
fonosi pa:oeoi cneuiarisosaHoi sqeHoi

paqla, AoKTopy rexuiquux HayK,

upoQecopy xaSeapn uexauiqnoi
i nxeHepii ra- aeroNlo6inrHoro
rpaHcrlopry [epNaBHoro yuinepcrarery

<<XnrouupcbKa uolirexui xa>

Jlyuiny Iropy B oloAuul4poBllqy

BrxrvK

oQiuifiHoro orloHeHTa,

AoKTopa re4uiyqux HayK, AoueHTa' AoueHTa rcaQeapn rexHo.noriT

praur n Ho6yAyBa H Hq ra Mera.no pira.nbH l,tx nepcrarie Ha uio HaJI b Ho t-o

rexniq noro yHinepcuTeTy <<Xaprcincsnnfi nolirexni'IHr fi ixcruryn>

EACOBOI €ereuii Bo.noAnvru pinnn

Ha AncepraqifiHy po6ory TOMAIIIEBCbKOIO O;rera Oreroeuqa Ha reMy:

<<TexHo.nori.rne sa6egneqeHHq qKocri uasis Ha rloBepxHr . nupo6in: Hirce.niqy

TrrraHy n pn rvrircpoQpe:epynauHi>>,

rrpeAcraBJleHy na sgo6yTTq cryreHq AoKTopa Qi.nocoQil: rany:i lHaHs l3

<<Mexaniqua inxeHepir> sa cneqiarsuicrro 13I <fIpnKJraAHa nrexaHirca>>

Arrya.nruicrs reMrl Aoc.niAxeH Hq.

OAnurr,r is aKTy€urbHr4x nanprlain po3BI{TKy cyuacHoi rexHolorii

uauruuo6yAyBaHHr e ga6esner{eHHq ela oxoi srocri Ta roqHocrl vrircpoo6po6r<ra

Aeranefi is QyHrqiouarrbHr4x uarepiarie si cueqialrHlauu Qirraxo-rraexauiqszvz

BJracrr4Bocr-rMpr. [o raKr4x naarepianin H€ule)fl4rb Hixeni.q rvraHy (NiTi), qxvh

3aBA.rrKr4 eSexry uan4'-sri Sopnru, nceBAonpyxHocri, xopo:ifiHifi crifixocri ra

6iocyrraicuocri 3acrocoByerbcr y 6iovreara.IHifi rexHiui, npHla4o6yAyeaHui,

asiaxocNai.rHifi ranyri ra inrunx cQepax, Ae Ao ro.IHocri BI4foroBJIeHH.g nnpo6ie

BucyBarcTbcf, niAsrauleHi er,rr\aorv. llpru rlboMy eKcnnyarauifut xapaKrepvcrvKLl

Aeralefi 3HaarHoK) iporo Bu3Harrarotcg sxicrro cQopMoBaHI4x uircpoeleueHrin,

reoMerpllqHoto roqsicrro ra craHoM o6po6neHoi nonepxui'
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Pasorvr is rlrNa NiTi HaJrexr4rb Ao BaxKoo6po6nroBaHux naarepianis. flil .{ac

Mexani.rFroi o6po6r<r4 npoqBnqrorbcr ftoro Hr43bKa rennonpoeinuicm, cxnrruicrr Ao

4e$opvraqifiHoro suiqHeHHr, Br,rcoKa rrJracrr4rrHicrr i 3Ha-qHa aAresifiHa ssaeNaoAiq s

pisanruurvr incrpyvreHToM, rrlo nprl3BoAlrrb Ao niAeurleHHs cr,rJr i rervrneparyp

pi:aHH-a, iHreHcueHoro 3HorxyBaHnr incrpyMeHTa, noripureHHs sxocri roaepxui ra

Soprvryeannr rexHoJrori.rHrax geQexrin. Oco6rueo cKnaAHI4M € rlpouec

uixpoQpe3epyBaHHfl,- Arrs. rKoro xapaKrepHr,rfi uporB Macrrrra6uoro e$erry, KoJrI4

roBrrlr4Ha spirynaHoro rxapy crae cnisporrripnoro r paaiycoM oKpyFJIeHHt pi:amuoi
.i,

KpoMKr,r, a saKoHor\,iipHocri pi:aHur icrorHo ei4pisHrrorrcr nia rpaarauiftHoi'

Na exaH i.r Hoi o 6 p o 6 
-{.2.

He:naxaro.ru Ha 3HaqHy xiruxicru AocriANeHs y rany:i ruircpoo6po6xr,r

nrarepianie, rI{TaHH.rr KoMrrneKcHoro BpaxyBaHH.rr BnJrr4By pexnuie pisauHa,

uacurra6Horo eQerry, cr4JroBr4x, TerrJroB x i 4uHaui.rHr4x .rrBr4ru na QopuyBaHHq

noxasHr4Kis sxocri na:is y crrJraBax NiTi 3aJrnrrrarcTbcr HeAocrarHbo

AocniAxeHHMr4. I-{e ycKnaAHroe [pofHo3yBaHHr ro.rHocri rtaixpoo6po6r<u,

cra6imHocri TexHoJrori.{Horo npoqecy ra sa6esneqeHHr ueo6xiAurzx

excrrnyararli fi nux xapaKrepr4crr4K nupo6i n.

Baxrueo siAsHa.rHTH, rrlo AuceprauiftHe locriAxeuss Br.rKoHaHo B Mexax

4epN6ro4Neruoi HayKoBo-rocniAHoi po6orH

[epxanuoro yHinepcurery <<XurounpcbKa

rcaSeapv HrexauiqHoi iHNeHepii

uolirexuixa> <Moau$iKauiq

BJracrllBocrefi noee xoHb iurepueraniaie s eQexrou nau'sti Qoprura QpesepHlav

reKcrypyBaHHrM)) (aepxanHnfi peecrpauiiruwit J\b 0123U102013,2023-2025 pp.), a

fioro reMarr4Ka eiAuoniAae 3arBep.DKeHurM AepxaBHr4u npiopurerHr4M HarrprMaM

po3BrrrKy HayKu i rexniru, ulo.qoAarKoBo ui4rnep,nxye aKryarruicrr ra npaKTI4r{Hy

sHauyrui crb BHKoHaHoro AocriAxeHH.s.

V sn'r:xy 3 rIr{M Aurceprauiftua po6ora TouarueBcbKoro Orera Oreroezva,

npr4cBrr{eHa BcraHoBJreHHro saxoHoN,ripHocrefr sopuynauHr -sxocri nasie ni4 uac

uirpoQpe3epyBaHHq uireni4y rlrraHy ra pospo6neHHro pexovenAaqifr uloAo

nH6opy paqioHanbHr,rx peNrzvrin o6po6rra, e cBoeqacHoro, Mae HayKone i npaKrzqHe
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3HarreHH-s ra BiAnoeiAae cyqacHuM norpe6au po3BI4rKy rexHoJlorift npeur'r:ifinoi

Nrexani.{Hoi o6po6rH.

Crynins o6rpyHroeaHocri HayKoBHx noJrolneHb, eucuosrcie i

peKoMeHAaqifi , cQopvrylboBaHux y Arceprauii.

Hayrconi rroJro)KeHHJr, BLlcHoBKr{ ra npaxrzuui perovreH4aqii, HaseAeHi B

ArrceprauifiHifi po6ori ToNdauescbKoro O.O., e AocrarHto o6rpyHroBaHI4MI4 tK 3

Hayxonoi, raK i s upuxla4Hoi rorrKu 3opy. Ix 4ocronipnicrt :a6e:leuy€rbct

loriqHoro no6yAonoro AocliAxenHs, siAnosiAuicrro trocraBJ]eHI4x 3aBAaHb

o6panuvr MeroAaM .. - .uoc,niA)KeHH{, KoMITJIeKcHUM BHKopI4craHHflM

eKc[epr4MeHTaJrbH4x i .rucemHrax MeroAis, a raKox 3acrocyBaHHtM cyrracHux

saco6ie crarvcrvr.Inoi o6po6xn pe:ynrrari e.

llocra3nena Mera AocniAxeHus nocriAonno peali:oraua qepe3 cllcreMy

83aeMoIroB'q3aHr4x 3aBAaHb, cnprMoBaHI4x Ha BcraHoBJIeHHt saxoHoN,Iipnocrefi

Qoprr,rynanHr sxocri nasin nil qac uixpoQpe3epyBaHH-fl Hireni4y rLIraHy. llpra

rlboMy AocliAxeHH.s He o6uexyerbcf, aHaJli:ovr orpeMl4x noK€BHI4Kin rxocri, a

oxorrJrK)e culoni, reMrreparypHi, ei6paqifiui ra reouerpuuui xapaKrepvc-rvKLr

flpouecy, uro AaJro 3Mory KoMureKcso ouinurl,l BnJII4B TexHoJIori'IuHx naparraerpie

Ha pe3ynb r arv ruexani qHoi o6po6rr,r.

O6rpyuroeaHicrr orpr4MaHr4x pe3ynbrarie nilrBepAxyerbct BrIKoprlcraHHtM

cyuacHoi eKcnepr4MeHTzurbHo\ 6azu, sKa sa6esreqnJla enuiprceaHHq cnJtl4 pirauH.a,

naparvrerpin ai6pauii, feoMeTpr4rrHr4x xapaKTepr4cTnK nasie i norcasHzxie sxocri

nonepxHi. 3acrocyBaHHfl onrn.rHoi npoQinouerpii Ao3BoJII4n BHKoHaru xilrxicHe

ouiHrosaHHr He Jrr{trre flapaMerpin uropcrxocti, a fi reouerpuvuoi ToqHocrl ra

posvripin rexHoJrori.rHzx 4eSexrin, rqo ni,qsuqye 4ocroeipHicrr orpI4MaHI4x

eKcrrepr4MeHTaJIbHI4X AaHUX.

Baxruenr\a Saxropovr, Iqo niAczruoe o6rpyHronaHicrr pe:ylrrarie, e

noeAHaHHr Qirraunoro eKcnepr4MeHTy 3 rrr4ceJIbHI,IM MoAeJIloBaHH{M npouecy

MlKpoEpe3epyBaHHrI. BraropucraHHt cxiHqeHso-eJIeMeHTHofo aHani:y Aano

N,roxrzsicrr AocliArarz curoei Ta reuueparypui sBI{Irra, 6e:nocepeAHe

eKcrrepr4MeHT€urbHe Br,r3HaqeHHr rKr4x e cKJIaAHHM, a nopieHrHHr pe:yrrnrarie
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MOneJrroBaHHr 3 eKCrrepHMeHTtUrbHr4Mpr IaHr4MVr ni.4rnep4uno aAexear1licrn

no6yAoBaHl4x MoAe rreir y Me)Kax AocliAxeHl4x yMoB'

[ocronipsicrr ycraHoBneH14x saKoHolulipHocrefi- sa6esre'Iyerbct raKo)K

3acrocyBaHHqM cyrracHoro MareMarl4rlHoro anapary o6po6rH eKcrIepI4MeHTaJIbHI'lx

AaHr4x, 3oKpeMa NreroAis 4racnepcifiHofo ra pefpecifiHoro aualisy, ulo A03BOJIHJIO

xilrricHo ouinuru BrrJrr,rB ocHoBHHX TexHoJlofiquux Qaxropie i no6yayBarl4

MareN{arll.IHi rvroAeni Anq npOIHo3yBaHHf, nOrasunxin qKoCri npoqecy

uixpo$pe3epyBaHHt.

flparru.rHi perqrrlen.qaUii,aBTopa 6a:yrotcfl He JII4Iue Ha aHa-lll3l oKpeMI4x

r<prarepiin lrocri, ? ir ua ix rovrnlercuifi onrurraisaqii is 3acrocyBaHHflM QyHrcuiI

6axauocri XappiHrToHa, ruo ui4nurqye npaKTnr{Hy uiusicrr 3arIpoIIoHoBaHI4x

TexHoJrori.ruux piureHr ra sa6esneqye Moxrzeicrr ix euxopvcraH1fl' saneNHo eiA

upiopr,rrerHl,Ix BuMor Ao npouecy o6po6r<u.

Taruu qLrHoM, HaeeAeHi B Ar4ceprauifinifi po6ori Hayxoni rIoJIoxeHHfl,

Br4cHoBKI,I Ta [paKTI4tIHi percovrenlaUii AocTaTHbo o6fpynroeaui, ni4rnep4xeui

pe3ynbraraMla eKcrrepuMeHTaJIbHHX AocniANeHb, MareMarllrlHofo MoAenIoBaHHs ra

crarr,rcrpr.rHoi o6po6ru AaHux, sa6esue.{ylorb HaJIe)KHI4fi cryniur o6lpyuroBaHocrl

cQopvryrrboBaHr4x aBTOpOM HayKOBlrX IIOJIO)I(eHb, elacHoexie i lpaxrarlHl4x

peKoMeHAaIIifi.

[ocronipuicrr pe3yJlbrarie AocriA]ICeHb'

[ocroeipnicm pe3ynbraris AHceprauifinoro AocniA)KeHHt :a6e:leuyerbct

3acTocyBaHHf,M 83aeMoAoIIoBHtoB€UIbHI4X eKcnepl4MeHTaJIbHI4X, I-IHceJIbHHX i

CTaTr4CTIIr{HI,IX UerO4in, BI{KOp14CTaHHqM Bl'ICOKOTOI{HOfO TeXHOnOfi'IuOrO Ta

nurr,riprcnalbHoro o6laAsaHHfl., araKox rinmicuu\,t sicrasreHHtM po3paxyHKoelax i

eKcrIepI4MeHTaIIbHLIX AaHr4X.

ExcnepuvreHralrHi AocliANeHH{ rrpouecy rraixpoQpesepynaHHt cIInaBy NiTi

Br4KoHaHo ra pospo6JreHuMrl MeroAr4KaMH is enxopl4craHHtnr vrixpo0pe: 4iaverpoM

0,2;0,5 ra 1,0 MM y IxI4poKoMy.Uianasoni pexuuin piranHq' V xoAi AocliAxenl

orpuMaHo qacoei peani:auii crraAoevx cuJrvr pisanHr i ei6pauifiHnx npl4cKopeHb' a

TaKO)K BIa3HarIeHO KOMIIJIeKC IIOK€BHIrciS gxOCri na:in, 3OKpeMa urOpCrr<icTb AHa'
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ei4xraleHHfl. arvpvrHr Ta rr'u6uttu, pagiycu 3aoKpyrneHHt, KyrI4 Haxl4ny 6orosux

noBepxoHr i po:rr,ripra :ayceHuie. 3acrocosaHi saco6u nnviproBaHHt ranv 3Mory

oAepxarlr rinrricni 4ani npo curoeIafi i Anuauiquuir crau rpoqecy ra reoverpuuHi

xapaKTep r4crvKvr o 6po6nenzx nas i s.

focronipHicrr pe:ylrrarin quceJrbHoro MoAenroBaHHfl nigreepANyerbct

eKcrrepr4MeHT€LrrbHolo eaniAarriero po:po6neHoi cxiH.IeFIHo-ereueHruoi voAeli

flpouecy uixpoQpe3epyBaHHs. 3icraereHHr po3paxyHKoBl4x ra eKcrepl4MeHra.rlbHl4x

3Har{eHb cKJraAoBHx cvrlru pi:aHnr sacniA.rraro Mo)olueicrr 3acrocyBaHur nao4eli

Anr rocJriAxenHq cirnosux i pvrneparypHrrx xapaKTepl4crl4K rlpoqecy B Mexax

po3rnqHyrr4x yMo,.B o6po6rra. I{e Aano aBropy riAcraeu BnKopracroByBarl4

pe3ynbrarr,r MoAenloBaHHf, ilnfl auaniry reMneparypl4 crpyxKl{, nurortoi cvIrr4

pisaHnx ra 3aKoHovripuocrefi nporny uacurra6Horo eQexry.

Haaiftnicrr ycraHoBneHHX :arexHocrefi nigreep.u)Kyerbcq pe3ynbraraMa

4racnepciftHoro ra perpecifiHoro aHani:y. Anropou xirrxicHo Br43HaqeHo BHecoK

rtu6uuu pisaHHx, noAaqi ua sy6, urnraAxocri pieauHr ra esaeNaoAii pex(I4MHI4x

napavrerpin y :uiny cHJroBHX, reMneparypHr,rx, ei6paqiftnrax i qxicHnx

xapaKrepr4crr4K rpouecy. llo6yaonaHi perpecifiHi rr,roAeni Marcrb roeQiqienrra

4ereprr,rinaqii R2 y Mexax 0,70-0,99, rqo 3araJIoM ceiAqzm rpo .uocrarHrc

eiAnoeiAHicrr uoAerefi eKcnepr,rMeHT€rrrbHr,rM AaHr,rM y aocripKeHoMy ,qianasoHi

pexuuie.

OrpzvraHi pe:ynrrarv e B3a€Moy3roA)KeHI4MIa. 3or<perraa, BcraHoBJIeHo, uto ei

3MeHrxeHH{M lracrura6Horo roeSiqieHra 3pocraHHq nzrouoi cLrrLr pi:aunr

y3roAxyerbc{ 3 rrepexoAovr nil cra6irrHoro crpyxKoyrBopeHH-s Ao [epeBaxaHHt

nJracrr4r{Horo eraricHeHHs vrarepiany. BuqsreFrr,rfi BrrJurB pexHvie piraunr Ha

reoMerpr,rrrHy roir icrr, uopcrxicrr i QopuyBaHHt :ayceuqin raKox

ni4rnep4xyerbc{ pe3ynbraraMh crarr4crrar{Horo aHarisy ra BuKopucralouit niA qac

onruN,risaqii rexnoloriqnvx napanrerpin.

Tarau rrr4HoM, uane4eHi B Ar4ceprauiftnift po6ori pe3ynbrar?I e AocrarHbo

4ocronipH:av^pt) ocrilrxu rpyHTyrorbcq Ha eKcrrepr4MeHTaJIbHpIX AaHI4x,

ni4rrepAxeHr4x rrr4cerbHr4M MoAenrcBaHH.f,M i crarucrnr{Horo o6po6r<oro, a
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BcraHoBneHi 3aKoHoMipHocri ra po3po6neHi peKoMeHAalrii siAnoeiAarcrr

pe3ynbraraM npoBe.ueHl4x AocriAxesr.

Hayrcona HoB[3Ha.

Hayxona HoBLr3Ha AzceprarlifiHoi po6orz ToN{aruescbKoro O.O. nontrae y

po3Br4TKy HayKoBr4x 3acar, TexHoJroriquoro ga6esne.reHHt sxocri nasie ni,q qac

naixpoQpe3epyBaHHs c[naBy NiTi Ha ocHoBi xouueKcHoro BpaxyBaHHt cI4JIoBI4x,

TenJroBuIX, 4nHala iuuux i reoMerp I4qHI4x xapaKTepucrll K rlpo qecy.

Ynepure An{ rpoqecy vrir<po$pesepyBaHH-fl nasis y cunani NiTi na ocuoni

rroeAHaHHr er<cndpuveHTaJrhHr4x AocriANeur i cxinqeHHo-eJIeMeHTHoro\ ,' -

MoAeJrroBaH:afl BcraHoBJreno xilmicHi saroHol,tipuocri snrlley rnra6rauu pi:auna,
t'

noAa.ri na :y6 i urnIlArocri pisanux Ha cxraAoei curv pisaHna, TeMrleparypy

crpy)KKr4, ei6paqifiue [pr{cKopeHHr ra KoMnJreKc rIoK€BHI,IKin qxocri lasie, tuo

oxorrJrroe ruopcrricrb AHa, ei.4xureHHfl. uwrpvrtu it rrru6uuu, [apaMerpl4 6oKoezx

rroBepxoHb i po:vripu sayceHqie. I-{e Aano 3Mory Bn3Hav^krrvr 4orraiHytoui

rexHoJrorivHi Qarropr4 ra po:po6urn perpeciftHi sanexHocri Ant rlporHo3yBaHHt

pe3ynbrarin o6po6xu s AocriA)KeHoMy Aianasoui pexzvrin.

YAocrou€uleHo niaxia Ao oIriurcsaHHs uacrura6Horo eSexry rpa

uirpo$pe3epyBaHHi aycreuiruoro crnaBy NiTi TIJI.IIXoM BI4KopI4craHHt

uacurra6Horo roeQiqieura, qo xapaKTepl43ye cnlBBlAHoIrIeHHf, TOBITII4HI4

oKpyrneHHx pisanruoi xpovrrn. Ha ocHoei aHarrisy3pl3yBaHofo Iuapy ra paAlyca

nurouoi cvrlrvr pisannr Br43HaqeHo giana:oHl4 3HarreHb uboro xoe$iqieura, 3a nKIIX

nepeBaxae nJracrlrrr e szricueHHr Marepiany a6o Sopvrylorbct yMoBrI cra6ilruoro

crppKKoyrBopeHHf,.

Ha6yn noAaJrbrxofo po3Bt4TKy MeroA TexHoJroriqHoro :a6esneqenHq qKocri

nasie npr.r vrixpo$pesepysaHui NiTi, xxufr, Ha eitNaiHy niA nu6opy peNnvie :a

oKpeMr4M rroKa3HHKoM, rpyHTyerbcr Ha 6araroxpvrrepiarsHorrry npaxyeauui

reoMerpr4qHoi rounocri, uropcrxocri, napavrerpia 6oxoenx roBepxoHb i

npoAyKrlreHocri o6po6xz. Ue AossoJrr.rJro o6lpynryBarr,r gzQepeHuifionaHi pe)KHMI4

pi:anHr 3aJre)KHo ni4 npiopl4TerHux BI4Mor Ao sxocri nasie.
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3asuaqeHi pe:ynrrarv Micrsrl eJreMeHTr4 uayxonoi HoBH3HII, ocxilrxu

KoHKperr43yrorb garoHoNaipnocri vrirpo$pe3epyBaHHf, eaxxoo6po6moeaHoro

cnnaBy NiTi, po3lul4ptorcrb yf,BneHHq

crBoprolorb HayKoBe ui4rpyurr Infl

ilpo rporB uacurra6Horo eQexry ra

lporHo3oBaHoro QopvrynaHux tKocrr

vrinpoposnaipnzx rasin.

3na.ruuicrr oAeplxaHnx pery.rrrrarin AJrfl HayKn i nparcruqHo[o

Brrr(oplIcTaHHq.

Hayxone 3HaqeHHr 
.oAep)KaHr4x 

pe3ynmarie noJrrra€ y po3BI{rKy HayKoBI4x

3aear\ rexHoJroriqnoio 3a6e3ne.{eHHq sKocri virpoposr,tipuux rasie y nupo6ax :i\-'-
crrnaBy NiTi. Y po,6ori nouz6leHo yqBneHHf, rrpo B3aeMo3B'q3oK vrix pexuMaMl4

H,r i xpoQpe3epyBaHHrr, cr4JroBr{Mr{, reMrIeparypHI,IMI4 Ta ei6paqifinuvlu

xapaKTepLrerLrKaMr4 rpouecy i SopvrynaHHrM IIoKa3HI4Kis sxocri o6po6neHnx nasie.

O4epNaui perynrrarlr KoHKperr43yrou oco6lusocri npoqBy rtacrura6Horo eQexry

uiA qac nrixpo$p*epyBaHH.s HixeniAy rv aHy ra Br43Harlatorb yMoBI4 nepexogy ni4

[epeBa)ruoro [lacrnrrHoro nuricneHus nrarepiany Ao cra6ilrnoro

cTppKKoyrBopeHHt.

Hayroey uiHnicrr Mae KoMrrJreKcHe oqiHronaHHq qKocri nasie 3a cyKyrHicrro

rrapaMerpin, rqo xapaKTepr43yrorb uropcrxicrb AHa, ro.{Hict lll.vpLrH:a it, rtw6uuu,

reorraerpiro 6oKosux rroBepxoHr i posvripr.r 3ayceHuin. flpone Aerrvfir, aHanis rIoKa3aB,

uo 3€BHarreHi uorasHprxu Soprvryrorrcr uia HeoAHaKoBI4M IIJII4BoM pe)KI4MHI4x

[apaMerpis ra ix esaeN,roaift. Ue crBoproe ni4rpyHrfl Ans. rloAallblxoro po3BLIrKy

N{eroAie nporHo3yBaHHr i rcepynaHux srictro rraixpoo6po6xu SyHxuiou€ulbHl4x

naxxoo6po6moeaHl,Ix Marepianis..

llparruvua 3Haqr4Micru pe:ymraris noJrsrae y Moxnl4eocri BI4KopHcraHHt

pospo6neHoi ra eKcrrepuMeHTaJrbHo eanilosaHoi cKi u.{eHHo-eJleMeurHoi NaoAeri Arq

ouiHroeaHHr cKJraloBr4x cvrrvr pisaHnr, TeM[eparypHl4x xapaKTepI4crI,IK i nurouoi

ckrrrr4 pisaHn-a 3 ypaxyBaHHrM uacrura6Horo xoeQiqienra. MoAerr Moxe 6yru

3acrocoBaHa nia qac o6qpyHryBaHHr pexuuin vrixpoSpe3epyBaHHt, 3a .aKI4x

aa6 esneuylorbcf, cnpl{.arnl4ni yrr,ronu crpprKoyrBopeHHt.
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Poapo6rreHi perpecifiHi voAeli Aarorr 3Mory nporHo3yBarv cnlosi'

reMrleparypHi ra ni6paqifiHi xapaKrepvcTvrKl npoqecy' a raKox luopcrKicrb i

reoMerpl4qHi napaMerpl4 na3iB y Mexax AocniA)KeHoro 4iaualouy pexuMiB' ix

Br4Kopr4cr a;1Hfl. pa3oM is pesynrraraMr4 6araronpr4repianbHoi onruuisauii Ao3BoiIq€

glificnros aru uu6ip napaMerpin o6po6rra eiAnoeiAHo Ao npioprarerHl4x BI4Mor uloAo

ro.rHocri, uopcrKocri noeepxHi a6o upoAyKTr,reHocri TexHoJloriqsoro npouecy'

Ilparuruny uiHHicrb Marorb pospo6neni ra eKcIrepI4MeHraJIbHo aupo6onaui

peKoMeHAaUii uoao.rpr43HarreHHfl pexr'ruin ruirpo$pe3epyBaHHq Ilasie y crJlaBax

NiTi. OrpravraHi pe.y4upTr4 Moxyrr 6yrz BI4KopI4craHi Ha erani rexHoJloriqHoi

ni4roronrn Br4pq6Hr4rlrBa Aeralei is nixpoporvipHurrau t(oHcrpyKrl4BHI4MI'l

eJreMeHTaMvr rrLfl. MeAr4rrHoro npuna4o6y4ynaHHq, TotlHoro Malrluno6y.uynaH:afl Ta

iuurux ralysefi, y f,KllX 3acTocoByloTbcq nupo6ra s HirceliAy TI4TaHy'

llparruuHe Br4Kopr4craHHr pe3ynbrarie niArsepAxyerbcr ix ynpoBaAXeHHqM

y Aisntuicrr TOB (CO@-Opro) ra ui4npuevrcrea <.{aHixo>, a raKox y

HaBr{iurbHrafi npoqec [epNanHoro yHinepcrarery <XuroMrlpcbKa nolirexuir<a> nil

qac ui4roronrv s4o6ynauin ilepluoro ra Apyroro pinHin snqoi oceiru 3a

cleuialrnocr.rrMr,l G9 {IpvxnaAua uexanira>> ra G1 l.0l <Maulzuo6yAyeauHr

(Bepcraru ra iHcrpyvreHru)> npr4 eHrsraAaHHi AncuralniH <Teopix pi:auHr>>,

dlporpecranni rpoqecn o6po6rua vrarepianin> i <Po6o'Ii npouecu BI4coKI4x

rexnolorifi>.

[osHora Br{KJraAy pe3yJrbrarie qncepraqii a ony6niKoBaHnx ttpauflx.

Ocnoegi pe3yJrbrarr4 Ar4ceprarlifiHoi po6orra AocrarHboro Ivriporo sl4csirreHo

n ony6niroBaHl{x HayKoBLIX rrpaq{x aBTopa.

3a revroro Ar4ceprauii ouy6niroBaHo 14 Hayxonux npaub, cepeA IKHX 4 crarri

y HayKoBux Qaxoeux Ba;LaHnrx Vr<paiuu, 7 cTaTTq y BI4AaHHi, ulo iH4excyerbcs B

rurixHapo4Hl4x HayKoMeTpHrIHux 6azax Scopus ra Web of Science, a raKox 9

ny6nixauifi aupo6aqift noro xapaKrepy y Marepianax HayKoBI4x xonQepeHui fi .

Ony6nironani npaqi oxonlrorcTb ocHonui eranu BI4KoHaHoro Aoc,'tiAxeHHq,

3OKpeMa pe3ynbTaTn eKcnepI4MeHTaJIbHI'IX AOCJIIAXeHb npouecy

vrirpoQpe3epyBaHHf, cunaBy NiTi, rII4ceIbHoIo MoAeJIrcBaHHfl', c'IaTvIcTVtIHoro
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aHali3y orpr,rMaHr4x 3aJrexHocrefi, a raKox rrr4TaHH.rr orrruMi3auii pexuNlie pisaHur

Ta rexHoloriqnoro sa6esneqeHHr sxocri na:ie. I-le aae niAcraeu BBa)I(arI4, ruo

ocHosHi nayxoni rroJro)KeHHr, Br4cHoBKu ra npaKTHqHi pexovreHaauii Ar,rceprauiftnoi

po6orn AocrarHbo rroBHo ni4o6paxeHi e ny6nixaqixx aeropa.

V npaqrx, ouy6nixoBaHlrx y criraeropcrai, oco6ncrufi sHecox s4o6yea.ra

Bra3HaqeHo, uo Aa€ Moxrzeicrr iaeurzOixyBarv pe3yJlbrarl4, orpuuaui

6esnocepeAHbo aBTopoM Al4ceprauiftHoro Aocrirxenru.

Arcalervriu ua go6po.rec uicrs.

llopyruenr aicaaeNri.rHoi. 4o6povecuocri B ru,rcepraqii ra HayKoBI4x

ny6ninaqiax, y qKr,rx szceirreni ocHoeHi Hayxoni pesynrrarv Ancepraqii, He
''

BI4'BIICHO.

Yci pe:yJrbrarr4, qxi evHeceHo aBTopoM Ha 3axvcr, orpnrr,taHi cavocrifiHo i

ruicrstc.s n ouy6niroBaHrrx po6orax. Y po6orax, ony6riKoBaHr4x y cninaeropcrni,

nuxopucrani rilrrcz ri i4ei, rroJro)KeHHrr ra po3paxyHKlr, sri € pe3ynbraroM

oco6zcrux HayKoBrax nonyxin.

Ouiurca rruicry Ancepraqii, iT 3aBepuenocri Ta eianosiasocri

BCTAHOBJIEHIIM BIIMOTAM.

,{HcepraqifiHa po6ora ToMaruescbKoro O.O. e uinicnunr i rrori.{Ho

uo6ylonaHr4M HayKoBr4M AocnirxeHHrM, crpyKrypa rKoro silnoeilae nocras,'Ieuiil

ueri ra sa6esneqye uocriAonHe nnpiureHHa cQopvynboBaHl4x 3aBAaHb. Po6ora

cKJraAaerbcr si Bcryrry, qorr4pbox pos4inin, 3araJlbHI4x elacHoeKis, clI4cKy

Br{Kopr4craHVX pKepen i AoAarxis. 3aransnufi, o6csr A}rceprauii crasonws 246

cropiuor<.

Y ecryni H€urexHr,rM qnHoM o6lpynroBaHo aKTy€LrrbHicrr reuu, BLI3HaqeHo

Mery, 3aBAaHH.f,, o6'eKT i npe4uer AocriAxeHHq, HaBeAeHo eiAoNaocri npo HayKoBy

HoBr43Hy, npaKTnrrHe 3HaqeHH.rr orpr,rMaHLrx pe3ynbrarin, ix anpo6aqiro ra 3B't3oK

po6orra 3 HayKoBo-AocriAHoro reMarr4Koro.

llepruufi pos4in npr4cBqrreHo aHarisy cyqacHoro craHy AocriAxeHr y rany:i

naixpoQpe3epyBaHHf, cruranin NiTi. Anropour po3rnrHyro Qi:ur<o-vexaHi.Iui

oco6rr4 eocri vrarepiany, rraexaHigrrrn c yxKoyrBopeHHfl, [poqB vacurra6noro
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flBvrt\a, cyuacui niAxoAra Ao

vrixpopisaHHr,, a raKo)K MeroAI4

ouiuronaHuq qxocri c$opnonaHlrx nasie. 3a pe3ynbraraMr aHaliry KopeKrHo

Br43HaqeHo HayKoBy upo6nevry, cQopuoBaHo roHuenuiro AocliANesus ra

o6rpynroBaHo 3aBAaHHt Al4cepral{ifinoi po6oru.

y ApyroMy potaini HaBeAeHo MeroAI,Ir{He sa6esne'IeHH.s AocliAxeHr'

leralrHo orrucaHo eKcrrepr,rMeHT€LnbHy ycraHoBKy, TexHoJroriqne ra nr,rnaiproBa^nbHe

o6laAuasH{, MerorvrKu Br43HarreHHe. cur pisaHur, ni6pauifiru4x xapaKrepncrux i

rroKirHr4Kin -f,xocri 'nasie, a raKo)K MeroAI{Ky no6yAoBI4 cxiHqeHuo-eleveursoi\-'-
vroAeni npoqecy nrixpo$pe3epyBaHH s. ra 6araroKpl4repianrHoi orrprNdisaqii pexrzuie

pi:aHur. HaseAeHi MeroAr4Kr4 e AocrarHbo IIoBHI,IMI4 Ta :a6e:neuyrors

ni4rnoprceaHicrr [poBeAeHnx AocliAXeHb.

V rperroruy pos4ini HaseAeHo pe3ynbrarr4 eKcrrepr4MeHTaJIbHHX AocnlAxeHb I

r{r4cerbHoro MoAen BaHH.fl npoqecy nrixpoSpe3epyBaHHt crlnaBy NiTi. Aeropov

BcraHoBJreHo 3aKoHorraipHocri sNaiHu cun pi:aHHq, reMrlepar pHux i ni6paqifiHux

xapaKTepucrlrK npo ecy, AocniAxeuo npo-f,B ruacurra6Horo e$exry, BlIKoHaHo

eKc[epr4MeHTaJrbHy sani,uarriro crinqeuno-eJleMeHruoi rrloAeli ra npoauaniaoBaHo

BnJrr4B pexnvrin pi:aHHr Ha IIoKa3HI,IKI4 .flKocri cSopvroBaHux na.:ie.

Y verneproMy posaini Br4KoHaHo crarr4cruqHe onpauroBaHHq pesynrrarin

AocniAxeHs, no6yAoBaHo perpecifini rr,toleni ra [poBeAeHo 6araroxpnrepianrHy

onrnuigaqiro pexaMie nainpo$pe3epyBaHHq. Ha ocHoei orpl,IMaHux 3aJle)KHocrefi

poapo6neHo npaKTz.tri pexonaeHAauii rrloAo nn6opy pexrauin pi:annr ganexFto eiA

BaMor Ao reoMerplr.rHoi rovHocri, uropcrxocri nonepxHi Ta npoAyKTusnocri

rpoqecy.

3aranrni Br4cHoBKrl loriqno Br{rrJruBaK)m si sNaicry Al4cepraqii, eiAnoeiAalorr

rrocraBJreHuM 3aBAaHHrM i eiao6pa)Karorb ocnosHi Hayrconi Ta nparuauHi

pe3ynbrarr.r BaKoHaHoro 4ocri4xeHHx.

Y qilorvry AriceprarlifiHa po6ora e 3aBeprxeHl4M HayKoBuM AocJIiAxeHHqIta.

Marepian Br4KJraAeHo nocli4onno, po:4inu B3a€Mo[oe'sgaHi rr,liN co6oro, a
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crpyKTypa po6orr4 eiAuoeiAa€ Br4MoraM, rrlo BrlcyBarcrbct Ao 4racepraqifi Ha

s4o6yr:rr cryrleH-a AoKropa SilocoQii.

fucxycifini no.rroxeHnq ra 3ayBa)KeHHfl uroAo rrvricry ar.rcepraqii

Heseaxarc-uvr Ha rro3r,rrnBHe BpaxeHnq siA Ar4ceprauifiHoi po6oru, ii oxpernri

rroJroxeHHr Moxyrb 6yru rpeAMeroM HayKoBoi 4ucxycii.

1. AocniruKeHHt BI4KoHaHo Ant rpouecy vrixpo$pe:epyeaHHq nptMl4x na:ie y

cnrasi NiTi, u1o Ao3BoJrr,uro BcraHoBr4rl4 3aKoHorr,ripHocri BnnI4By pexnrraia pi:aHHr

Ha cnloni, reMueparypHi, ni6paqifini xaparuepr4crl4Kl,I rpoqecy ra IIoKa3HI4KI4

-f,xocri o6po6nenoi' . no.sepxHi. Bo4novac y cyqacHoMy Bl4coKoror{HoMy\,"-
nr,rpo6Huqrni sHa.{Ha Lracrvr*a vrirpoeneNaeHrie Mae rpocropoBy a6o xpranoninifiuy

reouerpiro, npu oOioOui {Kr4x icrorHo sNaiFr}orcrbcfl yMoBra epi:auHr incrpyveHra,

Mr,rrr€Ba roBrur4Ha apisynaHoro uapy, Ha[ptMoK Aii cvr pitaHHr ra yMoBI4

crpyxKoyrBopeHHr. Tonry Aorrinrno 6ylo 6 oKpecnnrl4 rvrexi 3acrocyBaHHt

3arrporroHoBaHr4x uoAelefi i pexovrenaauifi rnfl o6po6xra KoHcrpyKT14BH14x

ereN.reHri e crnaAni ruoi reorraerpii.

2. OAuuna is KJrrorroBlrx ereNleHrie po6orvt e criuqeHHo-eJIeMeHTHe

MoAenrcBa:rtHs, [poqecy rvrixpoQpe3epyBaHHfl. ,,{rx onncy MexaHiqnoi uoeeAiFlxz

vrarepiany Br4Kopr4craHo MoAeJrb nJracrnqHocri ,{NoHcoHa-Kyxa. Pa:ov is tllv,

ni4oruo, uo Anr cuasis NiTi cyrreBe 3HarreHHr Marorb $asoni reperBopeHHt,

rrceBAorrpyxnicrr ra reMrreparypHo-sanexHi Mexani.IHi eracraeocri. y po6ori

Aorrinuro 6yno 6 6inrur Aer€LrrbHo o6rpynryBarvr nra6ip caMe qiei ruroAeni uarepialy,

Br43Harrr4rra if o6ue)KeHH.rr AJrr Aocni4Nyeauoro aycreHirHoro cnnaBy ra ouinurz

ndoxruevfi BrrJrr4B npui,turtux npr4nyrrleHb Ha ro.IHicrr po3paxyHKoBl4x

pesynrrarie.

3. IIia qac aHariay vracura6uoro eQer<ry aBrop Br4Kopr4croBye uacurra6uufi

xoeSiqieHr, Br43HarreHr,rfi uepea noAatry na ay6 i paaiyc oKpyrneHHr pi:allHoi

KpoMKr,r. PasoNa is rHM y pearrbHoMy upoqeci rvrixpo$pe3epyBaHHf, MHrr€Ba

ToBrrlr,rHa spi:ynaHoro rxapy Br.r3Harraerrcq xiHeMarr4Koro pyxy zy6a ra 3€uIexHTb

eia fioro KyroBoro rroJroxeHHq, pagianruoro 6utts iHcrpyveura, [pyxHl4x

4eQopuauifi TexHoJroriquoi cr4creMlr i4 Mo)KJII4Boro uepieuovripHoro po:noai,'ty
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HaBaHTaxeHHf, vrix sy6auu. Ha Moro Alrvtty, Aoqimno 6yno 6 o6rosopvrvr BIIJII4B

rlr4x Saxropin Ha Br,r3HarreHHr uacurra6Horo xoe$iqieHra ra ouiHHru uexi

3acrocoBHocri :anporloHoBaHoro ui4xo4y.

4. Y po6ori suroHaHo eKcrrepr4MeHTzumHy eanigaqip cxinqeuuo-eleueHruoi

ruroAeni npouecy uir<poQpe3epyBaHHfl, oAHaK ouiHronaHHq if aAexnaruocri

Saxrr,ruHo [poBeAeHo rrnrrre 3a cKJraAoBI4MH cvlrr4 pisauHr. Bpaxoeyrouu, uo

MoAenb HaAani Br,lKopr4croByerbcfl TaKo)K n^nfl aHani:y reM[eparypHoro craHy

[pouecy ra AocniAXeHHq lracrura6Horo eSexry, Aouinrso 6yno 6 6inul AeraJIbHo

o6qpyHryBarv Ntoxnzeicrr gorrrl4peHH.f, pe3ynbrarlB sanrlaUii Ha qi
\,J.

xapaKTepvcruKu a6o nasecrr4 AoAarroei apryMeHTI4 uloAo aAeKBarHocri rrloAeni

caMe Anc reMneparypHl4x po3paxynKie.

5. Y .qucepraqii no6yAoBaHo perpecifiHi uoaeni qx Antr eKcnepl4MeHranbHl4x,

TaK i lnq trr4cerbHo orpr,rMaHlrx AaHr4x. BoAHo.{ac pe3ynbrarv cxiHqeHHo-

eJreMeHTHoro MoAeJrroBaHHr MarcTb 4erepuiHosaFll,Ifi xapaKTep, ToMy crarI4crI4LIHa

iurepuperaqir r<prarepiir :Havyruocri Ant raKl4x uoAelefi ni4pisurerscr eia

o6po6rcu eKcnepr,rMeHraJrbHr4x AaHr4x. Y :e'rcry 3 IrLIM AouilrHo 6yno 6 qirxiure

po3MexyBarr4 crarr4crtr,+ruir. aHali: eKcrIepI4MeHTaJIbHt'IX i po:paxyHKoBI4x

pe3ynbrarie ra :na4utv siAnoeiAHi roscneuns IuoAo inrepnperauii oaepxaHl4x

crarr4crrltlHl4x norasuur<is.

3asua.reFri aayuaxeHH{ Marorb rrepeBa)KHo 4racxycifiHIafi xapaKTep, H€

craBJrrrb nia cyltrin 4ocronipuicrr orpI4MaHI4x pe:yrrrarie, o6rpyuroeauicrr

csoprr,rynboBaHr.rx HayKoBr4x rroJroxeHr i evcHoexie ra He 3Hl4)Kytorb HayKoeoi fi

rp aKrr4rrHoi qi Hnocri gr,rc epraui fi uoi po6orra,

3ara.nsHufi ercHosoK Ta oIIiHrca qHcepraqil

,{ucepraqifina po6o'ra ToruaurencbKoro Orera Orerosl4qa Ha reMy

<<TexHororiqHe sa6esre.reHrur qKocri na:ie Ha rroBepxHsx nrapo6in s Hixeni4y

rraraHy npra uirpoSpesepyeaHHi) sa ceoiN,r sNaicroNa siAuoeiAae cneuialrHocri 131

<llpuxna4Ha rvrexanixa>> ranyai 3HaHb 13 <MexaHiqua inxeHepix>. Po6ora e

3aBeprxeHrzM carraocriftnulr HayKoBr4M AocniAxeHHsM, y tKoMy nupiueHo
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aKTyanbHe HayKoBo-[paKTI,lI{He 3aBAaHHq, uo lloJlqfa€ y BcTaHoBJIeHHI

3aKoHoMipHocrefi QopvrynaHHr rroKa3Hn ie sxocri nasie npra vrirpoQpesepysaHHi

cnnaBy NiTi 3 ypaxyBaHH.f,M Brrnr4By pexuuie pisannx, rtacuna6Horo eQexry,

cqJroBr4x, reMneparypHr4x i ai6paqifiHr4x xapaKrepl4craK rlpouecy ra po3po6nenui

HayKoBo o6rpyHroBaHr4x pexovreH4auifi uoAo rexHoJloriqHoro ga6egne'IeFIHq

-f,Kocri o6po6xra.

OgepxaHi pe:ynrrarv xapaKTepr,r3yrorbcfl HayKoBolo HoBI,I3Hoto, Matorb

Teoperr,rr{He ra [paKTuqHe 3Har{eHHq, e AocrarHbo o6rpynroBaHltMl4 i

4ocronipnvr:ry1a, a d"cHoeKa ra peKoMeHAauii eianoeiAarcrr nocraBrlenifi naeri fr

3aBAaHHfl M IOCnl4XeHHt.

lloAasa 4racepraqifina po6ora ToruaurescbKoro Olera Oreroeu'{a

<<Texuolroriqne ga6esneqeHHr sxocri ua:is Ha [oBepxHsx nr,rpo6in : uixeni4y

rprraHy npr4 uixpoQpe:epynaHHi> siAnosiAae cneuiansHocri 131 <llpzrna4Ha

uexanixa>, siAnosiAae Br4MoraM Ao .qraceprauifi Ha :4o6yrrr cryneHt AoKTopa

$irocoQii, a caue Br4MoraM nynmin 6, 7, 8 i 9 IIoprAKy npI4cyAXeHHq cryneHs

AoKropa SilocoQii ra cracyBaHHq pirueHHx pa:oeoi cneuianisoeaFloi e'{eHoi Palu

3aKnaAy erauoi ocniru, Hayxoeoi ycraHoBl4 npo npI4cyA)KeHHq cryreHq AoKTopa

Qiloco$ii, :arnepA)KeHoro llocraHoeorc Ka6inery MiHicrpin YxpaiHZ eil l2 ciqHs

2022 poKy N 44 (ti srrliHarr,rra), a iT aBrop, Totrlaureecxufi Oner Oleronnu,

3acnyroBye Ha npucyA)r(eHHs cryrleHt AoKropa QilocoQii sa cneqianrHicrro l3l

<llpzrnaAHa Mexanixa>> rarryri 3HaHb 13 <MexaHi.{Ha iHxenepix>.

OQiqiuuuil onoueum:

doxmop mexui,tuux HeyK, doryeum,

doqeum rcaQedpu mexHonozil' uautuuo1ydyeauun

ma MemeJtopis anuuux eepcmamie

HaqiouanbHozo mexui,tuoeo yuieepcume
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