
opiui~HOro onOHeHTa, I.T.H, Ipo. TpuueHKa OnekcaHIpa MuKOJa~OBHYa 

Ha AHceprai}Hy poo¡Ty IlikyIH IBaHa IBaHOBHYa 

BIITYK 

«KoMInO3UTH Ha OCHOB0 HTOpnon0MepiB Ta A0OKCHIY KpeMH0IO IJIA By3I0B TePTA 

TeXHONOrisHOrO O6naNHaHHA», AKa npencraBIEHa Ha 3IobYTTA HaykoBoro CTYIIEHA 
NOKTOPa inocoqiï B raly3i 3HaH5 16 XimiYHa Ta õioiuKEHepia 3a cnejanbH0CTHO 

161 XiMiH0 TeXHOJIorii Ta iHKeHepia 

AKTya.lbHieTB TeMH poQoTH. PeneH3OBAHa IMcepraiHHa pobora nprCBAYeHa 
aKTyaJIbHOMY HaykOBO-TeXH0YHOMY 3aBIAHHKO CTBOpeHHIO HOBHX IOI0MePHHX 

KOMIO3HL0HHX Marepianis Ia HKOPHCTaHHA y Ey3nax Tepta TeXHOTOFiYHOrO 
o6naJHaHHA. ABTOpOM 3ni~CHeHO KOMIUIeKCHe nOcI0IKEHHA IpOuecis !opMyBaHHA, 

i3uKO-MexaHiYHHX, TeIIO03HYHHX Ta TpuõonoriyHHX BIacTHBO CTeH KOMIO3HT0B 

Ha ocHOB0 TOpnor0MepiB Ta CHIiKareIIO. BpaxOBYIOYH cyuacHi BMOrH 10 

niNBHIeHHA eHeproeceKTHBHOCTi oÕ1aFHaHHA Ta pecypco3QepexeHHA, po00Ta 

BHKJHKae 3HaYHHÄ Hay KOBH� Ta ipaKTHYHM� 0HTepec. 
AKTyabH0CTH poóoTH 3yMOBJIeHa Heo6xiNH0CTIO 3HHKeHHA eHepreTHYHHX 

BHTDaT, IOB'A3aHHX 13 IION0J1aHHAM CHJI TepTA B eiEMeHTaX TeXHOJJOr0yHOrO 

o6naIHaHHA. Ha CboroIH0 J0 23% yciei eHepriÏ B IIpoMHCJIOB0CTÈ BUTpayaeTbCA caMe 

Ha nonoJTaHHA TepTA, Io 3yMOBJIIOE TOCTpy noTpeby B eeKTHBHHX TPHÐOTeXH0YHHX 

Marepiaiax HOBOrO IIOKOJIIHHA. 3aitponOHOBaH1 B pobOTI IIOJI0MePHi KOMIIO3HTH Ha 

oCHOB0 oTopnoI0MepiB i cunikareio MaroTH IOTeHIjai 3HaYHO MOKpaIIITH 

eHeprii, iJBHLYKOYH XapakTepicTHKH BY3JI1B TepTA, 3MeHIIYYO4H cIOKHBAHHA 

IOBrOB0YHiCTH Ta HaxiHHicT5 061aIHaHHA. Pospo6neHa MeTONHKa in situ- cyMimeHHA 

BHXiJHHX KOMIIOHeHT0B nOI0MePHHX KOMMO3HI0Ä He JIAIe cnpouye BHpoÐHHYH� 

IIpouec, a m uiIBAIIIy¬ ONHOPiHICTE CTpykTypu KOMIIO3HTY, IIO IO3HTHBHO BIIJIHBae 

Ha aoro eKcIIyaraiHH0 XapaKTePHCTHKH, TaKHM YHHOM, TeMa HceprauiMHoÈ 

poboTH ¬ CBO¬yaCHOIO, BaKJIHBOO Ta BInOBINa cyuacHHM BHKJIHKaM y raiy31 

MaTepiaIO3HABCTBa � MauIHHOPYIYBaHHA. 

CryriHb orpyHTOBAHOCTi 

pekoMeHJaniH. 

HaykoBHX IIOJIOKeHb, BHCHOBK0B 



HaykoBa HOBH3Ha Ta HayKOB0 IIOJIOKeHHA, BHKJIaNEHÈ y MHCeprayi~H0~ poboti, e 

IIOBHOMy o6ca3i riFTBepnKeH0 

eKcnepHMeHTaJIbHHMH 1 TeopeTHYHMMH I0CJIIIKEHHAMH. LOKa3OM I0CTOB0pHOCT0 
HaykoBHX IIONOKEHE i BHCHOBK0B ¬ y3ronkeHHA pe3yJIbTaT0B I0cJI0IDKEHL 
3araibHOBINOMHMH HaykoBUMH IOJIOKEHHAMH Ta MÍDK CobOro, a TakoK II03HTHBH0 

pezybTaTH ipOMHCJIOBHX BHIIpoóyBaHb OJepkaHHX KOMIIO3HTIB Y By3JIaX TepTA 

TeXHOIoriYHOTO o6nanHaHHA, 3OKpeMa, AK yiTbHeHHA IJIYHKepa rinpaBJI0YHOro 

Hacoca TeXHOJIOT0YHoi JI0HI0 3 BHpoðHHITBY MeTaJieBHX 3aroTOBOK Ha TOB 

A0CTaTHLO apryMeHTOBaHHMH 1 

"HIIPOIIPEC. OÑrpyHTOBaH0cT5 Ta BiporiFH0CTH HaykoBAX pe3yIbTaTiB 
3abe3neyyeTbC 3acTOcyBaHHAM CTaHIapTHHX MeTOIHK 10cIiIKeHb (iHKo 

MexaH04HHX, TPHÑo10riYHHX, TeIJIo#i3uYHHX BJIaCTHBOCTeH) Ta cyuacHHX þi3MKO 
x0M0YHHX METOI0B aHanisy: TepMOrpaBiMeTpuYHM�, peHTreHOCTPykTypHMi. 

HaykoBa HOBH3Ha OTpHMaHHX pe3yTbTaT0B IHcepTauiÄHo0 poõoTH. 

BaroMHM HaykOBHM pe3yJIbTaTOM poooTH ¬ po3BHTOK TeopeTHYHHX yABJICHb Ipo 

oCHOBH0 pisuKo-X0M0YH0 3akOHOM0pHOcT0 NpoueciB OieraHA KOMIIO34T0B Ha oCHOB0 

þTopnoniMepis (KononiMep Terpa�ropeTHJIEHY 3 eTHIEHOM, IIoihiniIIeH¢ToPHi) is 
cyMiLLeHHAM CTaniH HanoBHeHHA Ta onepraHA Api6HOIHCIepCHOro CHJI0KareJIko 

MeTONOM niaKACHEHHA BOIAHOro pos4nHy MeTaCHJI0Kary Harpiro. 
PospooIeHO METoNHKy in situ cymiIEHHA BUXiJHHX KOMITIOHEHT0B IIOJI0MepHHX 

KOMIIO3HuiH Ha oCHOB0 TopnoI0MepiB JIA OTPHMaHHA NOJI0MePHHX KOMIIO3HT0B 3 

OIHopinHHM pO3nojineHHA HanOBHIOBAYa-cHI0KareIO B O6°eMi. 

Bu3HayeHO OITHMaJIBHI TeXHOJIOr1YHI IlapaMeTpH (THCK Ta Hac BHTPHMKH IIII 

THCKOM Hin yac QpHKeTYBaHHA, TeMMeparypa Ta THCK mpecyBaHHa) Ha nigrorOBYOMY 
Ta oCHOBHOMy erani nepepoQku !ropnoiMepis KOMIpeciHunM npecysaHHAM y 
hopMax i3 rnizirpiBoM. 

BuB4eHO BILJIHB CKJaIy pospo6ieHHX n00MepHHX KOMIIO3HT0B, MeToniB Ta 

TeXHOJIOriYHMX napamerpiB nepepookH Ha i3HKO-MexaH0YH0, TeIOhisuTHi Ta 
TpuÐOTexH0YH0 B1acTHBO CT0 BHpo0iB Ha ix oCHOB0 3 MOKIHB0icTIO IIporH03OBAHOro 

pery1roBAHHA. 

IIpakTaYHe 3HaTeHHA ANceprauiHHoÈ poóoTH IO1Arae y pospo6neHH0 
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eheKTHBHOTO MeTOIY onetaHHA KOMIIO3HT0B Ha oCHOB0 þroprnoimepiB 

(no.niTeTparopeTHIeHY, KOIOJI0Mepy TeTpa¢TopeTHneHY 3 eTHJIeHOM, 

TnoniB0H0IiFeHOTOPHAy), HanOBHeHHX CHI0Kare.ieM, AKHG nO1Arac y cymineHH0 
CTanim HanoBHeHHA Ta cHHTe3y HanoBHKOBAYa in situ, a TaKOK TeXHOJIOrid 

OnepkaHHA BHpo0iB Ha oCHOB0 pospooneHHX KOMIO3HT0B KOMIIPeci~HHM 

npecysaHHSM. OnepKaHi Marepiaru xapaKTeprsyIOTbeA niBAUeHHMH QisAKO 
MexaH04HHMH, Tennoi3uYHHMU Ta TpHÑoIOriYHHMH xapakTepHCTHKAMH. 

BeTaHOBINEHO, IIO nETani 3 p03pooneHX KOMIIO34T0B Ha oCHOB0 HaiOBHCHHX 

CHI0KareneM in situ oTopnoiMepis nin yac eKcnTyaraniï y KOHCTpYKL0}HHX BY31aX 
Mau1HH i MexaHisMiB 36epiraOTB M0IH0cTH niI XieKO HaBAHTaxeHb A0 70 MIla 3a 
TeMInepaTyp 10 400 °C. 

OrpuMaHi pesyasratH 6ynH BHKOPHcTari 114 pospo6neHHA Ta BIIpOBaKeHHA 
yuinBHeHb 3 pospo6neHEX NON0MepHMX KOMnO3Hui`HUX MarepianiB y By3ni TepTA 
Ta repMeTH3ai (MaHKETHÍ yuiBHeHHA ITOKY) riupaB1i4HOrO Hacoca MOIeni 

IT3739A3 Ha TOB IHIIPOIIPEC. 

IloBHOTa BHKJANy pesynbTaTiB B Ony6xikOBaHHX npauax. OcHOBH0 
I010KeHHA IHcepraiii y 10cTaTHbO IIOBHOMy oôca3i BHKJIaneHi y 12 HayKOBHX 

npaux, 3 HHX � 4 CTarri y haxoBHX BHJAHHAX YKpaiHH, 3 AKHX 3 crarT0 y BHIAHHIX, 
AKi 0HJeKCyioTLCA MiKHapoIHOIO HEA Scopus, 8 Te3 AonoBizeH Ha HaykoBux 
MiKHapoIHHX KOH)epeHuiax. 

BincyTHicTH (HaABH0cTL) nopyueHHA akanemiTHoï A0opoyecHOcTi. 

MeTaTbHO 03Ha~OMHBIIHC5 13 TeKCTOM IHceprai�HOÈ poõoTH Ta 

HaykoBHX IyQ10Kaui�, MOKHa 3pobuTH BHCHOBOK IIpo yH0KaJIbHicT5 BHKOHaHHX 

nOcIiNKEHE, AK0 He M0CTATH IJIariaTy. 

OCHOBHHX 

BinOBiFHO 10 aKTY nepeBipKH Ha nJIariar AHcepraris Mae opuriHaTbH0CTE 93%, 

LÊo CBiIYHTE IP0 BHCOKH� p0BeHb caMOCTI}HOCT0 Ipu ipoBeNEHH0 A0cIiIKeHE Ta 

HanHcaHHÈ poÑ0TH. Ha ocHOB0 aHaIi3y AHceprai�HOi poõoTH MOKHa CTBepIKyBaTH 

Iipo A0TpHMaHHA IHcepTaHTOM BAMOr akaxeM0YHOi 100po4ecHOCT0, OCKiJIbKH 0nei. 

pesyIbTaTH 1 TeKCTH IHIIHX aBTOPIB CyipoBoIKYIOTHCA INOCHJIaHHAMH Ha B0IIIOB0IH0 

IKepeNa, uo B0JnOBiFae nOIOKEHHAM CTaTTI 42 3akOHy YKpaïHH «IIp0 oCB0TY». 



OuinKa 3MicTy IHCeprauiï. HaykoBo-KBaihikani~Ha poQora IliKynn 0BaHa 
IBaHOBHya HanHcaHa ykpaïHCBKOO MOBOHO, BHpi3HAETBCA IOriYHOKO CTpyKTypHOO 

opraHi3auiero Ta uinicHHM HaykoBIM BHKJJaNOM. AHceprania CKIlanaeTbCA 3i BCTYIy, 

r'aTH posnixiB, BHCHOBK0B, CIHCKy niTeparypu i OnaTK0B. 3aratbHMH o6cAr 
AHcepTauiHHoi poõoTH CTaHOBATE 144 cTopiHKA, 10 AKHX BXOIATE 59 pucyHK0B, 6 
TaoHUb, 141 nocHJaHHA Ha poóOTH B0TYH3HAHHX Ta 3apyQikHHX aBTOpiB, a Takox 2 

I0naTKH. AHOTa;ia npencTaBIeHa yKpainCBKOO Ta aHrII�CLKOO MOBaMH 1 

BiJoopaxae ocHOBHi noIOKEHHA IMCeprami~Hoi poboTH. CTpyK+ypa AHCePTali 
BiJNOB0Jac craHNapTHHM BHMOraM 10 HayKOBO-KBanipikani~nnxX Ipab. 

y BeTyni oÑrpyuTOBaHO BaKIAB0CTH Ta aKryabH0CTB TeMH A0CH0KeHHA 
AHCeprauiÄHOÏ po6orH, ChopMyISOBAHO METy Ta saFavi nocixeHb, BAKNaNeHO 
HaykoBy HOBH3Hy, ipakTHYHe 3HayeHHA OnepkaHuX pegyIbraT0B, IIOnaHo BinOMOCT0 

Ipo cTpyKTypy Ta obcar Hceprai, nyQnikauii Ta anpobaiï pesyIbTaT0B, OIIHCaHO 

ocooHCTHö BHeCOK 3100yBaua. 
y nepIOMY p031ini IpOBeNEHO rpyHTOBHH� aHaii3 cyyacHoi HaykoBoi 

JriTeparypH, npacBAYeHOÏ aKTyaTbHOMy cTaHy HaykOBMX A0CIT0NKeHb B HaipAMKy 
CTBOPeHHA MaTepian0B TPHÐoTeXH0YHOro ipH3HayeHHA By3JT0B TepTA 

TeXHOJIOTIYHOrO KOMIIOHeHT0B o6J1aFHaHHA. OQrpyHTOBaHO BHÑip BHXiFHHX 

(GropnoriMepis Ta cHJI0Kareno) JIA CTBOPeHHA MaTepianis i3 BHCOKHM piBHeM 

TpuõoNOriyHHX BIlacTHBOCTem Ta MeTOI0B IHepepoóku ix y BHpoou. 

Ipyruü p03ZiI IpACBIYCHO OHcy BuxiJHHX KOMHOHeHT0B, BAKOPHCTaHHX AJIA 
CTBOpeHHA IIOI0MepHHX KOMIIO3HTIB. TlpexCTaBJIeHO MeTOIMKH 10CIiDKEH5, a Takox 

HaBeneHO INepeIIK BAKOpHcTaHOro o61anHaHHA. 

y TpeTbOMy p031iJI0 p03pooieHo MeTOJUKy nepepoQkH AocIiIKeHHX 

dropnoniepis Ta KOMnO3HT0B Ha ix oCHOB0 y BHpoou. loKJianHO OHHcaHo HOBH� 

MeTOn in situ cymimeHHA BHX0NHHX KOMnOHeHT0B pozpoQIEHHX IIO.T0MePHHx 

KOMITO3Hui". OÑrpyHTOBAH0 TeXHOJIOTIHHI CTaIiï ipouecy nepepoóKH TOpIÖT0MepiB. 

OHcaHi oepaIii ninroTOBKH BHXIIHHX KOMIIOHeHT0B IIOI0MePHHX KOMIIO3MLIH, a 

caMe IIpocioBaHHA, CHHTe3 HaiOBHIOBAYa Ta Horo cyM0LeHHA 3 NOI0MePHOKO 
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MarpHIeIO, QpHKETYBAHHA. BcraHOBJeH0 OIITHMaJIbH0 

TeXHONOriYHHX TNapamerpiB NepepoQkH onepkaHnX KOMIO34T0B y BHpo6u. 

3HaYeHHA OCHOBHHX 

y yeTBepToMy pozaini nOKasaHO BIJIMB CKIaiy pospo6neHHX rOJ0MePHHX 
KOMIO3HT0B, MeTOX0B Ta TexHOIOriHuX napaMerpiB nepepoQku Ha pisaKo-MexaniuH0 
Ta TeJIOG03HYH0 BJIaCTHBOCT0 BHpoQiB Ha ix oCHOBi. IIpuBeneHO pesySTaTH 

TepMOrpaB0MeTPIHHX I00JI0DKeH5, 10cIiFxeHL TEMneparypu TeIJIOCT0~kO CT0 3a 
Bixa, ryeTHHH, TBepI0CT0 3a BpiHeIEM, rpaHHYHOrO HanpyxeHHA 3a MeKi 

TeKYYOCTi Ta MOIyJIA npyxHOCT0 MiI yac cTHCKaHHA po3po6neHHX nOI0MepHHx 
KOMIO3uT0B Ha OCHOB0 HanOBHeHHX HTopIOT0MepiB. 

Il'aTHÄ pozni1 IpuCBAYeHHÄ AOcI0NKEHHIO TPHÐoNOriYHHX BJacTHBOCTeH 

pospo6neHUX noT0MepHHX KOMIO3UT0B Ha oCHOB0 oropnoniMepiB Ta cHJIiKareJIIO. 

BiinoB1]HO 10 TeMIIepaTypu, AKa BHHHKaE iN yac TepTA BH3HaYEH0 onTHMaJIbH0 

pexuMH ipHTHpaHHA pospooneHHX KOMIIO3HT0B. BeTaHOBJIeH0 

Koe¢ilieHT0B TepTA, TeMIIeparypu Ha nOBepXHi TepTA Ta iHTeHCHBHOCT0 NiHi`HOrO 
3HOIIIYBaHHA 10cHiIKEHHX TOnponiMepiB Ta KOMIIO3HT0B Ha ix OCHOB0. 

IIpencraB+eHO IopiBHAIBHY XapakTepucTHKY TPHÐoNOriyHHX BJIaCTHBO CTeM 

Marepia0B, OJepKaHHX 3a MexaH0VHHM Ta in situ MeTOIOM CyM0meHHA BHx0JHHX 
KOMIOHeHT0B IIOJI0MePHHX KOMIIO3HL0H. 

3HaYeHHA 

BucHOBKH AHcepTaii ¬ rpyHTOBHHMH i 6asyxoTBCA Ha pe3yIBTaTax, 

oneraHHX 3100yBayeM ocoP4CTo, Ta BHCBITJIIOKOTB HaykoBy HOBH3HY 0 ipaKTHYHe 

3HaYeHHA poóOTH. 

y 101aTKax aBTop HaBoFMTb nepemiK onyQnikOBAHHX Ipaus 3a TeMOIO 
AucepTaii Ta aKT poMHCIOBHX BANpoóyBaHb po3po6neHHX KOMIIO3MT0B Ha 

npuK+ani yninbHeHL IIIYHKepHOrO rinpaB1iuHoro Hacoca. 

AHckyciHni noIOKeHHA TA 3ayBakeHHA A0 JHCepranianoi poõoTH. 

HesBaxakOYH Ha BHcOKH� HaykosuH piseH5 AMCeprarianoi poõoTH, cIis 
BHCJIOBUTH 1eAKI 3ayBaxeHHA Ta nobaxaHHA: 

1. Ha MiH norNAL, y ninpo3nii 1.4. «MeToNH nepepoQKH noT0Mepis Ta 
KOMIIO3HTIB Ha ix OCHOB0 y BHpoou» npHBeNEHO BeJIHKY KiJIbK0CTb pHcyHK0B 
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3aralbHOB0JOMoro o61aIHaHHA AIA ITepepooKH IOJIIMepiB, AKe He ¬ 00'eKTOM 

10cI0IKEHHA. 

2. y p03nini 2. «06'eKTH Ta MeTOJH N0cIiIKeHE» Takox 3a}BHMH e 

306paxeHHA O6JIaNHaHHA, AKe BHKOpHCTOBYBaTOCA mi. yac AocI0IKeH5, OC061IHBO, 

AKe He ¬ yHikanbHHM (OITHYHH� M0KpocKon, aHariTHYH0 Baru TOIIO). 

3. BincyTH0 AeAK0 MeTOIHKH eKCInepHMeHT0B, HapuKJIaI, IoCJIIIKEHHA 

TeILJIOCTi}KOCT0 3a Bika, nOBepXHeBoi TBePIocTi, TeMIneparypu 1O4aTKY aKTHBHO0 

IecTPyKI;0i. He BKa3aHo Kpaïuy IOXOIKEHH Ta BHpo6HHKa o6°eKT0B 10cIiKeHb 

IoI0TeTPaTopeTHIEHY Ta CuI0KareIHO. 
4 3 poõoTH He 3po3yMiIo MeTOIHKY pospaxyHKY KOehiuienT0B 

HeoNHOpiIHOCT0 p03no1ineHHA CHI0KareJKo y noniMepH0H MarpHUi. 

5. 1A Kpamoro cnpuHHSTTA poõoTH, 6axaHo 6yIo 6 HyMepauio pucyHK0B 
poóuTH He HacKpi3HOIO, a 3 BKasyBaHHAM PO3Iiry Ta nopAIKOBOTO HOMepa pucyHKa B 

MeKaX po3iuy. 

6. PesynETaTH TepMOMexaH0yHHX 10cIiIKEHE (puc. 37) HaBeneHi He 30BciM 

KopeKTHo. Ha oci opuHaT npuHATO BKasyBaTH He I0H0�He BHÊOBKeHHA, a BiJHOCHY 

AedopMauio. 

7. B poooTi He oÑrpyHTOBaHÓ BHÐip BHKOPHCraHHA JIHIHe oMHiei KOHI;EHTpamii 
HaIiOBHIOBaYa (10 Mac.%). JIori4HO, mo pisHu� BM0CT CHIiKareTHo BIJIUBAe Ha 

BJJaCTHBO CT0 KOMIIO3HTIB. 

8. BuxoIAYH is TeKcTy poo0TH He 3OBc0M 3po3yMiJIO 3a AKHX TeMIneparyp 

InpOBOIAIH 1OcI0IKEHHA HA TepTA Ta 3HOIY BAHHA pospoQneHHX MaTepiariB. 
9. y poõori npHcyTHA 10CHTH BeJIHKa K0JIbK0CTE rpaMaTHYHHX Ta 

opdorpadiHux noMuIOK, 3yCTPivaroTbCA HeTOYHOCT0 Ta MexaHi4i noMMIKH. 
Cunin BiF3HaYHTH, IÊO 3po6J1eH0 3ayBakeHHA He 3HHXYKOT5 L0HHOCT0 

A0CATHYTHX pe3yIBTaT0B 0 HaykOBOro piBHA AHceprai�HOÈ poÑoTH. 

BianosiaHieTb AHCepraui�Hoi po6oTH BeraHOB/TeHHM BHMoram. Ha niFcraBi 
BHKIaIeHOro BHIe BBaxaro, IÊO IHCepTai�Ha poÑoTa «KoMIIO3HTH Ha ocHOB0 

þropnoniMepiB Ta AiokcHIy KpeMH0KO By3n0B TepTA TeXHOJIoriYHoro 

O0J1anHaHHA) ¬ 3aBepHeHHM HaykoBHM I0CI0JDKEHHAM, AKe 3a akTyaIbHiCTO, 

6 



HOBH3HOO, 10CTOBipHiCTIO pesynbTaT0B i BHCHOBK0B, TeopeTHYHHM i IpaKTHYHUM 
3HayeHHAM, y6nikauiAMH y haxoBHx BHJaHHAX, 3a piBHeM BHKOHaHHA 

BIIpOBANKeHHA B0NnOB0NaE BIMOraM MiHicTepcTBa ocB0TH 0 HayKH YKpaïHH No40 BiJ 

12.01.2017 p. «lpo 3aTBePIKeHHA BHMOr 10 oopMJIeHHA AHceprauiï», TIOCTaHOB0 
KaÑinery Minicrpis VkpaiHu No44 BiI 12.01.2022 p. «llopszok npHcyaKeHHA 
cTyneHA AOKTOPa þinocohii Ta cKacyBaHHA piureHHA pasOBoi cneuianisoBaHoi BICHoi 

panu 3aKiANy BHLoi oCB0TH, HaykOBOd ycTaHOBH Ipo pHcyIKeHHA cTYIIeHA 

IOKTOpa inocoi», 3i 3M0HaMH, BHeceHHMM 3r0nHO IlocTaHOBH KM No341 BiI 

21.03.2022 p., a iî aBTop Tlixyna IsaH IBaHoBHY 3acnyroBye Ha mpncyKeHHA 
HaykOBOro cTyneHA IOKTOPa hinocoii 3a cneuianbH0CTIO 161 XimiuH0 TeXHOnoriï Ta 

iHKCHePis B rany3i 3HaHL 16 Ximi4Ha Ta õioixeHepia. 

O¢ij~HH� onOHeHT: 

1OKTOp TeXH0YHUX Hayk, Iipojecop, 
Iipojecop kadexpa xiM0YHO0 

TeXHOJIoriï nepepoQku nJIacTMaC 

HauioHaNbHOTO YH0BePCHTeTy 
«JlBB0BCBKa noJI0TeXH0Ka» 

IlixnHc mpo. IpuneHKa O.M. 

3acBin4yO 

ByeHHÄ ceKpeTap 
BH 

EPCHTE nbBIBCS 

Hy "JIbB0BCLKa nireyHik 

02071010 

OneKcaHIp TPMLEHKO 

PoMaH BPHJIMHCLKH� 
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