTEM.

IIpakT4HAa 3HAYMMICTH AUCEPTALIiiHOI po0oTH.

[IpakTHyHa 3HAYMMICTD PE3YNbTATIB POOOTH MOJATAE B HACTYITHOMY:

- po3po0JieHNnT KOMOIHOBAaHUN COPOCHT HAa OCHOBI aKTMBOBAHOTO BYTULIS Ta
aNbriHATY HATPIIO, 10 MOYKE BUKOPHCTOBYBATHCS ISl OJTHOYACHOTO OYUIIEHHS BOJU
BiJl OpTraHIYHUX JOMIIIOK Ta 10HIB 3a1i3a Ta MaHTaHY;

- 3aMpONOHOBAHO KOHCTPYKIIIO KapTPUIKY 13 TPHUIIAPOBUM HAMIOBHEHHSIM
(micok, karamituunuii matepian KDF-85, cymimn KAB-An 1 KAB) ana ounmienss

BOAM, IO JO03BOJISIE TPOBOAUTH pEreHepallito COpOeHTIB Ta 3abe3nedyye Horo



0araropa3zoBe BUKOPUCTAHHS Y TEXHOJIOTIT OUMIIIEHHS BOAM.

EdexTuBHiCT  3ampONOHOBAHOTO  HANMOBHEHHS  COPOIIMHOI  KOJIOHKH
(kapTpuKy) MIATBEPIKEHO aKTOM JOCHIIHO-TPOMHUCIOBUX BunpoOyBanb Ha KII
«YepkacuBogokanam» (M. Yepkacu).

Ily0uikauii Ta anpodauisi pe3yabTaTiB poooTH.

3a pesynpraramu poOOTH 3700yBadeM omyOJikoBaHO 13 ApyKOBaHUX Mpallb,
SK1 BiJ0Opa)kKaroTh OCHOBHI HAyKOB1 pe3ysbTaTH: 1 CTAaTTS B HAyKOBO-TEXHIYHOMY
KypHaji, MO0 TPOIHAEKCOBAHWI MIDKHAPOJHOIO HAYKOMETPUYHOIO 0a3010 JaHUX
Scopus; 4 craTTi y BUIaHHAX YKpaiHu, sK1 HaJIeXaTh 10 ()axoBUX BUJIaHb KaTeropii
«by; 7 Te3 momoBifel Ha HAyKOBO-TEXHIUYHUX KOH(EpeHIisx; 1 mateHT YkpaiHu Ha
KOPHCHY MO/IEJNb.

OnyOnikoBaHi Marepiaad IMOBHICTIO B1IOOpaKalOTh 3MICT JUcepTalii Ta
BIJIMTOBIIalOTh BHUMOTaM TYHKTY 8 «llopsaky TpUCYIKEHHS CTYIEHS IOKTOpa
dimocodii Ta ckacyBaHHS PIIIEHHS Pa30BOI CHEIiali30BaHOT BYEHOI pajy 3aKjiamy
BUIIO1 OCBITH, HAYKOBO1 YCTAHOBU PO MPUCY/IKEHHS CTYINEHs JTOKTOopa diocodiin,
3aTBepkeHoro [TocranoBoro KMY Bin 12.01.2022 p. Ned4,

AHAaJI3 3MicTy IucepTaninHoi podoTH.

Huceprauiitna podorta Sxkumenko [.K. ckiagaeTscs 31 BCTyIy, IIECTH PO3ILIIB,
BHUCHOBKIB, MEPEIIKy MOCUJIaHb 1 YOTHUPHhOX JOJATKIB. 3arajibHUil o0cAr auceprarlii
ckiagae 135 crop.; mictuth 28 pucyHkiB 1 17 Tabnuip; 6i6miorpadiunuii CriMcok
MicTuTh 106 HaliMeHyBaHb Mpalb BITYU3HIHUX 1 3apyO1’KHUX aBTOPIB.

VY BcTymi 00IpyHTOBAaHO aKTyalbHICTh TEMU AUCEpTalli, chopmyiboBaHa MeTa
Ta OCHOBHI 3aj1a4l JOCII)KeHb, BUPIIICHHS SIKAX JI03BOJIUTH JOCSITTH METH, HaBE/ICHA
HayKOBa HOBM3HA Ta NMPaKTUYHA IIHHICTh OTPUMAHUX PE3YJIbTaTIB, iIH(GOpMAILis 11010
ampo0arrii pe3yabTaTiB HOCHIPKeHb. Y IIbOMY PO3/iIi TaKOX BIAMIYEHO OCOOUCTUIN
BHECOK 37100yBaua y MPOBEACHHI TEOPETUUHUX Ta €KCIIEPUMEHTATBHUX JTOCIIKCHb,
y3arajibHeHH1 pe3yJbTaTiB, POPMYIIIOBaHHI BUCHOBKIB TOIIIO.

VY mepuioMy po3Aisli HaBEACHO PE3yJbTaTH aHAJTITUYHOTO OTJISAY MATeHTHOI i
HAyKOBO-TEXHIYHOI JIITEpaTypu IIOJAO0 MUTAHbCYYaCHOTO CTAaHYy BOJHHX PECYpCiB

VYkpainu Ta HOpMYBaHHS JDKEpeN BojornocTadaHHs. HaBemeHo pe3ynbTaTu aHami3y



CUCTEMJICIIEHTPAJII30BAaHOTO  BOJOMOCTAYaHHS, JKepesa 3a0pyJlHEHHS BOIU Ta
METOMIBIT ouuieHHsA. JleTanbHO PO3IJISHYTO COPOIiHI METOAM OYHUILIEHHS 13
aKIICHTOM Ha METOJ/IaX OYMIIEHHS BOIM BiJ] CTIOJYK MaHTaHy Ta 3aji3a.

Hanpukinmi po3ainy chopMysbOBaHO BHCHOBKH 110 PO3JUTY Ta3aBlIaHHS
JOCTIIKEHb.

VY npyromy pos3niii gucepTarliitHoi poOoTH IpHUBEACH] OMHMC 00’ €KTY Ta METOIIB
JOCITIDKeHb, XapaKTePUCTUKH BUKOPHUCTAHMX MaTepialdiB Ta pPEaKTHUBIB, METOJIB
BUTOTOBJICHHSI €KCIIEPUMEHTALHUX 3pa3kiB. HampukiHiii po3aily HaBeIeHO
BHUCHOBKH.

Y TpeThOoMy pO3AUT HaBEJAEHO pe3yJbTaTH JOCHIHKEHHS ajcopOIiiHOT
akTUBHOCTiakTHBOBaHOTO Byrimisi (KAB), meomity, mIyHriTy, KBapIily, KPEMHIIO 32
MOTJIMHAHHSM METHJICHOBOTO OJaKUTHOTO JUIsi BHU3HAYEHHS OUIbII €(PEKTUBHOIO
MoTJIMHAYa I 3MEHIICHHS 3a0apBIEHOCTI BOAM. TaKkoX HABEACHO PE3YIbTATH
JOCIIIKEHHST KIHETUKU Tporiecy BuiydeHHs 1oHiB 3amiza(ll) Ta manrany(11)3 Boau 3a
JIOTIOMOTOI0 TPaHyJl MiJib-IIMHKOBOTO cruiaBy pisHux mapok (KDF), KAB Ta iHmux
BKa3aHMX BuUIIE MarepiaiiB. J(oAaTKOBO BH3HAYEHO MOKIIMBICTh 3a0pyIHEHHS
OUMIIYBAaHOT BOJM 10HAMHU METATIB, 110 MOXYTh MICTUTHUCS Yy JOCIHIKYBAaHOMY
MepesikKy pPedYOBUH. 3ampoOIOHOBAHMM paJuKaIbHUNA MEXaHI3M OKHCHO-BIJTHOBHUX
peakuiii, mo BigOyBatoTbca Ha mnoBepxHl KDF mnpu ouwMieHHi Boau Big 10HIB
samiza(ll) ta manrany(Il). BcranoBneni ymMoBH 3acTOCyBaHHS MiJHO-IIMHKOBOTO
criaBy: KDF-55 — 10 r/I[M3,KDF-85 -2 r/z[M3, Jiarna3oH poOoYMX KOHIEHTpaLli asis
e(eKTUBHOTO BUJAJEHHS 10HIB 3aimi3a — 10 20 mr/ov>,a ioHiB MaHrany go 1 Mr/am,
3po0JieHI BUCHOBKHU MPO JOIUIBHICTh MOJATBIINX JOCTIIHKEHb MPOIECY OYUIIEHHS
BOJIM BiJl 10HIB 3aj1i3a Ta MaHraHy 3a JOTIOMOTO0 MiJAHO-IIMHKOBOro cmiapy KDF Ta
copoenty KAB.

B uyerBepTOMy poO3nUII HABEACHO pE3yJNbTaTH MOCHIKEHHS ajacopOIiitHOT
3MATHOCTI ~ OTPUMaHUX  JUCEPTaHTKOK  copOrmiiiaux  wmarepianiB  (KAB,
MoAM(IKOBAHUM TiIPOKCUAOM aFOMIHIIO, X1TO3aHOM ab0 anabriHATOM HATPI) 3a
METUJIICHOBUM OJaKUTHUM. BcTaHOBIEHO, 10 HAWOUIBIIMKA CTYMiHb 3HEOAPBICHHS

MOJICJIBHUX BOJI criocTepiraeThes mpu Bukopuctanni KAB ta KAB+anberinat Harpito



(KAB-AH). Takox, HaBeI€HO pe3yJbTaTH IOCIIKCHHS KIHETUKH copOIlli 10HIB
sam3a(ll) 1 manrany(Il) Ta BcTaHOBIEHO, IO HAWOUIBIIMNA CTYMIHb BUJIYyUYCHHS 3a
HaliMEHIINUN Yac copOIii nocsraeTscs y pasi 3actocyBaHHsi KAB-An. Takox BHCOKI
azcopOuiiHi nokazHukn Mae KAB. Hanmami BU3HaueHO BILIMB MapaMeTpiB MPOIECy
aacopOmii (cmiBBigHOMICHHST Maca copOeHTy/maca ioHiB 3amiza(ll) 1 manranmy(Il);
koHreHntparitis ioniB 3amza(ll) 1 manrany(Il) y Boai) Ha BrtydeHHs cronyk 3amiza(ll)
1 manrany(II).

Busznaueno, mo i3otepmu copOmii ioni3amiza(ll) 1 manrany(Il) ma KAB Ta
KAB-An Bignmosigatote Mojeni Jlenrmiopa Ta oOpaxoBaH1 BIAMOBIAHI PIBHSHHS
Jlenrmiopa. Bu3sHaueHi TepMOaMHAMIYHI MMapaMeTpu MpoleciB copOIlii (KOHCTaHTU
piBHOBaru ta eHeprii ['100ca) s BkazaHux Buille cucteMm. Ha migctaBi 0OpoOaeHHs
130TepM copbiii 3a momemwto PpeitHanmixa 3poOJeHUN BHCHOBOK MPO MEHIITY
cnopigaeHictb copoeHty KAB no ioniB 3amiza(ll) ta manramy(Il) mixk KAB-A=H.
3po0JieHI BUCHOBKH IIOJ0 pekoMeHpaalii komOiHoBaHOTO copObeHTy KAB-AH, mis
BUKOPUCTAaHHS B JUHAMIYHUX YMOBax COpPOIITHOrO MpoIecy BHIAJIEHHS 10HIB
3am3za(ll) 1 manrany(Il) 3 BoqHUX pO34YUHIB.

VY m’sTomMy po3aiiai HaBEAEHO PE3yJbTAaTHU JOCHIKEHHS OYHIINCHHS BOAM 3a
JIOTIOMOTOI0  3aIPOMOHOBAHOTO aBTOPOMQIIBTPYIOUOTO 3aBAHTAXXEHHS, 1110 MICTHB
KAB-AH, KAB 1 KDF, y nunamiuaux ymoBax.3a pe3yJibTaTaMH BHUMIPIOBAHHS
3HeOapBICHHS BOAW (OYMINCHHS BIJ METHJICHOBOTO OJIAKUTHOTO) BCTAHOBIICHO
HEOOX1HICTh piBHOMIpHOTrO po3nojauieHHs KAB-AH B 00’emi KAB 3aana ycyHeHHs
snunianas rpanynl KAB-Ax. 3a pesynpratamu BupmaneHHs ioHiB 3amiza(ll) 1
manraHy(Il) 3 BogHux po34nHIB BCTAHOBJICHO 3MEHIIICHHS CTYIICHIO BUJIAJICHHS 10HIB
manrany(Il) y mnpucytHocti 1oHiB 3ami3a(ll) Ta HeoOXigHICTH [OOJAaBaHHS M0
(GITBTPYIOUOTO 3aBAHTAKEHHS IIapy KBapIOBOTO IMICKY IS 3aTPUMKH OCaiB
TAPOKCHIIB METAJIIB, 10 YTBOPIOIOTHCS y npucyTHocTi KDF.

Ha miacraBi ojep>kaHUXpe3ysbTaTiB JOCHTIKEHb 3allPOTIOHOBAHO TPHUIIIAPOBY
KOHCTPYKITi10 (DPUTBTPYBAIBHOTO KapTPHUKY JUTsl OUMINCHHS BoaM Bifl ioHIB 3auiza(ll)
1 manrany(Il), mo cknagaerbes 13 mapiBrpanyi Miap-iuHkoBoro criapy KDF-85 ta

KBapLOBOIo MICKY, BiokpemieHux Bix mapy cymimi KAB-An 1 KAB. Ha rpanynax



KDF-85 BinOyBaeThcs KaTaliTUUHE OKHCHEHHs 10HIB 3amiza(ll) 3 yTBopeHHSIM
rigpokcuny 3am3za(lll), sxuii 3aTpuMyrOThCS IIAPOM IMICKY, 1HII 3a0pyIHUKH
norauHaroThes cymimmno KAB-An 1 KAB. Taka KOHCTpyKIIisi 103BOJISIE TPOBOTUTH
3aMiHy COpOIIHOTO (QUIBTPYIOUOro 3aBaHTAXKEHHS IO Mipi MOro 3a0pyaHEHHS, Ta
HaJa€ MOJIMBICTh MPOBOJUTH HOTO pereHepariio. Jlo Toro x, HasBHICTb APYroro
mapy JJO3BOJIIE 3armoOIrTH BTOPUHHOMY 3a0pynHeHHIO Bomu ioHamu wmimi(Il) ta
[MHKY, II0 YTBOPIOIOTHCS IiJ 4Yac OYMILNEHHA BOJAM Ha mepriomy Imapi. Jlus
po3po0eHOi KOHCTPYKINT (PUIBTPYyBANBHOTO KapTPUKY BCTAHOBJICHO palllOHATBHE
criBBigHOmeHHs Macu MmatepianiB KDF-85:kBaproBuii micok:KAB:KAB-AH, ske
nopiBHioe 20:30:80:8, 110 103BOJSE OUMINATHA BOJHI po3unHU Bij 10HIB 3amiza(ll) 1
Manrany(Il) mo HopmaTuBIB [Jii MUTHOI BOAM 3 KOJOAS3IB Ta KaNTaxiB JKepes
srigao JICanlliH 2.2.4-171-10.

VY moctomMy po3aiiai HaBEAEHO MPUHIIMIIOBY TEXHOJIOTIUHY CXEMY OYHILIECHHS
OiA3€MHUX BOJ y CHCTEMax [JELEHTPalIi30BaHOro BojJonocTadaHHsa. (Cxema
nependayae IBOCTaJiiHE OYMIIECHHS BOAM: | CTajisl KaTaliTUYHE OKUCHEHHS 10HIB
MetanmiB Ha KDF-85 Ta BimokpemieHHs OcajiB TIAPOKCUIIB METaliB; 2 CTaaisd
copOIris JOMIIIOK, IO 3aJMIIWINCG, Ha mmapi cymimn rpanyn KAB ta KAB-An.
HaBeneHno y3aranbHeHUI TEXHIKO-€KOHOMIYHHMIA PO3paXyHOK JOOYMILEHHS BOJU Bij
10HIB 3aji3a 1 MaHTaHy 3 BUKOPHUCTAHHSM PO3POOJICHOI MPUHLMIIOBOI CXEMHUTa Ha
Mi7ICTaBl 3aMPONOHOBAHUXBUTPATHUX KOE(IIIEHTIB OCHOBHUX MaTEpPialiB.

BucHoBku aucepranii MICTSITh TOJIOBHI PE3yJlbTaTH, OTPUMAHI i Yac
BUKOHAHHS KOMILJIEKCY JOCIIKEHb, € OOTPYHTOBAaHUMHU 1 BIJMOBIAAIOTh BUKOHAHUM
JOCTIIKEHHSIM.

Axkanemiuna ao0pouecHictb. IlopymieHb akajgeMiuyHOi JOOPOYECHOCTI B
aucepTalii Ta HAyKOBHUX IMyOJiKalifxX, 10 MICTATh HAYKOB1 pe3yibTaTH IUCEPTaLii,
He BUsBJIEHO. OCHOBHI HAyKOBI pPe3yJIbTaTH, 110 BHUHECEHI aBTOPOM Ha 3axuCT,
OTpUMaH1 CaMOCTIIHO 1 MICTSATHCS B OIyOJIIKOBaHUX poOOTaXx.

3ayBaxkeHHs Ta JUCKYCIiiHI M0J10KeHHS.

1.C.56 — nomuiiku B peakuisix (1) Ta (2) — mae 6ytu Al(OH)s.

2. C.58 1 gam — HEKOPEKTHE BUKOPUCTAHHS TEPMIHY«ONTHUMAIBHHUI, ake B



poOOTI HE HaBEIEHI METOJW Ta PEe3ybTAaTH ONTHUMI3AIil - (QYHKIII, 1[0 OMUCYIOTh
3QIEKHOCTI Ta EKCTPeMyMHM I[HMX (QYHKIIA, IO BIANOBIAAIOTH ONTUMAJIbHUM
napameTpam.

3. Ctop. 67 — Tabnug 3.2 HEKOPEKTHE BUKOPHUCTAHHS TEPMIHY «BaKKI METaJIN
- QJIIOMIHIM HE BITHOCHUTHCS 10 BAXKKUX METaIB.

4. Crop. 68 — MexaHi3M B3aeMojiie peareHTiB B cuctemi KDF—mozaensHa Bona
noTpedye OLIBII ACTATBHOTO MOSCHEHHS: 1) He 3po3yMisio, 3BiIkH B cuctemi KDF—
MOJICIbHA BOJa OepeTbcs BOBAJICGHTHA MiJgb, SKa TOTIM BiJTHOBIIOETHCS
JBOBAJICHTHUM 3aiizoM? 2) Peakiis BiTHOBJIEHHS MaHraHy(2+) MeTaJleBUM LIMHKOM
BiI0yBaTHCs HE Oyze, BIAMOBITHO J0 PO3MIIIECHHS I[IUX METAIIB B €IEKTPOXIMIYHOMY
Py HAIpyr METalliB, 1€ TAKOX IMITBEP/KYETHCA 1 TUM, 110 MapraHelb € HaliMEHII
€JICKTPOHETATUBHUM METAJIOM B CUCTEMI, 110 JOCIIHKYETHCS.

5. C.77 — mo MaeTbcad Ha yBa3l MiJ NOHATTAM €()EKTUBHUN Yac MPOBEICHHS
copOiii? SIkmio e vac, 1m0 BIAMOBIAA€ MaKCUMaJIbHOMY BHUJIYYEHHIO JIOMIIIOK 3
BOJIM, TO HE 3pO3yMij0, yoMy OyB 3poOJieHHI BUCHOBOK Ha mijfcTaBi puc.4.1 ta 4.2,
110 epeKTUBHUI Yac MPOBECHHS COPOIIi 11 BCiX COPOEHTIB ckianae 60 XB., axe,
Harnpukian, 1 copoenty KAB el yac ckinagae 40 xB., a Il TPhOX COpPOECHTIB
MO>KHa MPOTHO3YBAaTH MIABUIIEHHS CTYNEHIO BUTYYE€HHS MPHY 30UTbIIEHH] TPUBAJIOCTI
copOrii?

6. C. 86 — Oynmo O AOUUIPHO HABECTH HE TUIBKH PIBHSHHS JleHrmiopa, a
BIJIMOBIJIHI XapaKTEPUCTUKU (TPaHUYHY COPOLIMHY €MHICTb, KOHCTAHTY DPIBHSHHSI
Jlenrmropa), 1m0 6 Jajo MOXKJIMBICTh MOPIBHITH AOCIIIHI Ta pO3paXyHKOBI 3HAUCHHS
COpOIIIHOT €MHOCTI Ta 3pOOWTH OUTBII IPYHTOBHUM BHUCHOBOK IIOJO aJ€KBAaTHOCTI
BUOpaHOi MOJIE1 AJIsl ONKCY MPOoIecy copOIii.

7. C. 100 — HeMoXxHa OJHO3HAYHO CTBEPKYBAaTU MPO BIUIMB KOHIICHTpAITii
1oH1B 3amiza(ll) Ha crynenp ouunnieHHs Boau Bij 10H1B maHTany(Il) 3a nanumu puc.5.7
Ta 5.8, a/pke OTpUMaHi JaHl TOCUTh CYyNEPEUuBI, HAMPUKIAJ, MPU KOHIICHTpAIli
ioHiB 3a1i3a BHIE 3 MI/IM CTYIiHh BUJTyYCHHSI 10HIB MaHTaHy 3MIHIO€TbCS Bill 22%
npu 00’ eMi po3urHy 60 )1M3 1m0 42% - s 75 ;1M3.

8. € "Henomiku ohOpMIICHHS TUCEPTAIIAHOT POOOTH: 3yCTPiUalOThCS APYKAPCHKI,



IMYHKTyalilHi Ta CTUIICTUYHI TOMMIIKH.
3po6ieHi 3ayBa)Ke€HHs1, BKa3aHl HEJIOJIKU He 3HI)KYIOTh HayKOBOI Ta MPaKTUYHOI
IIHHOCTI BHKOHAHUX JOCJTi/DKeHb, HE CIIPOCTOBYIOTh OCHOBHHX BHCHOBKIB
JTUCepTaliifHOl poOOTH 1 HE BIUIMBAIOTH Ha 11 3arajibHy NO3UTUBHY OILIHKY.
BucHoBok: mucepraniiina po6ora 3700yBauya cTyneHsi AokTopa ¢inocodii
Sikumenko Ipunnm KoCTAHTHHIBHH Ha TeMy «YAOCKOHAJIEHHsI copOuiiHuX
npoueciB OYHMINEHHS BOAH BiA CHOJYK 3aji3a Ta MaHIAaHYy B CHCTeMax
JAeUEeHTPANi30BAaHOr0 BOJONMOCTAYAHHS» € 3aBEpPLICHOI0  HAyKO-JOCIiJHOIO
poboToI0, sika pO3B'SI3y€ BaXJIMBY HAyKOBO-TIIPAKTHYHY 3aqady - po3poOJIeHHS
eeKTUBHUX COpOEHTIB JUIsl OYMIIEHHS BOAY BiJl 10HIB 3aJli3a Ta MaHraHy y CUCTeMax
neuenipani3osanoro BOJIOTIOCTaYaHHs 1 32 CBOIM 3MiCTOM BiJIIOBiJja€ CIeLiaJbHOCTI
161 - XimiuHi TEXHOJIOTI] Ta IHXeHepis.
ucepTaniitia po6oTa «Y 10CKOHaJIeHHs COPOLIHHUX MPOIECiB OYUIIEHHS BOIH
BiJI CIIOJIYK 3aJli3a Ta MaHI'aHy B CHUCTeMax JELEHTPaIi30BaHOr0 BOJOIIOCTAYaHHD) 3a
aKTYaJbHICTIO, CTyIIeHeM OOIPYHTOBAHOCTI HAyKOBHMX IIOJIOXK€Hb Ta BHCHOBKIB,
MIOBHOTOIO X BUKJIAJEHHS B OMyOJIIKOBaHUX IpaIsiX MOBHICTIO BiJIIOBiJla€ BUMOIraM
1. 6-9 «I[lopsaKy MpHUCYIKEHHS CTyNeHs JoKTopa (isocodii Ta ckacyBaHHS pilIEHHS
pa30BoOi Crewniani3oBaHOl BYEHOI pajay 3akiaxy BHINOI OCBITH, HAyKOBOI YCTaHOBHU
Ipo TPUCY/DKEHHS CTyNeHs JOKTopa ¢irocodii», 3aTBEpKEHOIN0 IOCTaHOBOIO
KaGinery MinictpiB Ykpainu Bix 12.01.2022 p. Ne 44, a ii aBrop Sxumenko Ipuna
KocTSHTHHIBHA 3aCIlyrOBy€ IPUCYIDKEHHS CTyINeHs JoKTopa ¢irocodil 3i

cnenianbHoCTi 161 — XiMi4HI TEXHOJIOTIT Ta iHXeHepis.

Odinilinuii onoHeHT:

[Tpodecop kadenpu TexHOIOTIT
HEOpraHiYHHX PEeYOBUH Ta €KOJIOTI],
VKpalHChKH# Iep)KaBHUHN YHIBEpCUTET

HAYKH i TEXHOJIOT1H,
KaHIHUOAT TEXHIYHUX HayK, Ipodecop — Poman CMOTPAECB
h 2 ’ Hp ,
Q 0




