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AxryanuHicru reMrl Alrceprarlii. CyuaurrEfi po:nuror pisHux rany:efi rexsira
MoxJIIIBI{fi'zasl.sxu BrIpoBaAxeHHIo nosirHix uarepianin, xxi sa6esneqyrorb Ha4ifiHy
eKc[Jryarauiro nrapo6ie siAnoni.qarbHoro npr,r3Har{eHHf, B eKcrpeM6urbHr,rx yMoBax.

Ao raKHX naatepianin HaJIexHTb xepauira Ha ocHosi orcr4Ay qupronirc,
cra6ili:oBaHoro pisuavur oKcrrAaMI4. Illupoxe BHKopr4craFrH, raxoi xepanaira B

6ioueAurlzsi, ualruHo6ylysaHHi, ariaqifinifi ra uaSrora^:oeifi rarry3f,x
npoMl4cnosocri 3yMoBnelre ynir<a-tsHlaM rroeAHaHHrM NrexaHi.rHr4x BJracruBocrefi,
3oKpeMa BI4coKlIMI4 uiqnicfio, 3Hococrifixicrro ra rpiqauocrifixicrm. Taxi
rracrHsocri Brl3Harlalorbc.fl l,rixpocrpyKTyporc, xirvriuuul,r ra Qa:onuu cKJraAoM

xeparraixz, ffii r cBolo'repry 3€Lnexarb ri4 neryaaHHfl Ta pexr,rMy cnixalrH.a xepauiru,
3oKpeMa ii reuuepurypu. Ilpore norpe6ye nupiruennfl. aKryaJrbHe 3aBAaHHfl rrloAo
crpyKTypnoi qinicuocri Ta AoBroei.rHocri BVroroBJreHLrx repavriunux arapo6ir, xxi
flparlrcroTb y BLT rrle3a3Har{eHr4x yMoBax.

Y '{ucreHHl{x HayKoBI4x flpallf,x Aer€LJrbrro AocniAxeHo BnJrr{B JreryB€urbHr4x

eleueurin i rexnolorii BaroroBJIeHH, Ha @a:oaafi cKJraA Ta naixpoc'rpyKTypy
xepavrixz Ha ocHoBl oKcr4ly qupr<oniro Anfl ea6esfle.reHH.rr if
6araroSynruionalrnocri. O4uar, [paKTr4rrHo ei4cyrni locnilxeHH.f,, y xxux 6u
ni4o6paxancx noeHzft KoMnireKc ii vre>ianiqHux xapaKTepucruK 3€urexHo aia

cKJraAy, rei\rneparypra cnixanHfl ra vrirpocrpyKrypu. Haximi.rHoro ra Sa:ororo



niAc:rasi anani:y HayKoBrrx npaub MoxHa:po6rarra B[cHoBoK, rrlo BrrJrr4s xiN,riqHoro i

Sasoeoro cKJIaAy, reMneparypr.r cnixasu.s ra oco6rusocrefi rrair<pocrpyxrypu Ha

BJracrr{Bocri xepauixu na ocHoBi oKcr.rAy Ur4pKoHiro e HeoAHo3Har{Hr{M, ocKinbKl4 He

Br4.,rBJreHo .rimux xopenrqiiruux 3ilJrexHocrefi uiN HHMr4. Toury nupiueuufl rIHx

rrr4TaHB e aKlyanbHolo 3aAarlelo.

3 iHruoro 6oxy eKcrlepr{MeHTa[rHe Br43HarreHHf, BrrnkrBy rexHoJroriqHrzx

lapaMerpir o4epxannfl, xepauircn na iT Nrexani.rHi snacrrdeocri, 3oKpeMa rvriqnicrr,

rnepAicrr i u'.f,sKicm pyfinynanHx e Aocr4rb rpr{Banr{M i pecypcoB}rrparHr4M

npoqecoM. BIzxoA.s.Iu 3 uboro, BaxJrHBrrM e rrporHo3yBaHH.f, raexaniqHr4x

BJlacrl4Bocrefi xepauixu Ha ocHoBi orcu4y qupxoniro pisnaua niAxoAauu, ocximxu

Moxe 3HaqHo 3eKoHoMlrrpr uacoei, vrarepianrni Ta ruoAcrxi pecypcr4 uia qac

crBopeHHr er.rpo6in is raxor xepauixra.

Taruru qr4HoM, arryamnicrr Azceprauifinoi po6orra Br43Haqaerbc,

BcraHoBJreHH.rrM B3aeMo3B'.r:ry vrix Sa:oBr,rM cKJraAou i rrairpocrpyKTyporo Kepauixz

Ha ocHoei oKcr{Ay rlupxouilo 3 oAHoro 6oxy ra if Qi:uro-naexasiqHuuz
BJracrrlBocrsMu : iuuroro, a raKox nupirueuHxrra npo6reun o[Tr4MulJrbHoro

neryBaHHt fi nu6opy reMleparypr{ cuiranns repanrirz Anfl, ilocflrHeHHrr seo6xiAszx

eKcnnyararlifi unx BJracrLr Bocrefi .

Arrya-nruicm po6orll Tarox 6esuocepeAHbo ss'flgasa 3 HayKoBo-AocriAuaua

po6oraun Miuicrepcrna ocsiru i uayru Yxpaiun <Pospo6rca HayKoBr4x ocHoB

crBopeHH.rr 6araro$ysr<uiouarbHrrx oKcr{AHr4x repauivrizx vrarepia-nin ra

norpnrrin> (!E/OKC) (Ils AepxaBHoi peecrpauii 0122tJ000952) ra <lIiAsLrueHHn

naAifinocri ra nporHo3yBar{Hfl 6esne.rHoro pecypcy eneMeHrin ryp6iHHr4x 4nuryuin
aniaqifinoi rexniru) AE/AAT (Ne .{epxaBHoi peecrpaqii 01191J002248), y rKrrx

sgo6ynav 6y m Br4KoHaBrarlelo.

Hafirax.nuniuri nayxoni pe3yJrbrarrr 4ncepraqii' Ta ix HoBH3Ha.

Hafisaxrnniuri uayroni pe3yJrbraru Ta HoBrr3Ha 4ncepraqii rorlfrarorb y

KoMrrJreKcHoMy nnpirueuni Hayxono-[pr4KJralsoi gaAa.ri oqinrosaHH.fl BnnHBy

xiMi.rHoro cKJraAy i rer,ruepurypv cniraHnr, a raKox Sa:onoro cKnaAy i

cQopvroaauoi vrixpocrpyKryprr Ha uiquicm, uirpornep,qicrr i s'ssxicm pyfiuyraHHfl

xepauiru Ha ocHosi oKclrAy quprouiro AJIx sa6esneqeHHf, seo6xiAuux

SynxqionaJrbHux ra eKcrrnyararliiinux BJracrnBocrefi. Brae.IeHi saxoHoi\tipnocri

MoxHa 6ya. Br4Kopr4crutkr ilils. nzpo6uuq'rBa KepaMiqunx nrapo6ie y pisnax rtlny3sx

npoMlrcnoaocri. Eyro Aocrlrllyro raKnx pe'sylr,rarin :

- BcraHoBJIeHo, rro .IrrJrf,xoM cnpruonauoi elaiHu siAcorxa

cra6ini:yralrnoi 4o6arr<lr YzO: ra reMneparypH cniraHn.f, Mo)KHa AocrrrLl



Heo6xi.qHoro 6alancy ry6iuHoi, uonor<rinnoi ra rerparonamHoi 0u: y crpyxrypi
xepauixvr, rqo sa6e3ner{r{Tb ii nucoxy vriqnicru ra s'sgKicrr pyfinyBaHHfl;

- 3anpoloHoBaHo 4asepenqifiosauufa niaxia Ha ocHosi onrauamsoi
Sopuarisaqii an.s ouinrosaHHf, B'.f,3Kocri pyfinyBaHH, reparr,rixu ZrO2-(3...8) vron.%

YzO: MeronoM iu4eurynaq*s, nipalailorc Birepca. Taxa $opirrari:aqix yuoN rratBr4rra

oqinxy cyKynHoro BrInaBy xirvri.rnoro cKJraAy i renanep arypv cnixaHn.fl, a raKox
Sasororo cKnaAy, IrIo sa6esneqye s'sgxicrb pyfiuyrauHfl y rrrnoBoMy An.rr rrboro
KJracy urarepiania 4iauasoHi sHa.reHr 5,5 . . .9,0 1191u. * l/2.

- Ha niAcrasi eKclepl4MeHraJrbHr4x AocniANeur rpiquHocrifirocri ra
anali:y uopSolorii roBepxoHE pyfinynanHx po3rrrvpeHo ytrBneHH.,r npo yMoBa

4orvrinynanHf, Bl4coKoeHeproMicrxoro vrixpovrexaHisvry pyfilryeaHH.fl, rrlo rroJrf,rae y
rlolrrHpeHni rpiuluH y3AoBx naex 4pi6Hr{x 3epeH ra ix aruroMeparin i: yrnopeHHf,M
penre@noi norepxni pyfi nynannx;

- 3anpoloHoBaHo aHcaM6flesufi MeroA Ma[rr4HHoro HaBrraHH, Anfl
rIporHo3yBaHH.,I uixporneplocri qupxonienoi repauiru :a paxyHoK arperyBaHHf,
pe3ynbrarir po6orra r{orzpbox uero4ia MarrrrrHHoro HaBrraHH.s (er<crperraEurbHoro

rpa4ieutnoro 6ycrznry, Kareropifinoro 6ycrnnry, B:zLtaAKoBoro licy,
6ararourapoBoro nepqenrpona) €rnropr.rrMoM aAalrrlBHoro 6ycruury. Tare
arperyBaHHs sa6estreqllJlo cyrreBe niAnuulesH.rr rorrHocri (4o 89%) posu'r:auH.r
saAaqi 3 IIporHo3yBaHHf, vrixpornep4ocri uopinHxHo 3 KoxHr4M oKpeM?rM MeroAoM
ancau6lro.

Ilpaxru'rHe 3HaqeuHfl Ta [paxTr.rqna qinnicrr, oAepxaHux pesy.nsrarin.
flparruvue 3Har{eHHf, Malorb ogepNani pe3yJrbrarr4 rr,rixpocrpyKTypHr4x ra
iuexaHi'IHzx AocliAxenr repavrir<u Ha ocnosi oKcr4Ay qupxoniro, flKy Anfl
cra6ini:aqii rerparoHalrsoi Q*, ra ni4rnuleuna MexaHi.rHzx xapaKrepr4crr{K

neryB€ulH AlzO:, CoO, CeOz ra FezO: :a:6epexeHH.,r 3aJrr4rrrKoBoi xilrxocri YzO: lo
I rvtott.oh. lfe ea6esre]IrrJlo s'sgrcicm pyfinynaHux 5,61 MIfa.Ml/2, rr1o siAnoairae
xeparraiqi, rerosaHifi BHcoKr4M sN{icroru YzO: (3...8 von.Yo).

3anponoHoBaHo BI4KopHcraHHfl, ascau6reBux Mero4in l,raruuHHoro HaBqaHHs

AJL lporHo3yBaHH[ MexaHi.rHl{x BJlacrlasocrefi quprouienoi repauirn g AocrarHbo
BlrcoKoro roqHiclrc:

. KareropifiHzfi 6yctzur (CatBoost) :a6esneque 70% roqHoc'ri
nporHo3yBaHH.fl s'ssroc'ri pyfinyeannr;

o aAanrustruir 6ycuaHr (AdaBoost) - 77%o npu nporHo3ynausi nriquocri
HA 3THH;

. eKcrpeuanruufi rpa4ieHrHzfi 6ycrraHr

nporHo3yeanHi uir<porrepAocri.

(XGBoost) 79% Eplr



Ilpaxrnuua IliHnictb rIporHo3yBaHH{ Mexani.{Hr,rx BJracrusocrefi noJrtrrae B

ToMy, Iqo qe sa6esne.rye 3MeHIrIeHHfl vrarepialbHrrx, qacoBprx ra $iHancoBr4x Br4Tpar.

OrpravraHi n 4raceprauifiuifi po6ori pe3yJr6raru 4ocriAxeHb Buxopr{craHi s
HaBq€uIEHoMy npoqeci raQe,qpa Marepiano:uancrBa ra inNenepii rvrarepia-rris HY
"Jlrsiscma nolirexHira" nff nilroroBxr,r 6axa,uaepis ra acnipaudB 3a HarrprrMoM

132 "Marepialo3uancttro"; 6yayru ruxopucraHi 3 HaBqarrbHoro Meroro ra y
HayKoBo-locnirurifi po6ori raSe4p Jlrsiscrroro uaqioHalbHoro MeAr4qHoro
yuiuepczrery iueHi fiauuna farzqrrcoro; 6y4yrr ruropucraHi y BHII
"CTIEIIAPM" uia qac pospo6neuHx KoMrrJreKcHoro ni4xo4y Ao crBopeHH,
6araroQyHxqi oHanbHlrx repauiuur{x Marepi ani s.

Oqinma :rvricry Al{ceprauii, iT 3aBepreuocri. lncepraqia e 3aBeprrreHoro

HayKoBoIo npaqerc, f,Ka cKJlaAaerrcs si Bcryny, qorrapbox pos4inia, nacuonxin,
crrl,IcKy BLIKopI,Icrasoi lirepurypu ra AoAarKis. 3arartruuit o6csr ocHoBHoro reKcry
craHoBI{Tb 168 cropinor, 90 pracynxir, 17 ra6tut1r, crrucoK nraropucranoi
rireparypuz282 nafiuenyeaHb Ha 36 cropinKax, AoAarKr4 Ha 8 cropiHxax.

Y ncryni o6lpynroBaHo aKryallbHicru relan Arzceprarlii, csopuyJrboBaHo Mery

AocriANeHb ra roB'.sgaHi s Herc npeAMer ra o6'err AocriANenHq. BiAnoriAno Ao
nocrauesoi MerLI Bla3HarreHi ocnorni sasAaHH.f, 4ocli4xeuHr ra HalprMKr4 ik
nupiurenHr, BKa3aHo ua gn'.s3orc po6oru 3 HayKoBrrMr,r [porpavraMvr, nane4eno 4ani
IrIoAo oco6ucroro BHecKy s4o6ynaq,a ra anpo6aqii pesynrrarir po6orvr, a raKox
siAoruocri npo crpyKrypy lzcepraqii.

y reprroMy posairi npoanzuri3oBaHo uayxoai nireparypui Axepena Ha

npeAMer BI4KopLIcraHHs. xepauixn Ha ocHoBi oxcz4y qzpxoHiro B MeAr{rrHih ratyzi ir
uaurnso6yAynanni, a TaKox [epcneKTLrBLr 3acTocyBaHHrr TaKr4x KepaMlK y
na$rora:orift ra aepoKocMi.{Hifi rzlJry3rx, -sx saNaiHHzxis rpa4uqifiHr4x MeruureBr4x

crrasis. Ha nilcrani ornsAy cyqacHr.rx AocrrHeHb y uarepialo3HaBcrBi xepauiuuux
rvrarepianis uora3aHo Moxnllsocri QoprrayraHux $a:oBoro cKnaAy fi rrrixpocrpyKrypr4

Ta sa6esne.IeHH.rl neo6xiAnux BJracrrrBocrefi repauiru, reryrcrrr4 ii pi:nurrau

oKcI,I.uaMlI Ta ni46uparouz crtpurLr'rrunufi TexHoJrori.rHrafi pexuM, 3oKpeMa

reMneparypy cuiranss. IlpoanalisoraHi nireparypni lxepeJra, tr1o oxorrJrrororb

uupornfi clerrp AocliANeur Sisrar<o-vrexani.{Hr,rx sracrzeocrefi repauirz Ha

ocHosi oKcI4Ay qzpxoniro, He AeMoHcrpyrorr eAunoi resAenqii eunney xiMi.rnoro
cKnaAy ra reMreprypv cuiraHss na rari BJracrr4Bocri. I{rana o6rpyHroBaHo uorpe6y
rloA€Lnbrul{x 4ocli4Neur B3aeMo3B'rsry uix rexHoJrori.rHraiuu pexr4MaMr4

BI4roroBJIeHH, Itepauiru ra iT QisnKo-MexaHi.IHI,INrra BJracrnBocr.rrMr{. 3a.:Ha.{eHo, rqo

MeroALI MaIIII{HHoro HaBqaHHf, ycnimHo 3acrocoByrorbc.fi p.lrfl nporHo3yBaHH.,r



BJlacrl{Bocrefi pi3Hl4x MeriuIeBLIX rrl4 KoMlo3t4THrrx Marepi€urir, ane npaxraxa ix
Bl4xopr4craHHf, In.rr KepaMir uafixe ni4cytu.

Y apyron'ry porai.ni [percraBJleHo rexHoJrori.{Hi acueKrr{ oAepxaHH.f, repauixz
Ha ocHoBi oxcra4y qraproniro, 3oKpeMa HaBeAeHo xipri.rnrafi cKJraA Ta reMrleparypy
guixaHHg, otlHcaHo Meronl{ .{ocriANenr urixpocrpyKrypr,r ra noBepxoHb
pyffnynaHHfl\ BvI3HaqeHH.s Sasonoro cKnaAy, rycruHr4, nopLrcrocri ra MoAyn.f, lOnra.
y uboMy po:4ini TaKox HaBereHo ruropucraHi B po6ori eKcneprzMegra6si
MeroAHKrr BH3HaqeHHx uiquocri na 3tuH, uixpornep4ocri Ta tr'.f,gKocri pyfinyBaHH.rr

4ocni4xyBaHrlx xepauiuHux Marepianis. ,{eramno orracaHo MeroA TpgTorrKoBoro
3rHHy 6wrcu e 6oxorzna rnpieoM Ta MeroA in4enrynaHH, uipavri4oro Bir<epc a ;1nfl
oqiHronaHux a'sgKocti pyfinyraunx repauiru ra [orzJrbrrroro nopirHxrbHoro
auanisy. AxqenronaHo Ha oco6nnsocrflx Soprr,ryrannx nxi4ur,rx 6az raHprx,
npI43HatIeHI/Ix AIIfl npOrHO3yBaHH.f, Iraexani.IHzx BJIacTHBocrefi repanaixra,
BI4KOp 14 CTOByTOqZ MeTOAlr M alrrlrHHof o HaBrr aHH.f, .

V rperroMy po3Ai.ni scraHonresi oco6rzeocri sn,riHu Sa:oeoro cKnaAy ra
ItirpocrpyKrypH, nairpornepAocri, naiqnocri ra B'fl3Kocri pyfinyBaHH.,r xepauiru na
ocuori oKct4Ay qupxoHito 3arlexHo ni4 xouqenrpaqii oKcr{Ay irpiro ra reMrreparypu
cnirasH.s. [ocni4NeHo BIIJII4B reMleparypv cniKaHH.s 4ra pi:Hzx cxragia repauirz
Ha cnissirHoureHHs 0a: ra ii lairpocrpyKTypy, ruo 3yMoBLrJro sMiHz MexaHi.rHr.{x
BJlacrHBocrefi y IIrHpoKoMy Aiata:oni. !.ls eapianrin r<eparraixu, cneueuoi 3a
orHaKoBoi revrueparypr (1550 oC), roKa3aHo, uo 3 rrocryrroBr{M s6imrxenH.f,Na
ronqeHrpaqii oKcI{Ay irpirc 3MeHIIrHBcfl cepe4nifi po:rr,rip 3epeH, s6irrruuracfl.
qacrKa api6niuux 3epeH i :laeuruz rac qacrKa rpy6ruux 3epeH, crpyKTypa 3epeH
araJra o4Hopi4niruoro, a cepe4nifi poauip rop 3MeHrrrrrBc.r y noHaA 2 pazu. flnx ecix
napianrin 4ocli4xyBaHl4x xepauix BJracrrrBe rrocrynoBe 3Hr,rxeHHs rropr4crocri s
niAsIaqeHHrM TeMrleparypl4 cuixannx. fux vrarepianin, cneueHux 3a reMneparypkr
1550 oC, He BHf,BJIeHo oAHo3HarrHLIx 3aKououipHoctefi sNriHu poeuipir nop ra 3epeH,
a raKox po:uo4ily nopoxHl4H Ha nonepxui pyfinynaHH.,r 3a po:laipauu i Sacerox
ni4xony, oAHaK rIoKiBaHo saxexHicm ik uiquocri eia auicry irpiro i .racrox
xy6iunoi ra uoHorniusoi Sas. 3anponouoBaHo 3acrocyBaHH{ eiAroniAHrax
euuiprvnux :alexsoctefi Anfl Br,r3HarreHH.s s'.f,gxocri pyfirryaannx xepanrixz Ha
ocHosi ZrOz 3 AoAaBaHH.uM 3...8 tvtotr.Yo YzOs MeToAoM in4eHrynaanfl niparvrigoro
Birepca.

Y uerneproMy posgili noKa3aHo BnJrr{B JreryBaHHs oKcr{Aona irrarHiro, a raKox
KoMrrJreKcHoro JreryBaHHx pi:uuuu oKculLanara (A12O3, CoO, CeOz, FezO: ra y2O3),

Ha Sa:onzfi cKJIaA, Ivrixpocrpyxrypni oco6n[socri ra MexaHi.rHi sracrzsocri
qupxouienoi repairaixu. BcraHoBneHo renAesllii sl,riHu uiqnocri, nairporrep.4ocri ra



s''f,grocri pyfiHyrauHx, a raKox upoaHari3oBaHo rrrop$ororiro snalain xepal,rixn.
floxa":aso, uo Kepauriui na ocHosi oKcr,rry quprouiro, JreroBaHifi orcra.qoiu nraruiro,
sracruei cyrreBo Hzx'Ii 3HatIeHH.,IMr4 naiuuocri Ta s'ssKocri pyfiuynauHx, Hix
rlrapxonieeifi xepauiqi, lerorasiir 3...8 vror..Yo YzO:. BcranoereHo, rqo neryBaHH.rr
qupronienoi repauixu nelIeBIIrIdMH 4o6aexauz, 3orpeMa oKcr.rAaMr4 aryouiniro,
xo6anHry, qepirc i saliea, :a :6epexeHHfl 3€ururrrKoBoi ximxocri y2O3 I utott.yo
yMoxnLlBmoe cra6inieaqiro rerparoHamsoi $arra ra SopuyBaHH.rr ,upi6HosepeHnoi
nairpocrpyKrypl{. 3a ourzu€trlbHoro pex}rMy cuixaHHs (1580 oC yupo4oex 2 roA.)
Aocf,rHyra s'.f,slticTb pyfinyBaHHfl 5,61 Milz'Mt/2, uo e TrrloBoro An.,r rlboro KJracy
uatepia-rrin. 3aupouonoBaHo BHKopHcraHH.rr ancaru6reezx nreroAir MarrrrrHHoro
HaBlIaHHfl AJIf, rIporHo3yBaHH.rI vrexani.rHzx slacrusocrefi repauirz Ha ocnosi
oKclIAy qupronirc. [ttx cyrreBoro ui4ulaulenna roqHocri pose'.a:aHnx sa1a,i
nporHo3yBaHH-f, vrirpornepAocri qiei xepauirn yAocroH€ureHo ancau6reezfi uero4
MAUI4HHO|O HABIIAHH.'I.

Y sHcHoeKax roAaHo ni4cyvroK ocHoBHHX HayKoBr,rx pe3yJrrraris po6oru.

losHora BrIKJraAeHHfl pesy.nrrarin 4ucepraqii B HayKoBrrx BrrAaHHqx.
OcHosHi pe3ynbrarz AoclirxeHb ony6niroBaHo n 15 nayxoBr4x npaurx, cepeA;rKHX
6 crarefi y HayKoBux nepio AurqHux Br4AaHH.,rx, uo iH4erconani s N{iNHapoAHr{x
HayKoMerpI4tIHI{x 6azax AaHLrx Scopus ra/a6o Web of Science (xnapruli e2-e3), 2
crami y HayKoBzx Saxorvrx Bpr$allrxx Yrpairuw,4 rvrarepianu xoH$epenqifi, qo
in4excoraui s N,Iixnapo4nifi HayKoMerpu,auiir 6a3i Scopus ra 3 re3r{ Aorrosilefi
uixHapo4nnx xouSepenqifi .

Auoraqis [oBHo ra 'Iirxo ni4o6paxae ocHoBsi uoroxeHHfl, pe3ynbrarlr ra
BHCHOBKH 4acepraqii, cryninr HoBLI3HLI Ta [paKTr.rrrHe 3HarreHH, peaynrrarin
AocliAxeur, ix cyruictr ra oco6ucrufi nnecox s4o6ynava.

BiAcyrnicrs ropyrreHb axaAeuiqnoi ao6poqecHocri ni4rnepAxye HasBHa

AoniAra npo pe3ynbrarl,I nepeniprLr Ha ataleMi.{Hr.{fi nlariar Ar4ceprarlii Barpyx B.I.

cepea neAo.nirciB A rrcepra rlii proxcna niAsHaq rrrrr ra rci :

1. Y 4acepraqii naneAeHo 4ani rraixpocrpyKrypHr4x .{ocriAxenr :pa^arin
qzpxoHieeoi repauixa. Bapro 6yno 6 yrovHurtt, Ha sxifi linsnqi epa:xa oqiurcnalH
uirpocrpyKrypy. AHanisynuu uirpocrpyrrypy rroBepxHi spasra.{u s fioro o6'eui?



2. y .ql4ceprallii Ha cropiHKax 133-137 HaBeAeHo Spaxrorpa@iuni
napaMerpu AocliAxyBaHHx xepauir, c[erleHr4x upu 1550 oC. Ilorpe6ye rroflcHeHHfl,
IKI'IM qr{HoM BrnHaqaJrr4 posuripu nopoxHr.rH pyfinynaunr (pHc. 3.44), f,Krrlo
poauipna ninifixa :o6paxenb noBepxoHb 3JraMia (puc. 3.43) craHoBr4rr 5 uxnl.

a
J.

110,113

4.

llorpi6Ho [of,cHr4Tr4 repnriu <<t-m neperBope]rH$), HaBeAeHr.rfi na cr.
ru ll4.

B ureroguqi 4nx Kpalqoro cnpuituxrlx Bapro 6yno 6 Hasecru xiNri.rHufi
cKnaA Ta pe)Kr{Ma cnixassfly Br4tnfl4i ra6nnqi.

5. y po6ori rpann.f,rcrbc.fl oxpeui Hero.rHocri Ta iHrui rpauarzvHi
neAoliru, Ha[pHKJIaA, HelpaBLIJIbHe Bxr4BaHH.fl npzfiuenHaKa (rrp1a;;: (11pr4

reN'rneparypil (cr. 27, 68, 73) saN,Iicm npaBl4JrbHoro (3a reMrreparypr.D, ((rrpg

s6imrlreHHi (uir<pocxona)> (cr. 73, 87) sal,ricm rpaBr4JrbHoro (3a s6iruurenH.f,
(uirpocrona)>; B oKpeMI4x peqeHHf,x npouyqeui KoMt4, rrlo noeHHHi ei1pirrsru
niaps.qHy qacruHy perreHHs.

6. B 6aratrox BI4raAKax nplacyrui auruoMosHi rro3HaqeHH.r, rri norpi6no
6ylo tIoAarI4 yxpaitrcrrolo MoBoro, 3oKpeMa Ha cr. 54 nosHa.reHH.,r (SOC), na q.72
ro3HaqeHHs <SENB>> ra iu.

BiAsHa'IeHi 3ayBaxeHHf, He e BI{3HaqaJrbHr{MLr i ne BrrJrgBarorb Ha .sric*
Al4ceprallifinoi po6oru. Y qinovry nayxonzfi pinenr Azceprarlii, uonuaua olepxaHrirx
pe3ynbrarir, ix 4ocronipnicrr, nayKoBe ra npaKTr{qHe 3HarreHH, He Br4KJrr{Ka}orb

cyurHinin.

3ara.nrnnfi BHcHoBoK. lzcepraqix Banpyx Baleuruuz IsaHieHu <<Bnrze
neryBaHHs sa cra6inisaqirc $asonoro craHy ra BJlacrusocrefi oxca4uoi xepauixu na
ocnosi ZtOz>> e 3aBepueHolo HayKoBon rpauerc, axa rupiurye aKry€LnbHy HayKoBo-
npI4KJIaArry 3a[arly oqiurcrauHfl BIJIHBy xirrriuHoro cKnaAy i reuneparypz cniraHHx,
a raKox Qa^:ororo cKnaAy i csopuoeaHoi uixpocrpyKrypr{ Ha uiquicrr,
naixporneP.qictr i B'ssKicrr pyfiHyraHH.rr xepanrixz Ha ocHoBi orccu4y qupronirc 4nx
sa6esne'{eHHfl neo6xi4nux SynxqioHamnux ra eKcnnyaraqifiHlrx BJracrzrocrefi.

lucepraqix 3a cBoero aKTy€ulbHicrro, HayKoBoro HoBH3Horo oAepxaHgx
eKcrIepI{MeHT€uIbHI{x pe3yJlbraris AocriAxeHs, ix HayKoBoro o6fpyHrosaHicfio :ra

oi4nori4nicto teui 4uceptaqii, lpaKTur{Horc qinnic'rro, pinueu Br4KoHaHHrr

rlocraBJleHofo HayKoBoro 3aBAaHHf,, o6rpynrosaHic'rrc ocHoBHHx noJroxeHb ra
sucHosris nosFlicuo ni4uoni4ae Br.rMoraM HaKa3y MOH YxpaiHz }lb 40 eia
12.01.2017p. <IIpo 3arBepAxeHHrI BLrMor 4o oQopMrreHHf, Aprceprarlii>, nuuorau
ocsirHro-uayrosoi rporpaMl4, flKy ycuiuruo 3aBeprxr4Jra s4o6ynav, BHMoraM



<llopx4xy rlpl4cyrxeHH.a cryneH.rl AoKropa @inocoSii ra cKacyBagHf, piruenHa
pasonoi cneqia-rrisoranoi s'IeHoi paIiu 3ar(naAy sr,rqoi ocniru, Hayxonoi ycraHoBr4
flpo flpIIcyAxeHHtr cryreHs loKropa Siloco$ib> (:arnep4xeHoro flocragonoro
Ka6iHery Minicrpin Yrpainu 12 ci'tus 2022 p. J'{b 44), aii anrop Banpyx Barenruna
InaHisHa 3acnyroBye rpucyAxeHrrf, ifi uayroBoro cryneHs AoKropa $iirocoSii :a
cneqiarnnicrro I 3 Z <<Matepia-uoeHaBcrBo).

O$iuifiszfi onoHeHr,

:ani/qyrav Biaainy xopo:ii Ta rporrrKoposifiHoro 3axucry
@is[ro-MexaHi.rHoro i ncrnryry
ivr. I-.B. KapueHxa HAH Yxpainz,

AoKTop rexni.rHrax HayK,

crapurzfi Hayronafi cninpo6irnux Ceprifi KOPHIIZ

H Vroa.inri

B.ts.Kopxiir

0a os 2o2fin


