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BrArvK
o$iqifiHoro onoueHra Ha,{uceprarlifitry po6ory Inanryxa OlercasApa CeprifioBllrla

<<Hayrconi ocnonn renJroMacoo6minunx [poqecin nil qac Bl{po6n[qrsa

nporHo3yBaHnt e$eruraeuocri

aJrbrepuarrrBnoro rBepAoro [aJruBa 3 BToplruuoi cllpoBrrHrr pocJrrrnnoro

noxoAlr(enHfl>>, IroAaHy na sgo6ymn

HayKoBoro cryrleH.fl AoKropa rexHiqnnx HayK

sa cneqiamnicrro 05.17.08 * rrpoqecura o6naAnaHuf, xini.IHoi rexHonorii

,{ucepraqifina po6ora Inaulyxa OlexcarrApa Ceprifioru.Ia l\aicrntr antopcrxi

AocriAxeHHq saroHorvripuocrefi TenJroMacoo6uiry, rqo uoe'.f,saHi is [poqecoM

SinrrpaUifiHoro cyurinnx BToprrHHoi cuporuHn pocJII{HHoro roxoAxeHHt, .flKa 3a

csoila rroxoAxeHrurM e niAxoAaura rrpoMucnoBoro nupo6nuqrna ra IrrllpoKo

po3rroBcrrA)KeHoro Ha repr,rTopii Yrpainra i, e nepcreKTI,IBHoK) AJIx Bnpo6nprqrsa

€rJrbrepHarnBHoro rBepAoro [aJrr{Ba, 3BilK€lIoqH Ha CBOIO CTpyKTypy.

Cryninr ar$yarrbnocri odpanoi TeMIr Arrcepra Ilifi nol po6our.

3raxaro.{u Ha rrpr{Hrlurru paqiouarbHoro np}IpoAoKopl,IcryBaHgf,, cr€lJloro

po3BHrKy, upo6renrarr{Kn ynpaeniHns siAxoAaMLI Ta 6ioqnprynrpnoi eroHouiru -
TeMa Alrceprarlifinoi po6oru e aKTyaJIbHoIo, Iqo He BHKJTHKae cyrvtririe. Crpirr,rxe

3pogranur eHeprocnoxlrBanHf, Ta He MeHIIT crpirr,rrce noripuleuua ero.ilori'rHoi

curyaqii y cniri BuMararorb romyKy ra ocBoeHr{ff HoBrrx arlbrepHarplBHl,[x A)KepeJI

naJrrrBa. HarsHicrn senprxoi xinrxocri cupoBrrnHoi 6azu, IrIo Mae noterrrliar Arq
BuKoplrcral:as, s srocri hrrrrepnaraBHoro rBepAoro rraJrnBa, norpe6ye Aeranburrx

siAoldocrefi Ta po3lrrnpeHnt icnyro'roi 6asu 3HaHb,

niAuourenHf, Ao qiei nayxoBo-rpnKJlaAnoi npo6leruu.

IIIo oe3nocepeAHbo MaroTb

Tar -f,K BTopr{HHa crapoBr{Ha pocn}rHHoro rroxoAxeuns IqPe HaAnI{uIKoBy

sonoricrr, nonepeAun cragln cyurinnx texnororiqHo BalcJrI4Ba NIs, npoAoB)KeHruI

crpoKy qpr{Aarnocri cuponunvr ra MoxJII,IBocri ii BnKoprlcralnus. Anf, BHroroBJIeHH-l

TBepAoro narnBa. BusnrenHfl. Ta BuBqeHHt sarconoruipHocrefi TenJroMacoo6rvrirry

CyIIIIHHfl BTOpI{HHO1 cHpoBLlrIlI pocnplHHoro noxoAr(eHn.s Ao3Bonurb sAificullru

npoMrrcnoBoro Br4KopplcraHHt ra rrpoeKTyBaHlut

cytilrrnbHoro o6.naAHannx. flepcuercruBHl{M MeroAoM Anf, cyurlHHf, Al{cnepcHol

sororoi c:apoBnmpr e uporoHorlanufa MeroA Sinrrpaqifi-noro cyruinnx, rrtro Ao3BoJrfl€

BuKoprlcroByBaru BTopr4Hr{y rerrnory nupo6Huqrna " Ta inrencn$ilcynarra

npoMr{cJros[fi [poqec cyuriunx. Y sn'xary 3 rtrrrM Moxua crBepA]KyBaru, IIIo reMa

- Ar,rcepraqifinoi po6orn [peAcraBJrrerbcfl aKTy€rrIbHoIo, Mae Ba)KJIuBe HayKoBe I

lpaKTHqHe 3HaqeHHx, oclcilbKlr cnpf,MoBaHa ua nupiureHHrl aKTy€ulbHoi nayxono-

npuxnaguoi npo6lerr,ru, cyrnicrr sroi IroJl{rae B crBopeHHi Hayronux ocHoB

TelJroMacoo6uinnnx upoqecin uiA .rac nupoOnuqrna €IJIbrepHarI{BHoro rBQpAoro

rr€urHBa 3 BToplIHHol c[poBI,IHlI pOCJTHHHOTO nOXOAXeHHf,.



llpo axryalrrricrr reMarlrKlr Auceprallifinux AocniAxeHb raKolr csiA'rnrr ii
ai4noni4nicrr 4o npiopurerxux nauparuin po3Brlrxy HayKI{ i rexHiru ra innoeallifittoi

Aislnnocri (3aroH Yrpainu <flpo npiopureuti nanpxMl4 po3BI4rKy HayKI,I l rexHlKI/D),

cr.3, n.2,4,5,3aron YrpaiHu <flpo npioputerHi HanpaN,ru innosaqifinoi Aixnruocti s

YrpaiHb>, cr.4, n.2,5,7) i rofi Qarr, rqo po6ora BplKorrynuraas, y HaIIioH€rnbHoMy

yninepcureri <<Jlrsiscrra uonirexnirD BiAnosiAHo Ao nrlar{y HayKoBo-AocniAnux

po6ir (Htr) raQegpn xirvriqHoi inxenepii, n uexax,qepx6rctxerHllx HIF 3a reMolo

<<Crnopenm reipqin nucoroeQeKTuBnoro arlbrepHaruBHoro rBepAoro naJIHBa 3

siAxo.qis xapuonoi rpoMucrrosocri pocnl4nHoro noxoAxteHHn) (.p J\|l0123UI04t78)'

a raKo)K 3a ui4rpurvrrur rpoeKTy Horizon Europe IMTIATE (<fli4rpnuxa

eeponeficbKr4x AocniAxenr i po:po6or qepe3 cninupaqro is saltriraereHl4Ml4

cropoHaMu ra incruryqifiHy peQopup).
Cryninu odrpynronanocri HayroBrrx noJror(elrb, BltcHonrcin i perconreHAalllftt

cQoprvryrboBarrnx B Arcepraqifinifi po6ori.

,{ucepraqifina po6ora e 3aBeprrrenoro HayKoBoIo npaqerc, B srifi .rimo i nori'Iuo

BrfrKJraAeHo HayKoBi ocnoeu Te[JroMacoo6uingnx upoqecin uiA .rac nupo6nnqrna

urJrbrepHarnBHoro rBepAoro rrarrkrBa3 BToptIHHoi cuponuHl4 pocJIHHHoro noxoA)KeHut

Hayroni [oJro)KeHHs, reopernuni Br{cHoBKI,I Ta upaKTuqHi perouenAaIlii,

c$oprvrylroeaHi y AprceprarlifiHifi po6ori, BrIKJraAeHi n noriqnifi nocliAosHocri, e

.uocrarniura o6rpynroBaHl,tMll. Bewtrurfi o6cgr MaTepl€LIIlB,AOCTaTHIMLI I HaJIeX(HI,IM qUHOM OOIpyHTOBaHUMI{. IteJr}lKr4n Ous}rr' Ma.lEPraJut''

:i6pauux s xoAi rrpoBeAeHH.fl HayKoBr/rx locJliAxenr ra eKcrepnuenrin, perenbHo

y3araJrbHeHo i roriqnJ trpoa"anisosaHo. Hayroni nonoxeHr{rl Ta reopernuHi

BLrcHoBKr{ y cBoeMy loriuHouy erKnaAeHHi He cy[epeqarb Syn4arvreHT€IJIbHI4M

noJroxeHHtM nApoMexaHKlr Ta ocHoBHrrM 3aKoHaM 3 Teopll IIpOqeClB TeTIJIO- Ta

Maconepela.ri.,{ocronipsicm pe3ynbraris AocriAxeHl ga6esneqy'€.rbct KopeKruoro

Teopl1 npoqecin TCITJIO-nApoMexaHrKlI

[ocraHoBroro i nupiurennxM 3aAaq AocniAxeHb, MeroAaMI{ AocJliAxeur ra ananisy,

sri sactocoByB€rnncb aBTopoM, 3 BtrKoprrcraHHf,M c)ru{acHltx MeroAEK npoBeAeHHt

AocniAxenr, o6.naAHaHHrr, [porpaMHoro sa6e3neqeHHf, Ta 3a AorloMororo ueroAin

ipi:ravnoi, MareMaruunoi, r<otTn'rorepHoi o6po6ruE peay.nrrariB eKcnepI4MeHTaJIbHIax

AocliAxenr. Bprcnosxu 3a oKpeMr,rMr,I pos4ilaun ra sarartHi BIIcHoBKIa Ao

AracepTarlifinoi po6orr BuKJIaAeHo .Iirro ra HayKoBo o6lpynToBaHo.

llaymone 3HaqeuHfl oAepxanrrx p$yJnrarin ra ix HoBH3Ha.

[ucepraqifina podora uicrurb HayKosi noroxeHH.f,.ro'HayKoBo o6lpynronani

pe3ynbrarr4 y rany:i upoqecir ra o6ra,{HaHut xirr,ri.rrroi TexHoJIoFii, rqo potn'xeyrom
- BgrKJTHBy HayKoBo-[pHKJraArry npo6leuy) flKa rlontrae y crBopenni uayronux ocHoB

TerrnoMacoo6uisnrx npoqecin uiA qac nupo6HuqrBa aJlbrepHaruBHoro rBepAoro

naJrHBa 3 BTopr.rHnoi cnpoBrrulr pocJrl,tHHoro roxoA)KeHufl. V gncepraqifiHifi po6ori

Bnepme oTpr{MaHo Ta onucaHo Hpr3Ky pe3yJrbTaTlB, IIIO CTaHOBISTb HayKOBy HOBpI3IIy

AocriAxenrrs. ErcnepnrvreHTaJrbuo AocniAxeno ri4po4uurui^y, rinernrry Ta



Ar{HaMir(y $imrpaqifiuoro cyurium ceMr.r pisnnx nnAin BroptlHuoi pocrutuuoi

clrpoBprHr4, Br{Brrr.rBrrllr BTIJTHB soprrnn Ta cTpyKTypu qacTI4HoK, BlIcoTH llapy uarepiarry

TA Uaparraerpia renJroBoro areHTy Ha urwrAxicrr cyuriHHx. Ha ocHosi

eKcnepr4MeHTiurbHrrx ,qaHlrx orpr{MaHo rpurepianrni pinHrunx AIrs BpI3HaqeHHs

roe$iqieHris sosHiuHroro reruro- ra rraacoo6rrainy y craqiouapHoMy uapi

.qocni.qxryBaHnx uarepiuin. BcraHoereHo asaroriro uix [poqecaMl4

TelJroMacoo6rr,riny 3 BlrKopr4craHHrM trprcJla Jlrroi'ca y nepio4 noBHoro HacHqeHHt

TerrJroBoro areHTy BoJrororc. Bugua.reuo teoperz.*ri sarexHocri xoeSiqieHrir

nuyrpiumroi,{u$yeii aocripKeHr.D( uarepiaris nia reMneparypu renJloBoro areuTy

uiA .rac Sirllrparlifinoro cyruiHHx ra MareMarEIHi uoAeli, u{o onncylorb rrrainy

BoJroroBMicry uarepiary 3 rracoM B 3aJre)KHocri siA napaMerpin npoqecy. Orpiu roro,

AocniAxeno eneprernuHi xapaKTepr{crr.tKrl :pasrin aJlbrepHarl4Bnoro rBepAol'o

nalr,IBa, BuroroBJreHoro 3 ocyrueHoi nropunnoi cupoudHrr pocnl4HHoro noxoAxeHlul

Ta noKa3auo uepcflerrrasHicrr ix nparrnqHoro BrrKopl4cranwa. flvrcepraqifina po6ora

raKo)K po3Br{Bae reoperprqni ocnorn ri4po4nnauirra craqionapHoro ruapy rropuuuoi
pocnunnoi cupoBlrHlr ni,q qac Qinsrpallifisoro cynrinnx, 3oKpeMa ruJrtxoM

AonoBHeHHs xpurepianbHr4x ganexsocrefi reoMerplaqHrlM cI4MIrJIeKcoM.

VAocrosutJreHo reoperrauni 3ac4pr xinerurn Simrpaqifinoro cyuriHnx,

3anporroHoBaHo po:paxynroei sarexHocri Anfl [porHo3yBaHHt msn.{xocri

Br{A€[JreHHrr BoJronr i rpunalocri npoqecy cyruinnr 4ocni4xyBaH]Ix rrrarepianin.

IIpa rrnrr He 3narreH Hfl orpn MaH lrx pesy;r rrari n.

Orpuuani pesymr#u uarorb [paKr]rquy qiuHicrr, ocrimru Moxyrb 6yrn

sacrocosaHi Nrfl uonepe4nroi o6po6rcu pocrunnoi eropnunoi clIpoBI,IHtr 3a

AonoMororc Shrrpaqifiuoro cyruinux s rroAiurblrrliM BI4roroBJIeHHlM

€urbrepHaruBHoro rBepAoro E€rJrr4Ba, i npn IIboIvry Ao3BontK).T rrponro3yBaru

ri4panni.rHufi ouip uapy, eHeprerrrni nurparu, ruiuy BoJloroBMicry ra rpunzulicrr

[poqecy. Pospo6neHi aJrropurMr4 po3paxyHrqy nLIToMLrx eHeprerlrrqHl,tx BI,ITpar

AO3BOJTflIOTb BprcHarIaTI4

erououi.*ry Aoqi.nrsicru.

Oinrrpaqiftnoro cyminur

orrTr4ManbHl TexHoJIorrrIHo napaMeTpH [poqecy Ta

3anpononoBaHo anaparypHe oQopunennx npoqecy

B npoMucJroBlrx yMoBax. orpuuani pesylrrarz
BrrpoBaA)KeHo y nnpo6nnqrso TOB <<Inrep-CHHTe3)) Ta rlepeAaHo AJI{ BI{KopLIcraHruI

TOB <<Bysniacrxufi cnupronufi 3aBoA)), TgOB <<flnronapur (KyMIIEJIb), Cn
<<farl a JITA>>, TOB <<Birarpo Bio-Tpefip>, TOB <<Kpa{rr5ae nlmo)>. Porpo6neHi

nayroni noJroxeHur ra npar<ruuni perouen4aqii BIaKopI{craHo y HaBqEuIbHoMy

upoqeci HaqionalbHoro ynirepcurery <<Jlrniscbr<a nonirexnirco> npz ni4rorosqi
lerqifi,la6oparopHrrx [paKTnKyruin, ni4 rrac KypcoBoro i 4nmouHoro npoeKTyBanwfl.

gi cneqiaJurocrefi <<Xirvri.rHi rexnororii ra inxenepin) ra <<Xapuosi texnonorii>>.

,,{ogarxono [paKT]rrrHa qinuicm oAep)KaHr.D( pesy.urrarin ni4raepA]Kyerbc{

orpHMaHr{M rIareHToM Yrpainu Ha s[HaxiA.



3ara.rrrna oqinra rmicry Arlcepraqifinoi po6om ra ii 3aBepuenicrr.

,{ucepraqifina po6ora e 3aBeprueHoro HayKoBorc nparlero, tKa cKJlaAaerbct 3

auorarlii Ha ABox MoBax si cnncrorra ony6niKoBaHax [pallb 3a reMolo ,4ucepraqii,

suicry, Bcryrry, ceMlr posginin, sucHosriB, cnrrcKy BHKopI4craHlIX AXepeJI s 240

uafiruenynanb ra AoAamis. firacepraqifina po6ora 3a crpyKrypolo, MoBoK] Ta crLtJIeM

Br,rKJraAeHns siAnosiAae suMoraM Ao oQopnareHurl Al4cepraqifi (uaras MOH YrcpaiHll

Jtlb40 nia 12.01.2017 p. is :rrrinaura, BHeceHHMn :riAno 3 HaKa3orra Ns 759 nia

31.05.2019 p.).

Meron Ar.Iceprarlifinoi po6oru e pospo6.nenHx reoperlttlHlfx ocHoB

ri4pognuauiru ra rinerprKn rerrrrovracoo6uisnrrx npoqecin Qinrrpal{ifiuoro cyuriHnx

BTopr.rHHoi cupornHra pocnnHnoro noxoAx(eHHr ra crBopenH.{ Ha ii ocnosi :pa:rin
€rJrbrepnarr{Bnoro rBepAoro [€urrrBa, AocriAxenHr ocHoBur4x xapaKTepl{crrlK

€ilrbrepHarr{BHoro rBepAoro rr€rrrr{Ba Ha ocHoBi ntopuuHoi cupoBunvr pocJIHHHoro

noxoAxemn.fl., a raKox( pospo6leHrur arraparypHoro oQoprranenH.s. Mera AocniAxenr

Aocfll:rryra, anci nocraBJreHi gasAanlur y Aucepraqifinifi po6ori posn'xsani nosHicno.

Y ecmyni o6qpynroBaHo aKTy€ulbuicrr reuu, cSoprnryJlboBaHo Mery, o6'eKt,

rrpeAMer, saAa.ri AocniAxeHb, HayKoBy HoBn3Hy ra [paKTI{nHe 3HaqeHnr, Hane4eui

siAoruocri npo oco6r,rcrprfi sHecox aBropa i aupo6aqiro orpuuanrlx peay.nrrarin.
-Ilepuuit posdin uictprtr rpurrvnufi ornxA nircparypu, npacer.reHoi

BHKOppTCTaHHTO TBepAOTO naJrr,rBa rA nepcneKTlrBaM 3acrocyBaHHt nroprnunoi

pocnuHnoi cnpornun sr fioro aJrbrepHarHs[. PosrrsHyro oco6rusocd ra [epeBarpl

$imrpa{ifi noro cyruiHnxboJrorux Aucnepcnlrx Marepianis.

,Qpyzuil posdin rrpncBrqeHo Brr3HarreHHK) MeroAonorii ra MeroAEKu 4ocni4xeur.
flpegcranJreHo pe3yJrbraru nn6opy raAoc.niA)KeHHt ceMlr rngin BroplrHHoipocnltmoi

cLIpoBr,rHH, rrlo MaroTb noTeHrlltrJr AJUI BrrKopHcTaHrur rK aJrbTepHaTpIBHe rBepAe

naJrrrBo B yMoBax Y4painn. Bnsua.reuo ocHoBHi $i:uro-rr,rexani.{Hi xapaKrepucrl{Kn

ceMH uarepiarir, sri ni4pirHmotrcx 3a Qopuoro ra crpyKTyporc qacruHoK:

KyKypyA3*ra nicrscrrnproBa 1apila, s.rlaiHna nrrBHa Apo6uua, siAXoAIa KaBoBoro

nnpo6Hnqrna,6yprrosufi xou, x6rryuui BrrrraBKH, xony4i gy6y snuqafiHoro ra IJIoA]I

riprcoramraHy ssuqafiHoro. HareAeuo .onuc eKcrrepr.rMeHT€ulbHoi ycranoBKn

Sinrrpauifinoro cyruiunx, MeroAHKrr AocniAxenru ri4pognnauirn rennoBoro areuTy,

riserraxu @imrpaqifiuoro cyruinnr, Bn3HarreHua roeSiqienris rerJloMacoo6uiuy ra
nnyrpiumsoi rua$ysii, rerrnorBopHrrx BJracrr,rBoctefi. bnponHuu, MeroAI,IKI4

npnroryBauHs 6pnreroraHoro ra rparryJrboBaHoro rBepAoro narII{Ba, CFD-rraerods

Koiun'rorepnoro MoAenK)BaHHt, ri4po4unarvrircu pyxy renJloBoro areHTy, Mero,qrIKH

cynynrix anrr,ripronanr (nororocri, Hacmnoi rycrunu, nopisnocri) ra oqiury noxu6or
nnuiprcnaus.

Y mpemuoa,ry posdini wane4eHo p$yJrbraru AocniAxeHr rigpo4unauixu pyxy

TerrJroBoro areuTy 4pier map nropunnoi pocnHHHoi cLIpoBrIHI4 ni,q qac
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$i$rpaqifinoro cyruinHx. Bunegeno 3aJrexHocri Ars Br{3naqeHux rigpaani.rHoro

o[opy mapy rraarepiarry AJUI ABox pisnrx AianagoHis slrcor craqioHapHoro rrrapy

naarepiarry (H:80+120 MM, H:90:110 Mu), peKoMeHAoBaHux AJrr cyruinur y
lpoMncnoBl{x yMoBEx. Ha nigcrari p*ynrtarin eKcnepr{MeHT€rJrbHr{x AocniAxenr
orpl{MaHo 3ane}r(Hocri Arq po3paxyury ri4pami.rHoro oilopy cmqiouapuoro ruapy

ncix AocriAxenux rraarepianin. 3a AonoMororc CFD-rraerolie npoBe4eHo

KoMn'rorepHe MoAeJIroBaHHfl ri4poguHauiru pyxy re[JroBoro areHTy. floxa:auo, rqo

orpuuaHi sanexHocri MoxHa Br4Kopr{croByBarr,r is npufinxrnoro ro.rHicrro Nrfr.

muptuoro 4iaua:ony Bl4cor ruapy rraarepianir. Tarox orpuMaHo y:araltueHi
3.ure)Knocti uix rpr.rrepieivr Eirnepa ra Kpnrepieu PefilrorrbAca Arlr orucy pyxy
TeruIoBoro arenTy 4pier ruap BTopunnoi pocrunHoi crrpoBrlrHr4 Ans AocniAxennx
Bucor craqiouapHoro mapy rtrarepiairy.

Vemeepmu{t posdin lp[cBflireHo eKcnepHMeHTuurLHoMy AocriAxerrHro Brurr{By

ocHoBIrI4x napaMerpin uporlecy Qiirrrpaqifinoro cyurinH.r na :uiny nonoronruicry

.qocni.uxyBaunx ruarepianin. Porpo6neHo ysarzurrueui garexnocri Ans
nporno3yBaHrrf, grvrinra BoJroroBMicry :arexno nig qacy ra pexlurain HacuqeHHt

Te[JIoBoro afeHTy BoJrororo, a raKox( Br{3HarreHo garexnocri Alrs, po3paxyuKy

rplrBaJlocri npoqecy cyruinnr. Aocni,qxeno inreucnsHicrr QimrpauifiHoro cyruinHx
Ta BcraHoBJreHo, rqo BoHa He 3airexurr ni4 Bncoru rrrapy rr,ratepiarry. IloxasaHo, r{o
uiAnuuenHfl TeMrreparypu ra ruBlrArocri TenJroBoro areHry cnpure g6inrruesnro

cyrrmnbHoro floreHrli airy.

If 'nmuil pozdin lncepraqii uicrrErr pe3yilbrarra eKcnepplMeHraJrbHoro

Br43naqeHnf, ocHoBHr{x rerrJro- Ta naacoo6uiunnx uapauerpin npoqecy

Simrpallifinoro cytuium BropnHHoi pocruHnoi clrpoBuHrr. BusHa.reuo cepegni

3HarIeHH{ roeQiqieHrie renrosiAAa.ri.Anfi cyxoro ra BoJrororo uapir AocriAxeuux
rraarepia-uin. ErcnepprMeHT€Irlbni .qani cprcreMaru3oBaHo ra [peAcraBJreHo y numa4i
3€IJlexHocrefi rpnrepiin HycceJrbra ra IIIepnyAa Anfl scix Aocri4xynanux uarepiarin.
llpo4elaoHcrpoBaHo uo,qi6Hicru npoqecin renno- ra MacorepeAaqi sa AonoMororo
tII,IcJIa Jlrmica y nepiog irroBHoro HacrlrreHHr re[noBoro areuTy BoJrororo.

Po:paxonauo roe$iqienru nnyrpirunroi,qt,tSysii ra BcraHoBireuo Ix ganexnicru ni4
TeMrrepaTyp[r Te[JroBoro areHTy.

y MocmoMy posdini HaBeAeHo pe3yirbrarrr Aocni.{xenr eHeprerrrqHrax

xapaKTeplrcrl,IK ntopnHnoi pocnunnoi cupoBrrHr.r ra rroKa3atro nepcnerrunnicru ii
BI4KopLrcraHHr flK €rrrbrepHaruBHoro rBepAoro rranr{Ba. Buroronneuo 6pureronaHi ra
rpanylroeani 3pa3Kr{ naJrvrBa, BH3HaqeHo ix eneprerrauni xapaKTepr.rcrr,rKr.r.

Bctanonreuo, uo 6purerynaHHrr crrpu{e niAnrauessro reflJrorBopnoi s4arnocri
vratepiarry. Burotosneni 6purerosaHi 3pa3Kr{ eiAnosiAarorb Br,rMoraM enpoueficbKr/rx

craHAaprin Ao rBepAoro naJruBa.
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Y caouoayposdiniBr43HarreHo onruM€ulrni napauerppl rpoqecy Sinrrpaqifinoro
cyuriHlrx nropunnoi cprpoBlrHLr pocJrr{HHoro rloxoAx<enH.fl Ha ocHoBi ogepxanlx

eKcrrepuMeHTElJIbHI,IX AaHlIX. 3anpononoBaHo [poMl{cnoBy ycraHoBKy

Sinrrparlifinoro cynrinnr ra zuropllrM po3paxyuKy rrlrtroMax enepreruqnliD<

nora:Huris npoqecy. PorpaxonaHo nvroui eneprern.rui rIoKa3HuKpI rpoqecy

Qinrrpaqifi Horo cyrtiHru Ar,s sc ix AocliAxeHlrtx Marepialin. .{one4eno e$errnnnicm

Sinrrpaqifisoro cyuinH-a n uopimusni r 6apa6anwlMl{ cyuapKaMl{, .f,xi sa3nuqafi

Br4KoprrcroBylorbct 4nx cyruinss 6iovracra.

Y eucuoeKax Ao oKpeMHX pos4inin ra 3ar€IJIbHI,Ix BucHoBKax Ao Aucepraqifisoi

po6oul Br{KrraAruorrcs sAo6yri y Auceprallii nafi6inrlu Ba}KTILIBi nayroei ra uparruuni

pe3yJrbrarlr, tri cnpusnu posn'lsauruo nayronoi npo6lervru 3 3a3HaqeHHtM

xingicnux rroKa3Huxie ogepxaHlrx pesylrrarin, o6qpyHryBaHHlM gocronipnocri

pe3yJrbrarin, $opnryJrroBaHHflM peKoMenqallift ilIoAo ix uparcrnrlHoro BktKopucraHH-fl.

,\odamrcu Ndcrsrn inrui lonorr,rixHi i lonigroni rraarepianu (m6nNrli ra pncyHKH,

rrlo He ynifiumu Ao ocuoBHoro reKcry Allceprallii), xxi Heodxigsi R.ns noBHorla

cnpufinxrrx ocHoBHoro reKcry gncepraqii, uateut Ha BuHaxiA ra aKTrI BrIpoBaA)KeHHt

y HaBrr€lJ6urafi npoqec, aKTr.r BnpoBapKeHHt ra nepeAaqi pesy.nrrarin Ancepraqii.

AnropeQepar i4enru'rnuitsaeuicrorvr 3 ocHoBHI4MI4 noJIoxeHrItMpI gucepraqii i

AocrarHbo rroBHo ni4o6paxae ocnosHi ii uayroni pe3ynbrarl4, ulo orpuuaui

s4o6yna.reM, a o6cxr nignosi,qae BcraHoBJIeHI4M HopMaM. O$opnaleuHt Allcepraqii ra

aeropeQepary ni4noniAae suMorarr,r MOH Yxpailru. [ncepraqifina po6ora siAnosiAae

ilacropry cnerlia-nrnocri}05. 17.08 - rpoqectr ra o6naAuanHs xiNdi'{Hoi rexnolorii.

flpegcraureHa AoKropcbKa gncepraqifina po6ora He uicultr pesylrraria, sHi

nigo6paxeHi y KaHAriAarcsxifi 4ucepraqii s4o6yna.ra 3a reMoro <<Oxucrrenns

rlr4KJroreKcaHy B npucyruocri noBppxneBo-aKTlaBHtrx peqoBuH) (cnerlianrsicrr

05.17.04 - rexHonoriq npo,4yrtin opraniuHoro cnHrey).
Ifosnora BIIKJIaAeHHfl pe3yJlrraris poOorn n ony6dKoBaH[x rpallflx.
OcnosHi noJrortceHHs. Ta pe3ynbrarlr Aucepraqifinoi po6otu y Aocrarnifi naipi

BrlrKJraAeHi n orry6riroeaHax.45 nayxoBrlx npallfi, 3 HHX 22 crarri y uayxoBlfD(

$axorux BlrAaHHf,x (y tornry .rracri 16 crarefi y BI,IAaHI{trx, rtri o6nironyrorrcx

HayKoMerpuqHnMr,r lasavrn Scopus ra Web of Science, s Hrrx rpI,I crarri y nugaHH-tIX 3

KBaprlrneM Ql, ra 6 crarefi y nayronnx $axoBl{x B}IAaHnxx Yrpainn), 4 pos4ilu y

KorreKrgBHr4x MouorpaSixx, 1 8 ny6nixaqifi y rraarepianax Jatlpaqrx xon$eperulifi, a

TaKox( oAprH rrareHr Vrpainr,r Ha BlrHaxil. O6csr i gnaicr orry6niroBaulrx npallb

uosHicfio oxonJrroe nci po:giJrr,r Arrcepraqii, a raKox B .qocrarHifi naipi nigo6paNae if
gnaicr. Ocnoeui p*yirbraru npoBeAeHHX :4o6yra.rel,r AocliAxenr orpnuani

carr,rocrifiHo, a oco6ucrrafi suecor s4o6ysaua s ony6rircosau[x y cninasropcrri

po6orax € BI43HaTIUIJIIHI{M.



Bncnonor rrloAo arcaAelriqnoi go6poqecsocri.

Ananig pyKonr,rcy Alrceprarlii csiA.rurb rpo re, rqo po6om uicrum pe3yJlbrarI4

opnriuarbHriD( AocniAxeHb, rrpoBeAeHr.rx r4o6ynaueu. .{ucepraqifi na po6ora uicruru
ueo6xi4ni nocunanH.f, Ha uayroei ny6nircaqii iurunx arropin npl4 BllKopucranHi ix
i4efi i p$yJrbraria, a quryBaHnr reKcroBr4x @parrrnenriu oQopMneHo KopeKrno. llpnt

npoBeAeHHl AOCIIA)KeHb aBTOp AOTp[MyBaBCs rrpr{HrllrruB aKaAeMlqHOl

4o6po.recsocri. B Ar4ceprarlifiuifi po6ori ra HayKoBr{x ny6rixaqirx, y .ttKLIX

suceirneHi ocHonni nayroni pesymrarlr, ropyrreHb araAeuiqnoi go6po.recHocri

npoBeAeHHl AOCIIA)KeHb aBTOp npunqnnin
go6po.recsocri. B Ar4ceprarlifiuri

(ara,4eruivHoro nnariary, caMorrJrariury, Sa6praxaqii, SamcuSiraqii) He BlIrIBJIeHo.

3ayraxeHnr qoAO rmicry i oQopnnJrenrrfl Arrcepral{ifiHoi po6orn ra
anropeSepary, ancrcycifi Hi no.noxeHHlr :

1. Mexanirrrr cyruinm xapaKTepr{3y€Tbcr He Jrrrrue Hinernxolo ra 4unamixoro,

€rJre raKo)K crarr4Koro. Crarrara [poqecy cyruiuux rpeAcraBJlt€Tbcfl y eurrsAi
pinronaxHux 3€urexHocrefi, xxi r Alrceprarlifinifi po6ori ne nare4eni.

2. Y po6ori He AocnipxeHo sBr{rqe repivrognQysii, rre Moxe Br4H}rKarn y mapi

AOCirlA)KeHrrX MaTepliullB.

3. flpn y:aramnenni eKcneplrMenT€rJrbHprx Aarrax AocniAxeHH{ Macoo6rvriny y
nrapi ruarepiany (porain 5) epaxonaHo Jrl,rue qricra PefinonrAca i IIInaiAra. Bi.{ouo,

ulo .Ha rli npoqecr4 raKo)r( BrrJrlrBae reM[eparypnufi Qaxrop, lqo BpaxoByerbct

rpnrepieira fyxuaHa, xrcuir y po6ori He BpaxoByerbc-f,.

4. V pos4ini -6 nxasaHo, rr1o renJrorBopHi xaparueptrcrr4Krir 3pocrarorb rIpI4

6purerynaHui rnepAoro harHsa 3 BTopr.rHnoi cupoBHHpI pocnuHHoro rroxoA)KeHHrI,

xoqa y BrrrraAKy BrrKopr{crannfl. xorrygin rerrJrorBopHa sAarnicm 3MeHltyerbct

(ra6n.6 .7, ra6t.6.1 5 s Al,Icepraqifinoi po6orn).

5. 3 rercry Ar,rceprarlii uesposyuiro, qn BpaxoByB€urrrcr,.,"pTparn renna y
HaBKOJTT{rrrHe cepeAoBprrqe rpu po3paxyHKy eHepreTuqH}rx norcasHl,Iris [poqecy

$irsrpaqiftnoro cyninHx.
6. Ha c.8 3 aBrope$epary rpu onuci suxiAnux yMoB ra p*ynrratin

xoun'rorepHoro MoAenroBaHHy ri4po4nHauirn pyxy rroroKy re[JloBoro areuTy 4pisr
cmqionapnufi urap ocymeHoi mopunHoi cnpoenHr{ pocnuHHoro noxoAxenns CFD-

MeroAaMr{ y qporpaMnoMy KoMnneKci ANSYS cni,4 6yno KonKperrrcyaarn, rIKa caMe

MareMarnqHa MoAenr o6paHa i nuxopucroByBaJracs. Ans, MoAeJrIoBaHH.x rropucroro

cepeAoBu[Ia?,flrci [apaMerpu mapy e Br{3HarrarbHHMrI sa BnxiAHruc yrrror? Hacnitrxu
3acrocyBaHH.a raKoi rvroAerri e aAeKBarHnvr i oAno3HarIHI{M Ans 3aAaHnx yuon?

BrasaHi 3ayBaxeHHrr He crocyrorbc{ rrprlur{HrroBr{x lronoxeHb Auceprartrifinoi
po6oru, a roMy He 3MeHrrryrorr fi HayKoBo-[paKTuaruoi qinsocri ra gna.{Hlvlocti

po6oru n qinorvry. Cnia raKo)K 3€BHaqHTrr, ulo BK€r3ani saynaxeuH.f, He BIrJIrlBaIorb Ha

3afaJrbHy no3HTr4Br{y oIIlHKy

aucrycifiHr{Mrr .ru rexHi.rHrrMr{.

Ar{ceprarlifinoi po6oru, a e JIrI[re AopaAqI4MI,I,



3aramHnfi nugronox no Anceprallifinifi
,{racepraqifina po6ora Inau{yrca OrerccaHApa Cepriftonuua <<Hayrosi ocHonu

TenJroMacoo6rvriHulrx npoqecis nia qac Br.{po6Hurlrsa €ulbrepuaruBHoro rBepAoro

rr€rlruBa 3 BTopHHnoi cupowrHrr pocn]rHHoro noxoAx(eHH-tD) e 3aBepueuolo HayKoBoIo

rpaqerc, s srifi orpnnraHi Honi nayroro o6lpynroeaHi pe3ynbrarrr y ruy:i nporlecin

Ta o6raAnanns xirvriqsoi rexHonorii, Ir1o B cyrynuocri posr'rlyrom Ba)KJII{By

HayKoBo-npraKJraAr{y npo6nervry, frKa rroJrrrae y crBopeHHi Hayronnx ocHoB

TerrnoMacoo6uisnux npoqecis nil qac Bnpo6nuqrsa €ulbrepnarl4BHoro rBepAoro

ilaJrvBa 3 BTopr{HHoi clrponnHl{ pocJII{HHoro rroxoAxeHHt.

3a arcryatrnicrro, HayKoBoro HoBrrr3noro, o6qpynronanicrto ra Aocroeipnicrto
HayKoBr{x noJroxeub, sncHosris ra peKoMeHAaqifi, orpl{MaHI{MI,I HoBrrMrI

pe3ynbraraMrr ra ix npaKTnrrHoro qinnicrro 4ucepraqia siAnoniAae racnopry

cneqialrnocri 05.17.08 - npoqecura o6naAuanns xirvriqHoi texno.norii ra BpIMoraM

r.r. 7-9 <<flop.sAKy rpucyAx(eHn{ ra nog6asJleuH.rr HayKoBofo cryneHrl AoKropa

Hayo, 3arBepAxceHoro rocraHoBoro Ka6inery Minicrpia Yrpaitrpr siA 17 nvcl.otaila

2021poKy }|bl197, mi nracyearorbctr AO Ar{cepraqifi ua ego6yrrf, HayKoBoro cryreHf,

AoKropa HayK, a ii anrop, Irauryr OnercaH4p CeprifioBltrr, 3acJryroBye npllcyAx(eHHt

HayKoBoro cryneHr AoKropa rexHi.rHr.rx HayK sa cneuianrHicno 05.17.08 __ rpoqecn

ra oSraauauHfl xinaiqHoi rexuonorii.

O$iqifiHr.rfi oroneHr,
npo$ecop xa$e4pn xirraiqHoi inxeHepii
Cynacrxoro AepxaBHoro yninepcurery

A.r.H., upoQecop

fliAnnc A.r. H., upof ecopna Orexcangpa JUIIIOUpHKA mcni4uyro :

Bqerurfi ceKperap

Cyucrroro Aep)KaBHoro yH

r.Q.-na.H., AoIIeHT Anafon
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