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[Tomonsixka Tapaca MuxaiimoBuia Ha TEMY

«Y TOCKOHAJICHHS TEXHOJIOT1i 3aCTOCYBaHHS METAHOIY TIiJ] 4ac
HU3BKOTEMIIEPATYPHOI IMiATOTOBKH Ta3y»,

MOTaHy Ha 3100y TTS CTymneHs AoKTopa ¢igocodii 3 ramy3i 3HaHb
18 «BupoOHUIITBO Ta TEXHOIOTII»
cnemianbHOCTI 185 «Hadrorazosa iHxeHepist Ta TEXHOJIOT1»

AKTYaJILHICTH TEeMHM AUCEpPTALil

[ppaToyTBOpeHHST OAMH 3 BaroMHX YCKJIATHIOWOYHX (AKTOPIB MpHU
BUJI00YBaHHI MPUPOAHOro razy. B CBITOBIi 1 BITYM3HSHIN MPaKTULl OCHOBHUM
3acO00M XIMIYHOTO MONEPEIKEHHS TIApaTOyTBOPEHHS € MeTaHod. OpHak B
VYkpaiHi BiICYyTHE TPOMHUCIOBE BHUPOOHUIITBO MeTaHONy. HHMHI mepcrneKTUBHUM
METOJIOM HE JuIle JUisl JIKBiAAlii HasBHUX CYIUIBHUX TpoOOK, a U s
edeKTUBHOTO 3amo0iraHHsl TIAPAaTOyTBOPEHHIO y CHUCTeMax 30upaHHsS Ta
TPaHCIOPTYBaHHA Tra3y € BUKOPUCTaHHS €HEprii BHCOKOYACTOTHHX Ta
HaJBUCOKOYAcTOTHMX  momiB.  Ockinbku ~ Ha  pojoBumax  CxigHOro
HaQTOMPOMHUCIIOBOTO  perioHy  YKpaiHM  OCHOBHHMH  0OcCSr  BHAOOYTKY
3a0e3MeuyeThCs MpOLEeCaMd HU3bKOTEMIIEpaTypHOI cemaparii, JOLIBHUM €
JOCHIDKEHHSI  MOJKJIMBOCTI  BIPOBADKEHHS  €HEpPrii  HaJBHCOKOYACTOTHOTO
BUIIPOMIHIOBaHHS B MEXaX IIMX TEXHOJOTTYHUX CXEM.

ToMmy akTyanpbHOIO € TOJOBHA MeTa poOOTH — PO3pOOKa TEXHOJOTI]
3aCTOCYBAaHHS METAHOIY B IMpOILEcax HU3bKOTEMIIEpaTYpHOI MIATOTOBKH rasy 3
BUKOPHUCTAHHAM €HEprii HaJIBUCOKOYACTOTHOTO BUIPOMIHIOBAHHS.

BignoBigHo a0 MeTH aucepraiiiiHoi poOoTu chopMysibOoBaHA KIIACUYHA
MOCJIJIOBHICTh 3ajJlay, MOYMHAIOYM 13 aHalli3y CTaHy MpoOJeMH 1 3aKiHUyIOUd
IPOMUCIIOBUM BHIIPOOYBAHHSM, IO MiATBEPIKYE JOCATHEHHS MOCTaBICHOT METH.

CTyniHb 10CTOBIpHOCTI Ta OOIPYHTYBAHHS OCHOBHMX HAaYKOBHMX BHCHOBKIB Ta
pe3yJbTaTIiB AMcepTALIHHOI po00TH

Y nepumomy po3aijiii Ha OCHOBI aHaNI3y ICHYIOUHMX CIIOCOOIB MONEpeKEeHHS
riIpaTOyTBOPEHHS, TEXHOJOT BUKOPUCTAHHS METAHOJY, & TAKOXK TEOPETUYHHUX
MozeNied Ta EKCHEPUMEHTAIbHUX JOCHIKEHb BIUIUBY HAJABUCOKOYACTOTHOTO
€JIEKTPOMArHITHOTO BHUIPOMIHIOBAHHSI Ha CTaOUIBHICTH Ta30TiIpaTHUX CTPYKTYP
NOKa3aHa JOLUIBHICTh PO3POOKM TEXHOJIOTI 3aCTOCYBaHHS METAHOIY B Ipolecax
HU3BKOTEMIIEPATypHOI MIATOTOBKM Ta3dy 3 BUKOpHcTaHHAM eHeprii HBU-
BUTIPOMIHIOBaHHS, COpMyIhOBaHA KIHIIEBA METa Ta MOCIIJIOBHICTh HEOOX1THHUX



JTOCTDKeHb. Y 1OMY PO3ILI1 JOIUIBHO TpHBEACHA CTPYKTypHa cXema
JOCITIIKEHb, BUKJIAJICHUX Y JUCEPTAIIii.

Y apyromy po3aijii Ha OCHOBI PO3POOJICHUX TEPMOJAMHAMIYHMX MOJEICH
MPOBEICHO KOMIUICKCHUH aHami3 (pa30oBOI MOBEIIHKH Ta PO3MOILITY METAHOIY B
MOTOKaX yCTaHOBOK HU3bKoTemneparypHoi cenapariii (HTC).

ABTOpOM poO3po0JieHI TpU BapiaHTH KOMIT IOTEPHUX Mojieneld poOoTH
00’€KTIB MIATOTOBKU razy 3 BukopuctanHiaMm TexHojorii HTC Ha ocHOB1I HasiBHOT
TEXHOJIOTIYHOI JIIHIT MIATOTOBKM Ta3y, 0 eKcIuTyaTyeThess Ha Mauyxcbkomy ['KP:
13 JAPOCETIOBaHHSIM, TypOOJETaHIEPHUM arperaroM Ta YCTAaHOBKOIO IITYYHOTO
xoJoy. BaxnuBo, 1o BuOip TEXHOIOTIYHUX CXEM JI03BOJISIE OXOMHUTH MEPEBAKHY
YaCTUHY CHCTEM ITiITOTOBKY T'a3y Ha Fa30KOHACHCATHUX POJIOBUIIAX YKpaiHH.

3aciyroByl0Th Ha yBary OTpHUMaHl 3aKOHOMIPHOCTI ()a3oBOro pO3MOJLITY
METaHOJIy B Ta30Bil, BYTJIEBOJHEBINM Ta BOJHIN (a3l Ta BUTpAT METAHOIY PI3ZHUX
TEXHOJIOTIYHUX CXEM HH3bKOTEMIIEpAaTypHOi MIATOTOBKH raszy. 30Kpema,
MITOTOBKA Ta3y HHU3BKOTEMIIEPATYpHOIO CeMapaliclo 13  JIpOCeNtOBaHHSIM
XapaKTEPHU3y€EThCSI HAMBUIIMM pIBHEM O€3MOBOPOTHUX BTpAT MeTaHoOIy — 56,3%
Mac. Bij 3arajibHOTO 00’ €MY BIIPUCKY.

PesynbTaTn MopeniOBaHHS JO3BOJWIM BU3HAYUTU JUISTHKY JUIS BCIX
CIIEHapiiB MOJICNIOBAHHS 3 HaWOIbII KPUTUYHHUMH TEPMOOAPUUYHUMHU YMOBaMHU
dbopMyBaHHS TigpaTiB, IO Jajd0 BHUXIJ Ha BIPOBAPKCHHS TEXHOJOTI]
BHCOKOYACTOTHOTO €JICKTPOMArHITHOTO BUIPOMIHEHHS Ha I JUISHIN. 3TigHO
pPO3paxyHKy IPOTHO30BaHE 3MEHIIEHHS BUTPAT METAHOIY CTaHOBUTH 30 %.

Tpetiii po3ain, NpuUCBAYCHUN TOCTIIKEHHIO TEPMOAMHAMIUHMX ITPOIIECIB
pO3KJIaZlaHHs Ta30BOTO  TiApaTy HAJABUCOKOYACTOTHUM  €IIEKTPOMArHITHUM
BunpoMidioBanHsaM (HBY) ycepenuni crajeBoro TpyOoonpoBOy, MOCTIIHKEHHIO 1
pPO3pOOJICHHIO KOHCTPYKIIi MPUCTPOIO I  MIKPOXBUJILOBOI'O 3amoOiraHHs
riIpaTOyTBOPEHHIO, € IEHTPAIbHUM Y AucepTailii. B HboMy oTpumaHi HalO1IbII
BaroMi HayKOBI1 IOCSITHEHHS aBTOpa.

Jlo HHEX, 6€3yMOBHO, BITHOCUTBHCS MaTeMaTUYHA MOJIENb MPOIECIB CHHTE3Y
Ta JMUcoIialli Ta30BUX TIApaTiB MiJ JI€0 €JIEKTPOMAarHiTHOro TOJisl B
TpyOONpPOBO/Ii, 5IKa, HA BIAMIHY BiJ] HAABHUX, OJHOYACHO BPaxoOBYeE AMHAMIKY JBOX
MPOTUIICKHUX MPOLECIB: KIHETUKY CUHTE3y MIKpOTpaHyJI ra3oriipariB y NOTOI Ta
ix nucomiariito nig BrutmBoM eHeprii HBY-sunpominenns. Mojens 0a3yeThcsi Ha
TEIJIOBOMY Oaylanci MiK(a3HOT TOBEpXHI TPaHYIH, MO0 JO3BOJISE 3 BUCOKOIO
TOYHICTIO TPOTHO3YBaTH KPUTHYHHUNA paalyC YacTHUHKH, 3a SKOTO 1ii pICT
MPUIHHSIETHCSL.

3a pe3yiapTaTaMd MaTE€MaTUYHOTO MOJIETIOBaHHS  BCTAHOBJIEHI OCHOBHI
GyHKITIOHAIBHI  3aJICKHOCTI PO3MIpY TpaHysd Ta KOHIIEHTpallli Tra3oriapary,
MOTY>XHOCT1 €JIEKTPOMArHiTHOTO BHUIIPOMIHIOBaYa, IHTCHCUBHICTh 3aTyXaHHS



€JICKTPOMArHiTHOIO BHUIIPOMIHIOBAaHHS B TPyOOMNpPOBOJI BiJ TeMI0(I3UIHUX
XapaKTePUCTHK YCTAaHOBKH 1 MapaMeTpiB ra30BO1 CyMilli TOMIO.

[ikaBuM s pO3yMiHHS MexaHi3My (opMyBaHHS TigpatTiB € (aKT, 10
YBEJIEHHS B TA30IPOBIJ] €JIEKTPOMATrHITHOTO BUIIPOMIHEHHS MPU3BOJIUTH CITOYATKY
JI0 CIIOBUIBHEHHS T1IpaTOyTBOPEHHS, MOTIM JO HECTIMKOro cTaHy crabimi3arii
KOHIICHTpAIlli, a MpPH MOJAIBIIOMY 301JIbIIEHHI MOTYXHOCTI — 0 PYWHYBaHHS
HasBHUX Ta30BUX TrigpaTiB. Ha BiAMiHYy BiJ po3paxyHKIB 3a BIJICYTHOCTI
PYHHIBHOTO BHUIIPOMIHEHHS, SKI TOKa3ylOTh, IO YAaCTHHKH TiApaTy OyIb-IKHUX
pPO3MIpiB CTPIMKO 3pOCTal0Th, MPUYOMY, AKTHBHINIE 30LTBITYIOTHCS YaCTHHKU
MaJMX PO3MipiB, OCKIJIbKA BOHU MAlOTh OUIBIIY 3arajbHy IJIOULY TEMJI000MIHHOT
MOBEPXHI.

JIns KUIBKICHOTO OIIHIOBaHHS IIMX IIPOIIECIB aBTOPOM OYJIO OTPUMAaHO
anpoKCUMAIIHYy 3aJIeKHICTh, SIKa IOB’s3Y€ MOTYXHICTh EM-BunpomiHioBaua 3
KOHIIEHTPAIIIEIO0 Ta30BUX T1JIpaTiB Ta MAKCUMAJIbHUM PO3MIPOM YaCTHHOK Y3JI0BXK
yCI€1 AUISTHKU Ta30TPOBO/Y.

[TepcrieKTUBHUM 711 TIPOMUCIIOBOTO BIPOBADKCHHS € HOBHM MIIXid 10
MOCTIHHOTO KOHTPOJIIO 32 KOHILIEHTPAIIIEIO Ta30BUX T1/IPATiB y ra30BOMY MOTOIII 32
1HTEHCUBHICTIO 3aTyXaHHA HAaJIBUCOKOYACTOTHOTO €JICKTPOMArHITHOTO
BUNIPOMIHEHHsI B TpyOompoBozi. L{g 3anexHicTh Moke OyTH 3acTOCOBaHa Jis
pETYJIIOBaHHS BHUXIJIHOT MOTY>KHOCTI MarHeTpoHa sIK JJIsI €KOHOMIi eHeprii, Tak 1
JUIS 3amoOiraHHss 301IbIIICHHS KOHIIGHTpAIlll Ta30BUX TiApaTiB B Pe3yJbTari
panToBOTrO 301IBIIEHHS KUTBKOCTI T1/IpaTy Ha BXOJ1 B IUISIHKY Tra30MPOBOTY .

SIKICHOMY YBEJCHHIO €JIEKTPOMArHITHOIO BUIPOMIHIOBaHHS y TPyOOIpOBiA
cupusie po3po0JieHa Ha PiBHI MAaTEHTy YKpaiHUW Ha KOPUCHY MOJENb KOHCTPYKIs
JTUISHKA ~ Ta300pOBOJY 3 IHTETPOBAHOK MIKPOXBHJIBOBOIO  TE€XHOJIOTTYHOIO
BCTAaBKOI0 Ta CHCTEMOIO BIJIOMBHUX €JIEMEHTIB, IO JO3BOJIUTH JOCSTTH
MaKCUMaJIbHOI KOHIICHTpAIlli EJEKTPOMAarHiTHOT €eHeprii B Ta30mpoBOJI Ta
3armo0ITrTH T1APaTOyTBOPEHHIO B TIPOIIeCcax HU3bKOTEMIIEPATYPHOI cerapariii rasy.

Y 4derBepTOMY PO31ijdi OMUCAHO TEXHOJOTII0 BUKOPUCTAHHS METAHOTY B
mporecax HU3BKOTEMIEPATYPHOI IMATOTOBKM Ta3y 3 BHKOPHUCTAHHSM CHEpPTil
HAJBUCOKOYACTOTHOTO BHIIPOMIHIOBaHHS, HABEJICHO pE3yJbTaTH JJOCIITHO-
MPOMUCJIOBUX BHUIPOOYyBaHb 3alpoONOHOBAaHOi TexHoJorii B ymoBax YIIIIT
«3axiaHi PagueHkn» Ta ii TEXHIKO-€KOHOMIYHA €(PEKTUBHICTD.

OcoOnMBICTIO 3alIPOMOHOBAHOT TEXHOJIOTII € OoOJalmTyBaHHS Yy JiHIT
HU3BKOTEMIIEPATYpHOI  cemapariii  CheriaabHOl  JUISHKK — Ta30lpoBOIY 3
TEXHOJIOTIYHOIO BCTAaBKOK 3  PO3TAllOBAaHMM Ha HIA  MIKPOXBUILOBUM
€JIEKTPOMArHITHUM BHUIIPOMIHIOBaY€M, aHTEHA SKOrO pO3TalllOBaHa BCEpeauH1
razonpoBogy. OOIpYHTOBaHI OCHOBHI CKJIQJIHUKM BUTpaT Ha BUTOTOBJIEHHS
npomucioBoro HBUY-BunpominioBaua. BcTaHOBIEHI TEXHIUYHI  OOMEKEHHS



BUKOPHUCTAHHS TEXHOJIOT1 32 TUCKOM, JlaMeTpOM TPyOOIPOBOIIB 1 PEKUMOM PyXY
dbas.

[IpomucioBi BUMPOOYyBaHHS CYNPOBOJKYBAJIUCS MOPIBHAJIBHUM aHalli30M
po6otu YIIIII" 3 Bukopuctanusm HBU-Bunpominenns ta 6e3 Hporo. B pesynbrari
BIIEBHEHO IMIATBEP/DKEHI PE3yJbTaTH TEOPETUYHUX 1 EKCHEPHUMEHTAIbHUX
JOCIIJPKEHb Ta JIOCATHEHHS METH IOCTaBlIeHOi B jJuceprauii. PesynbraTn
BUIIPOOYBaHHS JO3BOJWIM OTPUMATH TUIBKH 3a MPSIMUMHU BUTPAaTaMH €KOHOMIIO Y
cymi 111 196,8 rpH. 3HMKEHHSI BUTPAT METAHOY 3a NEPio]] BUPOOYBAaHb 3aBIISKU
BIIPOBA/KCHHIO 3alpPOIIOHOBAHOI TEXHONOTIl CTaHOBUTH 22,5 %. OuikyBaHui
pIUHHAN EKOHOMIYHUHN €(eKT BiJ BMPOBAKEHHS TEXHOJIOTIi IS MiAIPUEMCTBA
cTtaHOBUTH 1 255 857,76 TpH.

Po6oty 3aBepiiyioTh BHCHOBKM, siKi 0a3yloThcsi Ha ¢akTax, OTPUMaHUX
0COOMCTO aBTOPOM. BOHHM TMOBHICTIO BiJOOPaXYIOTh OCHOBHI TOJOKEHHS
BUKOHAHO1 POOOTH.

Haji0liib1x Baromi HayKoBi pe3yJibTaTH

Jlo HaiOuIbII BaroMMx HAYKOBUX TIOJOXKEHb OTPUMAaHUX aBTOPOM
JUCePTaIlii CJIiJl BIIHECTH:

1. Po3pobky maTeMaTH4HOI MOJEN1 JJig PO3paxXyHKy MEpPEeXiIHUX MPOIECiB
CUHTE3y W aucoliaiii rpanyi raszoriapaty B ymoax nii HBU-BunpomintoBaHHS,
sKa BPaxoBYeE TiIPOJIMHAMIKY Ta30BOT0 MOTOKY Ta JI0O3BOJISIE TIPOTHO3YBATH 3MiHY
pPO3MIpIB Ta KOHUEHTpAILIIl TPaHyJI Fa30BOT0 TiIpaTy B3J0BXK ra30MpoBOaY

2. BcraHOBEHI HOBI 3aKOHOMIPHOCTI TiapaTtoyTBOpeHHs min aiero HBY-
BUITPOMIHEHHS y Ta30BOMY TOTOIII.

3. OOrpyHTyBaHHS BUKOPHUCTaHHS HaJBUCOKOYACTOTHOTO
€JIEKTPOMArHITHOTO BUIIPOMIHIOBaHHS B TMpoliecax 30MpaHHs Ta MIATOTOBKU rasy,
10 JO03BOJISIE OJHOYACHO MIHIMI3yBaTH BHUTpPAaTH METAHOIYy Ta 3a0e3nedye
oesrigpatHuii pexxum podorn YKIII.

Bci 3asBneHi, B TOMy 4uCHl 1 aBTOPOM pPOOOTH HAyKOBI pe3yjbTaTH B
JIOCTATHIN CTyINeHl OOrpyHTOBaH1 1 MIATBEPIKEHI MATEMATUYHUM MOJEIIOBAHHAM
Ta TMPOMHUCIOBUMH JOCHIJKEHHSMH, 1, O€3yMOBHO, OYyIyTh KOpPHUCHI Jis
JOCITITHUKIB B 00JIACTI TiIpaTOYTBOPEHHsS B CHUCTEMax 30MpaHHS Ta IMiJATOTOBKU
IPUPOIHOTO rasy.

IIpakTHyHe 3HAYEHHS QMCEePTALIHHOI podoTH
[IpakTyHe 3Ha4YeHHS POOOTH TOJISITaE y PO3poOIIi:
—KOHCTPYKIIi{ MPUCTPOIO TUISt MIKPOXBHUJIHOBOTO 3armoOiraHHs
TiIpaTOyTBOPEHHIO B CHCTEMax HU3bKOTEMIIEpaTypHOI cemnapaiiii rasy;



—pe3yNnbTaTiB  JOCHIIKEHHS PO3MOJAUTYy METAaHOMy M0 TEXHOJIOTTYHUX
MOTOKaX YCTaHOBOK HU3bKOTEMIIEPATYPHOI cenapariii;

—TEXHOJIOT1] BUKOPUCTAHHS METaHOJYy B IMPOILECaX HU3BKOTEMIIEPATYPHOI
OIATOTOBKM ~ Tra3y 3 BUKOPUCTaHHS  €HEprii ~ HaJBHCOKOYAaCTOTHOTO
BUITPOMIHIOBaHHS.

[IpakTyHa  I[HHICTH  pe3yNbTaTiB  MIATBEPPKEHA  MPOMHUCIOBUM
BUIIPOOYBaHHSM, 3aiKCOBAaHUM Y BIIOBITHOMY aKTi.

IToBHOTA BUKIaLY Pe3yJIbTATIB JOCTIKEHHS B HAYKOBUX IyO0 TiKamisx

OcCHOBHI HayKOB1 pe3yJibTaTd pPOOOTH B MOBHOMY OOCS31 BUKIAJCHI Yy
12 HayKOBUX mpalsix, cepen AKux: 4 crateil y nepioJUUHUX BUAAHHAX, BKIIOUEHUX
70 Tepeniky (axoBUX BUAAHb YKpaiHH, Y T.4. 3 CTaTTI y NEPIOJUYHUX BUJAHHSX,
10 1HJEKCOBaH1 y 0a3ax gaHux Scopus, 7 myOmikamiil y 30ipHHKax MaTepialiB
BCEYKPAiHCHKMX 1 MIXKHApOJHUX HAayKOBO-IPAKTUYHUX KOH(EpeHLId, a TaKokK
OJIHOMY TMAaTEeHTI Ha KOpPUCHY Mojeiab. OcoOuctuid BHECOK 3700yBaua y IHX
nyOJIKaIisX € CyTTEBUM, IO MPEACTaBIeHO y auceprauii. HaykoBi pe3ynbraru,
OTpUMaHI y JUCepTaliiiHii poOOoTi, Takoxk OyauM ampoOOBaHI Ta OTPUMAIH
NO3UTHBHY OIIIHKY Ha JIECATH HAYKOBHUX Ta HayKOBO-TIPAKTUYHMUX 33aX0JaX, Cepell
HUX 4 MDKHApOJIHI KOH(EpEeHIIii.

AKkajzemMiuyHa 100poYeCHiCTH
[Ipu posrisal MaTepiaiiB IUCEPTALIHOTO JOCTIIKEHHS OYEBUIHUX O3HAK
MOPYILIEHHS ~ aBTOPOM  aKaJeMIYHOiI  JOOpOYECHOCTI, 30KpeMa  BHUIIAJKIB
OTIPUJIIOJTHEHHS, YaCTKOBO a00 TMOBHICTIO, HAYKOBHUX pE3YJIbTATIB, OTPUMAHUX
IHITUMU 0CcO0aMU, SIK Pe3yJIbTAaTiB BJIIACHOTO JOCIHIIKEHHS Ta/a00 BiITBOPEHHS
OIMyOJIIKOBAaHWX TEKCTIB IHIIMX aBTOpIB 0€3 3a3HaueHHs iX aBTOPCTBa, HE
BUSIBJICHO.

3ayBaskeHHsI 10 JUCepTaLil.

Jlo cyTTeBUX Ha TyMKY OIMIOHEHTa HEJOJIKIB pOOOTH CJIiJT BIAHECTH:

1.Y BuCHOBKax JI0 Jpyroro po3AUTy JOIUJIBHO KOHKPETH3yBaTH
MEPCIEKTUBHI HANpSIMHU TMiABUIICHHS €()EeKTUBHOCTI BUKOPUCTaHHS I1HTIOITOpA.
30kpema, BapTO 3aKIICHTYBATH yBary Ha MPaKTUYHOMY 3aCTOCYBaHHI OTPUMAaHUX
3aKOHOMIPHOCTEH (a30BOro po3mojiy MeTaHOJy (B ra3oBid, BYIJeBOJHEBIA Ta
BOJIHIN (pazax) it onTUMizalli Horo BUTpAT 3a TexHosioriynuMu cxemamu Y KIII.

2.V wMaTeMaTWyHii MoJesl TPOIECiB CHHTE3y Ta JUCOoLiaIlii Ta30BUX
TiApaTiB Mg AI€0 €IEKTPOMArHiTHOTO TMOJis B TPyOOmpoBoJl OaxaHo Oyyo O
BpaxyBaTH ePeKT KOaJeCIEHIIi] ra30riipaTiB.



3.V Tekcti poOOTHM 3yCTpiYaeThCs TE€BHA KiIbKICTh opdorpadiunux Ta
CTHTICTHYHHUX TTOMIJIOK.

BBaxkaro, 1m0 BKa3aHi 3ayBa)XCHHS HE € BU3HAYAJIBHUMH 1 HE 3MCHIIYIOThH
3arajJbHy HAayKOBY HOBH3HY Ta TPAKTUYHY 3HAYUMICTH PE3yJbTATIB Ta HE
BIUTMBAIOThH Ha MO3UTHUBHY OIIHKY AMCEPTAIIIHOI pOOOTH.

3arajbHUIl BUCHOBOK

B minomy nucepramiiina po6ota Ilomomsika Tapaca MuxaitiioBuda €
3aKIHYEHOI0 HAayKOBO-JIOCIIITHOIO pPOOOTOIO, sIKa HalpaBleHa Ha BHUPIIICHHS
aKTyalbHOI TPOOJEMHU yIOCKOHAJIEHHS TEXHOJIOT1l 3aCTOCYBaHHS METaHONIy B
mporecax HU3bKOTEMITEPATyPHOI MiATOTOBKH Ta3y.

Huceprailisi Ma€ BaKJIMBE HAYKOBE 3HAYEHHS, 110 TOJIATA€ B OTPUMAHHI 1
cucTeMarusauii psgay 3akoHOMiIpHOCTedl Bmepuie. Po3pobneHa TexHosoris Ta
TEXHIYHUI 3aci0 ampoOOBaHI B NPOMHUCIOBUX YMOBaX, TEXHIYHUMA 3aci0
M1TBEPKEHUM TaTEeHTOM.

Ony6iikoBaHl aBTOPOM HAyKOB1 TMpaili MOBHICTIO BHCBITIIOIOTH 3MICT
OCHOBHUX IOJIOXKEHb JUCEPTAIlii.

Hucepraniitna podota I[logonska Tapaca MuxaitnoBuda «Y 10CKOHaJICHHS
TEXHOJIOT1i 3aCTOCYBAaHHS METAHOJY IMiJl YaC HU3bKOTEMIIEPATypHOi MiATOTOBKU
ra3zy» BianoBigae crneriaabHocTi 185 — «Hadrorazosa imkeHepis Ta TEXHOJIOTII»
ta BumoraM Hakasy MOH VYkpainu Ne40 Big 12.01.2017 p. «IIpo 3arBepkeHHs
Bumor no odopmienns aucepramii» (3 HacTynmHUMH 3MiHamH) Ta «llopsaky
NPUCYJDKEHHSI CTYINEHs JokTopa ¢igocodii Ta CKacyBaHHsS pIIIEHHS pa30BOi
CHellaTi30BaHOl BYEHOI pajy 3aKjaay BHILOI OCBITH, HAYKOBOI YCTAHOBH IO
NPUCYJDKEHHSI CTyINeHsa JoKTopa (inocodiin, 3arBepmxeHoro I[loctaHoBoro
Kabinery MinictpiB Ykpainu Ned4 Big 12 ciuna 2022. 3no0yBau Ilononsk Tapac
MuxaitnoBuu, 3acIyroBye Ha MPUCYKEHHS HOMY CTymeHs jgokTopa ¢imocodii 3a
cnerianbHicTIO 185 — «HadTorazosa imkeHepist Ta TEXHOJIOTI».

Od¢iniiiHnii OIOHEHT:

3aBiyBau kadenpu BUA0OyBaHHS Ha(TH,

razy Ta KoHjeHcary HaroHaibHOTrO

TEXHIYHOTO YHIBEPCUTETY «XapKIBCHKUI

MOMITEXHIYHUHN 1THCTUTYTY,

JIOKTOP TEXHIYHHUX HayK, Ipodecop st ®UK
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