
BIIIYK
o Siuifi Horo orroHeH ra Ha Ar.rceprarlifi Hy po6ory

TrourciHa {nu{Tpa O.rrencaHApoBurra
Ha reMy <<VAoclcoHaJr eH Hq rexuo.no riq Horo rr poqecy B r{ roroBJreH Hfl Jrrrrgx
po6o'rux Jrorarolt 3 ?I(apovriqHnx uine.neBr{x cnrasiB Arq sa6esueqeHHfl

. eKcrlJlyaraqifinux BJracrlrBocrefi ryp6iHu HH3bKoro rrrcKy),
rlpeAcraBneHy Ha gAo6yrrf, HayKoBoro cryreH.f, AoKropa @inocoQii B r€rJry3i sHaHr

13 MexauiqHa inxeuepin sa cueqialrsicrro 136 Mera.nyprir

Arcrya.nrHicrb reMr{ Aucepraqii.

lracepraqifine .qocniA)KeHH{ npLIcB.rrrreHe yAocKoH€ureHHro TexHoJrorii
BI4roroBJIeHHt JIIarI4x JIorIaroK 3 )Kapouiquoro sireJreBoro crrnaBy }{{C3[1-BI, u1o
IUI4poKo BllKoplacroByerbc.f, n ryp6iHax Hrl3bKoro rl4cKy ra3oryp6innrEx ABr4ryHis ra
ycraHoBoK. Oco6nplsoi sHarlyulocri eoHa nalynae B yMoBax niAsraqeHH.rr BrrMor Ao
pecypcy, uagifinocri ra AoBrosi.rHocri culoBl4x arperaris ra3oryp6inHr{x 4nnryuin
ra ycraHoBoK (fTA ra fTY).

Cuoci6 niAslaqeHHq eKcrlnyaraqifinvx xapar(repvcrr{K Hixereeux crrJrasis rnfl
BI4JIUIBKiB s pinuoocHoro crpyKTyporc 3a paxyHoK niAsuqeHHr nrr,ricry JreryBa;rbHrrx
ereir4eHris qacro -[pI{3BoArITb Ao ix nepeHacurreHH.f, i, f,K uacli4or, yrBopeHHt
crpyKTypHr,rx KoMrroHeurin, IIIo 3Henriqnrororb Marepian.

KouulexcHzfi uiaxia aBropa, a caMe roeAHaHH.s neryBaHH.f,, vro4zQixynaHnr i
BzcoKoreMrleparypHoi o6po6KLI po3rnaBy (vo4epnisaqii crnaBy), cuprMoBaHr4 fi sa
KoHTpoJIboBaHe Aocf,rHeHH.s crpl{flrrzsoi crpyKTypr{ Jrvrrvrx curasis, ui4nnuleHHfl
Sisurco-uexani'rHlax BJlacrueoctefi, Uo po6rarr reMy An ceprarlii 6essaueperrHo
aKry€rJrbHoro Anfl ralysi.

Oqinrca o6rpyuroeaHocri HayKoBHx pe3yirbrarin, i; AocroBipuocri ra
HOBI,I3HH.

Hayxona HoBI43Ha orpl{MaHl{x pe3ynbraris ALrceprarlii rroJrrrae y HacrynHoMy:
1. Bnepure cplcreMarl{3oBaHo ra y3arturbHeHo siAoldocri 111oAo Brrnr,rBy

cyMapHoro nvricry (Ti+Al) *ra :uiqurcBarlbHy y'-Sasy B x(HC s pisHuMra rkrrr aMu
sraiIIHeHHt. Yro'rHeHo rpaHl4trHy Mexy JreryBaHHq cyMoro eleuesrin (Ti+Al).
Meralorpa$ivHl{Ml{ AocnipKeHH.f,MI{ BcraHoBJreHo, rrlo 3a cyMlr Ti+Al > 8,2 % y
crpyrrypi crnaBy Qoptylorbcf, ryy6i rpaHr.rqi sepeu, ro rKr{x nugilrrcrbcs
eBreKrl4uHi Sasv, B pe3ynbrari ni46ynaerbctr 3MeHrrreHHr qacy Ao pyfiHyBaHH fl, rrpu
uuupo6ynaHni Ha rpl{Bany rraiqnicrr. lIpH nne4euui B po3nnaB 0,13 6 % nirenr-
irpienoi nirarypra sa6esne.{ye QopryBaHHfl roHKr.rx Me)K 3epeH npaKrr4qHo 6eg
nz4ilenr sHelairlHroroqux Sa:.

2. Bnepure po3paxyHKaMuI BcraHoBJIeHo, rqo ;tnfl rrpoBeAeHHr peanqii
rap6i4oyrBopeHHf, irpiro 0,015 rvac.o/o rrpv raSniro 0,25 vac.o/o AocrarHbo
0,02rtac.o/o ByrJIeIIro.AoAaBaHHt 0,15...0,25 vac.Yo ra$niro Ao XC3AK-BI $opvryerno6ynrpHi rcapligu ro Me)Kax 3epeH. Bipori4Ho nepnuuui xap6i4u rpi1g



Sopvryrorbcq 3 po3rJlaBy i cuprarrorb 3pocraHHro ruo6ylrpHr,rx xap6iaiB rr.{ry MeC.
Orpurvrauoi 3a po3paxyHKaMu xilrrocri itpiro i raSnirc, e Aocrarninr AnflyrBopeHrur
rilrxH rno6ylf,pHl4x rap6iaiB y cnnaei XC3AK-BI ga yMoBr4 3MeHrrreHHr xilrxocri
Byfnerlrc.

3. Orpzrr,raJrvr rloAElJlbtrtuit po3Br{ToK ysBJreHH{ rrpo upoqec yrBopeHHrr
Bt4coKoreMrleparypHllx xap6ids Hio6iro, raQniro i rurany. llorasaHo, rqo rpu srvricri
Byrnellro 0,06 tvac.Yo i nzxve, 6yrc Br,r3Haqarvrcs. geQiqur ByrJrerlrc, a or)Ke,
reryrcqi eleueHTu Burpaqarorbcs ua suiqHeHHs crpyKTypr crJr&By, a caMe:

raSnifi repelrrKoA)Kae pyfirryBaHHro Me)K 3epeH 3a paxyHoK npnrniqeHrur
nz4ileuHfl BropLrHHLrx rap6iain, i nxoArdrb s y'-0a3y;

- Hio6ifi AolarKoBo Jrerye y'-Sasy;
- rr4raH AoAarKoBo yrBoproe y'-Qasy.
Hayroni pesynbraru Allceprarlii Marorb Br4coKltfi pinenr o6rpyHroBaHocri ra

s6iraerbcf, 3 ycrarIeHI4MId HayKoBuMvr KoHrlerqiruz. Ue uiarBepA)KeHo rroeAHaHHf,M
reoperl4tlHoro MoAeJIroBaHHt (CALPHAD i KPAM), eKcrreprrMeHr€rrrbHr4x
AocniAxeHb 3 Br4KoplrcraHHqM cyr{acHofo na6oparopHoro o6laAHaHHr AT "MOTOp
CF{", BII "3M3" i upoulacJloBl4x nraupo6yBaHb Ha ui4npueN{crsi BII (3M3>.
OrpuvraJru rloA€ulbtttvtit po3BI4ToK ysBneHH.rr npo acrreKrri BnnLrBy uo4zQirynauur
irpieru, neryBaHHrI raQuienr i uio6ieu, a raKolr rpoBeAeHHr BlrcoKoreMrreparypnoi
o6po6xu po3tlJlatsy (BTOP) Ha Iraop$olorirc inreplaerui4in ra MexaHi.rHi
Bnacrltsocri crnaBy. KounJreKcHa rexHoJroris [Y+M+Hf+BTop] rroK€I3€rJra 3HarrHe
rIoKpaIqeHH.s y4apnoi s'sgrocti (V 2 pa3lr) ra x(apoMiquocri (V 4 pa3r,r), qo
u i4rnepA)Kye rroJroxreHH.s HayKo Boi uonu3Hrd.

OIIiHICa srvricry Aucepraqii, ii ganeprueHicrr ra AorpHMaHHfl rrpgHrluuin
aKaAeMiqnoT go6pouecHocri. Mona ra crlrJrb BrrKJraAeHHq pe3yJrbrarin.

[racepraqifiHa po6ora TbOMKIHA [rr,rurpa OrexcaHApoBr4qa ]g{arrucaHa
yrpaiucbKoro MoBoro.

Po6ora siAsHa'raerbcf, rori.rHoro crpyKTyporc, uocrigosHicrrc BuKnaAy
uarepialy, y3roA)Keuicuo MeroAI{rrHI,IX uilxoAis ra .rirxuM HayKoBr4M crr4JreM.
OxouleHo eci KrrotroBi erauu - siA anarrisy nireparypu Ao rpaKrr{.rHoi anpo6aqii
rexHoJlorii. Crpyxrypa AI,IcepraIIii e rloBHoro: ncryu, 4 pos4inra AocniAxeHHr,
3ar€LIIbHi szcHoBKrr, cultcoK DKepeJI i AoAaror. 3aralr :nuit o6csr lr4cepraqii
craHoBltrb I45 cropiHxy, 3oKpeMa ocHoBHoro reKcry Ar,rcepraqii 126 cropinox, 19
pI'IcyHKin, 3I ra6nuM, 1 AoAaroK ra uepelix BllKopr.rcraHr{x lireparypHr.rx 4xepen is
I 60 6i6liorpa$iqsux nafiuenyBaHb.

llpunqurrr aKaAeMi'rHoi 4o6pouecHocri aorprrMaHo: pe3ynb rarvr
cyrlpoBo.qxeni AocroBipHIauu [ocI4JIaHH.lMr{, ocHoBHa rracrrrHa rraarepialin
orpl4nroAHeHa B peIIeH3oBaHI,IX BI{AaHHf,x, Ha KoHQepeHrlisx. Anrop qirro AeKJrapye
wracHuiL BHecoK, a BI{KopHcraHH.f, nireparypHr{x Arxepen e o6rpynroBaHurM i
KOpeKTHr4M.



Bcryu
Bcryn gucepmqii nnrpuuanufi y KrracnruoMy crrluri rexni.rxux i

rueranypriftnux AocniAxeHb: norivxuft, crpyKTypHo virrr.rfi, ara4err,riuno
o6rpynroranr.rfi. Y nrorvry anrop o6qpynroBye aKryaJnuicru reuu, BKa3yrorrr{ Ha
ueo6xi4uicu BAocKoHaJreHHrr Jr[Bapnnx rexnororift 4nx xapouiqrnx cunarin,

.3oKpeMa 3 yp€txyBaHHrrM BlrMOr AO Aerarefi ryp6in Hr{3bKoro rncxy, ouucano
ocHosHi rpyAnorqi cxuffinicTB Ao yrBopeHHr ne6axanr.rx Qar. 3ragyro$cx npooi4ai
gocri4nnxn, rqo ni4rpecruoe {pyuroBuicrr ni4r'otonxll. Mosa Bcryrry rexniqno
KopeKrHa. Anrop nuroplrcroBye 3arEUrEHo npufinxry npo$eciftny repuinonoriro,
yHI,IKarOqI4 HalMipHocrefi, AOrpr4Myerbcflynl4ltaru1.?1 HaAMlpHOsreU, I AOTpI4MyeTbCfl aKaAeMlqHol eTI{KI4 CTI4JIIO. Aani
HaBeAeHo Mery, gaBAaHHf, loclipKeHH.a, o6'exr i upe4rr,rer, a raKo)K cQoprnryJrboBaHo

Aani

HayKoBy HoBI{3Hy f4 rIpaKTLIqHe 3HarreHHs. Vci Qop,utyJrroBaHHs uirxi, rori.rHo
non'l3aHi, 6es crzlicrLIqHLIX IToMLIJIoK. Mosa He ycKJraAHeHa, oAHaK Br4Marae

Qaxonoro po3ytuiuus rpeAMery AocJli4xeuus. 3arzuloM Bcryu 4o6pe opienrosaHzfi
ua qimoBy aylluropiro - SaxiuliB y ralysi MeraJryprii, i cnyrye nalifiHoro ocHoBoro
Anfl cuprzfi u flTT fl. HacryrHrrx pos4inin.

Poslir 1. JlusapHi )I(apoMiIIHi Hitce.uesi curaBrr, ulo 3acrocoByrorbcrr AJrfl
BH f oro BJreHHfl AeraJrefi rasoryp6inn nx AB rrryH is.

Poslir rpl{cB.lrreHo pereJlbHoMy rireparypHoMy orJrflAy ra aHarrisy iqryrorl4x
rraarepialin, qo 3acrocoBylorbcfl, Anfl, BI4roroBJreHHr Jroraror fT[. Antop po3rnf, Aae
oco6lusocri KoHcrpyrqii fTy, xnaczsixaqiro ra rrpr4Hrlr4nr4 po6orz KoMrroHeHris
ryp6inv, d raKo)K HaAae xapaKTepl{crrrry icnyrcqr{M MeroAaM Jrr{TTr: pinHoocHoro,
crlptMoBaHoro, MoHoKpI4cr€IJIi.IHoro. Crum rlboro pos4iny - HayKoBo-oprtgonuit,
in$oprr,r drvtB,Hnir i reprraiuolori.IHo ro.rHrafi. MosHi KoHcrpyxqii crua4ui, €ue
sposyrraili Anfl rexHi'rHoi ay4raropii. Knrc.{osi rexni.rHi reprrainra ("rap6i4u MC
TI4[1'", "repnnuui y'-nzAinenHfl", "inrepnaerali4ue slrirlHeuur't) Br4Kopr4croByrorbct
KopeKrHo ra 3 rIocI,IJIaHHf,MI,I Ha rireparypHi pKepena. 3nricr AonoBHroerbc.f,
ra6maq flMIvr cKnaAy cnrasis, rpI4KJI a1aMu Bnnr4By JreryBaJrbHltx i ryro4zsiryrc.rzx
ereNaeHrie Ha crpyKTypy, BJlacrlanocri, Sasony pinnonary. Ilo4auo anaris
uxi4luBl4x 4otuiruox, TaKux .f,K S, O, N, qo uoripuyroTb BJracrusocri XHC.
Orpevry yBary upu4ileHo eserry Bl{coKoreMrreparypHoi o6po6Kr{ po3nrraBy (BTOP)
- onl{caHo TIpIaHIII'III 4ii, IIo3rITI4sHi HacniArz 

^nfl 
3MeHrxeHHr cerperaqii, cupufl]g{:Hfl

pienovripnocri crpyKTypl,I. Poslir HarkrcaHo Aylre crpyKTypoBaHo, 3 .rirrr1d
no4iloM Ha ni4pos4ittu, tuo nonerrlrye opienrarlirc B Marepiani. Crzlr BrdKJraAeHH{

'rirxufi, Burputvrauui,t y noriqi rexuiqHoro ananisy.

Posl ir 2. Mare pia"rr u ra MeroA rr Ao c"rr iA?r(e H Hq.
Uefi pos4in Mae rpllKnaArtuit xapaKrep i uanu cauuit B inxeuepHo-

aualirzrrHoMy crzli. B HboMy aBTop AoKnaAHo onucye, flK caMe npoBoAurrvcs,
eKc[epuMeHTu, rxi ycraHoBKI,I BlaKopt4croByB aJrvtcfl,, sri MeroAr{Kr{ 6ytu
3acrocosaHi. 3oxpeua, 3a3HarreHo IuoAeli neqefi (FM- I-2-100 pospo6xu Qiprr,rz(ULVAC), ra sirrusH flHa ICB-0,16), cyqacHi upur a1u crreKrp€rJrbHoro ananisy
(ARL-4460, SPECTROLAB Ml0), Merarrorpa$ivHi uirpocKorr{ runis MIM-10 ra



Neophotra cyqacHi upurnoAra Ann nraupo6yBaHb (ZDMY30, Instronsl-lM,
InstronM3). lloaaerbcf, Aerarrbna inQopuaqir npo cuoci6 BBeAeHHs MoAuQiraropin

- sirelr-irpienoi lirarypu IrH-l, reryB€urbHr{x cronyK Ha ocHosi Nb, Ce, CoAlzO+.
Mosa uirxa, rexui.tra, 6es pr4Topr{rrHrax eJreMeHris. rlacro Bl{Kopl4croByrorbcfl
rrr4croBi AaHi, siAcorrosi KoHrleHrparlii, po3paxyHKrr. Ouucani .qocrilHi eapiaHua

NroguQirynanru crpyKTypr JrurBa 3 ypaxyBaHH.flM eQerry raptqoro isocrarnarHoro
rrpecyBaHHq (fIlI) ra BrrJrr4By rroBepxHeBoro MoAu$irynaHH.x rpld 3EuIprBIIi n 4ocliani
xeparr,riuni Qopnav, y flKr4x po6ouufi Iuap Br4roroereHufi 3 amouiHaroM ro6arrrry.
Oco6nuBy yBary npz4ineHo po3paxyHKaM 3a MeroAIaKoIo KPAM i CALPHAD. B
qinorray, crkrJrb rlboro Qynrqionamnufi, cyxuit, are uosHicuo ni4nonilae
3aBAaHHsM: crBopr4Tu uirry yflBy rtpo MeroAraKy, f,Ky Mo)KHa rloBTopvrrvr a6o
nepenipurv.

Poglir 3. BnnqeHHq BrrJrr{By irpiro Ha BJracrrrnocri JrrrBapHoro
)r(a poMirlHoro uine"neBoro crrJraBy.

IIefi pos4in Mae auzuriru.rHzfi xapaKrep, crprMosanuir Ha rof,cHeHHfl
3aKoHovripnocreir, mi 6ynr4 Br4flBreui y rpoqeci AocriAxeur. Crum B ocHoBHoMy

Hayronufi, 3 uu6ororo rexni.rHoro reprr,rinororiero. y rercri rpoBoAsrbcs .Iiffii
uapareni rvrix xirr,ri.rHr,rr\d cKnaAoM i crpyrrypob, 3 nocrrJraHH.f,M Ha po3paxyuroni
MeTOATA

Anrop HaBoAr,rrb cr4creMarusaqirc Ta y3araJrbHeHHrr AocniAHI{IIbKI{x
vrarepianin ilpo BrrJrr.rB srnriHu KoHrleHrpauii Ti+Al Ha yrBopeHHf, y'-6agu B

xapovrirlHr{x Hirereeux clJraBax 3 pisuuuu uexani3MaMla sN,IiqHeHH.f,, f,Ke

orrr{cyerbc.rr ninifiHoro riniero rpeHAy si 3HaqHr{M roeQiqieutou AerepMinallii.
Biluosiruro Ao po3paxynrin crpyKrypnoi cra6inruocri ra pinuonaru xiNai.rHoro

cKnaAy curaeis spo6neHo Br4cHoBoK, rrlo rpu (Ti+Al)>8,2oA i (Cr+W+Mo) >20,8yo
Mo)KJITIBo rroflBJleHH.f, eBTeKTr{.rHoi Qasu Ha Mexi sepen, trIo 3MeHrrrye x(aporvriquicrr
y nopinruuui s rexHirlHr4Mra rapaMerpaMr4 cepifinoro Brrpo6Hurlrsa.

flo4auo Br{cHoBKr{ qoAo KoHrleHTparlifi, rxi cnprasrorb 3MeHrxeHHro 4eSerrrn
HaTIpLIKJIaA, BBeAeHH{ B cIrJraB 0,l36yo uirem-irpienoi niraryplE sa6esneqye

QopiraynaHHfl B HboMy roHKr{x Me}K 6es nra4ureHb.

B pos4ini nepeAaHo cyrb eKcneprauenrin, Ta AoBeAeHo rrpaBrdnrsocri
3arrporoHoBaHrax ui4xolis.

Poslir 4. Pospo6rca MoAepHisosaHoro crrJraBy XC3AK-BI4 3

nil nu uteH r{ M rr BJracrlr Bocrr M Ir.
Ocransifi posair uae rprrKJraAHy crp{MoBaHicrr ra e roriquo 3aBeprueHr4M.

Bin uicrurr pe3ynbrarvr Br{Kopr{craHHfl 3alpolouosaHoi TexHoJrorii B yMoBax
ui4npIaeMcrB (AT "MOTOP CF{", BII "3M3"). Crulr - rexHiuuuit, is .rucreHHr4Mr4

quQparvru, uopinuf,JIbHLIMI{ ra6nnq flMvr. 3rvricr rlboro pos4iny crpyKTyponanufi 3a

BrrJrr4BaMLr: Ha MaKpocrpyKrypy, vropSolorirc rap6i4in, Qasony cra6inruicrr,
rvriUnicrb rrpr4 Tpr4BanoMy HaBaHTaxeuui.

Aerop o6qpyHroBye KrrorroBi rp mepii nia6opy rexuorori i uarepiarin,
rIpI{AarHI{x Ann MoAepHisr qii cnJraBy XC3AK-BI. ApryreHrye po3paxyHKaMr.r,



3acHoBaHr4Mr4 Ha MeroAax KPAM, PHACOMP ra in., sxi BrrcHarrarorb sAarHicrr
eraxiAHHX rrJraBoK Ao MoAu$ircyn aHlnfl., neryBaHHr rorrlo, i ssarari ao MoAepHisarlii.
Hano4rarr eQexrusHicrr KoMrrJrexcnoi MoAepHigarlii [Y+Nb+Hf+BTOP], Iqo
ni4rnepA)Kyerbcs pe3yJrbraraMu MexaHi.rHr.rx Bznpo6ynanr. 3vrina vropQonorii 3epeH

sa6egueqye uiAsraqeHy Halifinicrr 4eralefi. 3a p$yJrbraraMr4 KoMrJrercuoi
MoAepHigaqii yAapHa s'ggricrb rrpz nuupo6ynani spasrin 3pocna z 2I,7 [x/ul2 Ao
48,3 fixlcrur2, a qac Ao pyfinynanHs, npn reMreparypi 850 og ra HaBaHraxeusi
350 MlIas6imulvrBcn s 150 roA. Ao 671 roa.

Poslir uicrurs rliHrry inQopuaqiro Anfl rrpaKrrrqHoro nrapo6HI4IIrBa:
po3paxyHoK rrrrrxrlr, TeMrreparypui [apaMerpr4 BLrrrJraBKr{, Br{Morr{ Ao xiMi.rHoro
cKJraAy, pexnuin BTOP. HaneAeui peKoMeHaarlii rapaHryrorb MoxJrrasicu
pe€IJrbHoro 3acrocyBaHH.f, p e3yJrbraris AocniAlKeHHr y Br.{po6nuqrsi.

Poslir <<3ara.urHi BrrcHoBKrr)> e 3aBeprxeHH.f,M Ar4cepraqifinoi po6oru ir
AeMoHcrpye, qo aBTop rroBHoro rraiporo Aocsr rrocraBrenoi Meru. Crram Br{KnaAeHH.f,

erucrrr4fi, resovui1 aJre BoAHorrac HayKoBo uanipe:nuit i nocniAosHr,rfi. Vci ocHoeHi
pe3ynbraru 3rpylosaHi 3a reMarr.rrrHr{Mr{ 6lorauu: BrrJrr{B JreryBaHHq,

rvroluQixynauur, BklcoKoreMreparypnoi o6po6ru po3nnaBy (BTOP),
rcap6i4oyrBopeHHf,, vrirpocrpyKTypni oco6rusocri ra uexauiqHi sracrraBocri cuany
XC3AK-BI. Mosa Br{cHoBKlB rnrra, $arrkrrrHa. Anrop Sopt"tye 3aBeprrreHy cr{creMy
3HaHb, qKa uiAsoAr4Tb Ao rrpaKTrirrHrrx peKoMenlaqifi.

3vricr sucHoeris oxonJrroe uacryuui KmotroBi nrovreHTlr. BusHaqeHo
ouruuamni iurepnarz p^nfl neryBaHH.f, cnJraBy Nb i Hf. BcrasoBJreHo, rqo irpifi
cnpl{;le 3MeHIueHHro AeHApr4ruoi nixsarlii ra noKparqeHHro cra6ilruocri crpyKrypr4.
llorasauo, tr1o B pe3ynbrari 3acrocyBaHHs 3arponoHosaHoi TexHoJrorii

[Y+Nb+Hf+BTOP] yAapHa s'sgricrb crrrraBy 3pocraey 2 pazu, a qac Ao pyfiHyBaHH.rr

- y 4 pazu. 3asHarreHo, rqo caMe o6po6xa po3rnaBy Ha repruy i apyry rpuruuui
rorrKl{ BTOP Ao3Bonqe NdiHirraisynarra 4eQeKTLr rr{ry nop i esrerrr{rrHurx BKJrroqeHb.

flo4aHo peKoMenaauii qoAo npoMr.rcJroBoro 3acrocyBaHHr. 3ararrni
BI4cHoBKI{ csiA.rarb rrpo BricoKy sricrr npoBeAesoi po6oru fi saxruBe rpr{KnaAHe
3HarreHHq orpl,IMaHr4x pe3yrrbraris.

Oupu.rrroAHeHHfl pe3yJrbrarin qucepraqifi uoi po6orr{.

Anrop orry6niKyBaB 7 HayKoBr{x crarefi, 3 qKr.rx oAHa in4ercyerbcf, B

Scopus/WoS, qe 6 y Qaxonux )KypH€rJrax. I{e e Aocrarnirra pinnernr [rfl
ni4rnepA)KeHHfl anpo6aqii pe3ynbraris. Kpivr roro, pe3ynbraru Aouosi raJrucb Ha

Tpbox HayKoBo-rexHirlHlrx roHQepeuqisx. OupznroAHeHH.rr oxorrJrroe sci ocHosHi
acrIeKTH po6oru: MoAI4QixynaHH.rr, neryBaHHr, 3Hr.rxeHHs nnaicry ByrJrerlrc, BrrJrLrB

BTOP, aHaliru.uri pospaxyHKu.
y npoueci creopeHHf, Araceprarlii aBrop KepyBaBcr HopMaMr{ Hayxonoi

go6poueurocri. llpe4craereHi Hr{M AocniAuuqrri uarepialu orr{parcrbcq Ha

ualifini 4Nepela i AeMoHcrpyrorb pe3yJrbrarvr caMocrifino npoBeAeuoi po6oru. Bci
rIoJIoxeHHt ra BrrcHoBKLI, uo Br4Hocf,Tbcf, Ha ny6niv:auit 3axl4cr, e oco6ucrr.rM



HaA6aHHrrM s4o6yn aLra.

Helo"rrircu ra 3ayBa?r(eHHfl .

l. y rexcri rparnf,rorbcs BrrrIaAKu Henocni4onuocri y Bxfl4Banni repvriuolorii,
qo ycKJIaAHroe cnpufiuflTrfl.. Hasnui crulicruqui HeroqH cri i op$orpaQi.rui
IOMIIJIKI4.

2. B po6ori He HaAaHo AoKJraAnoi insoprraaqii upo rpr{B€rJricrr eKcnJryaraqii
JIorIaroK, BI4ToToBJIeHLIX 3a cepifiuoro TexHoJroriero, Ta o6cqr Br.rKopt4craHHrr
o3HarreHHX nupo6iB rrpu Br.rrorosreHrri fTA i fTy.

3. B po6oti HeMae oqinxz 3arrprruKosoi ropLrcrocri Jrr.rrBa Ta ii BrnuBy Ha
eKcrrnyaraqifi n y nagiirHi crr roroBr{x Bt4p 06 i s.

4. llpz posrur4i npoqecin rcap6igoyrBopeHHr HeAocrarHbo AeranisoBaHo
HaBeAeHy MoAeJrb pearqii.

5. Baxauo 6 6ylo 6inrur AoKnaAHo er.rcsirurz ruexani u Brnr4By BTOP Ha

Qopnryn aHHs. Y-Marpuqi ra crpyKTypHLIX oMrloHeHris (y'-Sas u, rcap6ilis ra inruux)
xapouirlHrzx curasis.

6. He eucsirreHo, srci canne HeAoni IE cepifinoi rexHoJrorii BA€rJrocf, rroAo 1raru
3a paxyHoK 3arponoHoBaHoi ruo4epHisaqii.

Heseaxarcqu Ha nane4eui 3ayBaxeHH.rl, BoHr,r He
rrpuMeHrrryrorb 3afarrbHy 3Harryqicrr uayronoi HoBr{3Hra
orpl{Maul{x p*ynbratin, a raKo)K He srvriHrororb 3ar€urbHoro
sil Azcepraqifinoi po6orl4, rro.qaHoi na s4o6yrrf, cryneHr AoKropa Qiloco$ii.

BrurosoK rrpo Aucepraqifiny po6ory

[zceptaqifina po6ora [vrurpa TbOMKIHA Ha rer\cy <<Y4ocroHareHHq
TexHoJlori'IHoro [poUecy BI,IroroBJIeHHt lrkrrvrx po6ouzx JrolaroK 3 xapoMiqnnx
Hireresux curasis Anfl sa6esueqeHHq eKcnnyaraqifiuzx BJracrr{socrefi ryp6inu
HI43bKO|O TLICKy) e 3aBepIUeHIaM, CaMOCTifiuUu, KOMIIIeKCHIaM HayKOBrdM

AocniAxeHH.f,M, sKe spo6uno cyrrenufi BHecoK y rany3b JrLtrrfl )KapoMiqnux curaeis.y po6oti o6ryynroBaHo rexHoJloriqne piurennr uloAo roKparqeHHr uexauirrHux
BJlacrl4eocrefi Ta AoBrosi'IHocri lzrux JlolaroK 3a paxyHoK rou6inoBaHoro BrrJrr.rBy
neryBaHH.f,, rvroguQixynaHux i BTOP (rrao4epnisaqii). PeeyJrbrarrr Marorb
IrpI'IKJIaAIj'uir xapaKTep, ui4rnepAxeni nupo6nvr.ruMvr nzupo6yBaHHsM4, HaJre)KHo
aupo6oeaHi ir otlpl{nroAneni. Anrop rpoAeMoHcrpyBaB uu6ore posynriHH,f,
cyrlacHl{x rexHonorifi JIt4TTt ra 3Aaruicrr Ao ix HayKoBoro po3Br{TKy.

IIpe4craBJIeHa Al4ceprauiia:era po6ora ni4nonilae Br{MoraM ru4HHoro
3aKoHoAaBcrBa Vrcpaiuu, trlo nepe46a.IeHi B II.n. 6-9 <flopr4xy rpr4cyAl1eHHt
cryrleHq AoKropa QinocoQii ra cKacyBaHHs piuennr pa3oBoi cueqianisosauoi sqeHoi
Palu 3aKnaAy slaqoi ocniru, uayroeoi ycraHoBla rpo rpI4cyA)KeHH,fl AoKropa
QinocoQii>, 3arBepA)KeHoro flocraHoBoro Ka6inery MiHicrpin Yxpainra siA 12 ci.r1rs
2022 p. J\e44

e KpI4TLIqHIIMI,I Ta He

i nparcruquoi ropucri
cxBErrrbHoro Bpa)KeHrur



[racepraqis nosHicrrc eiAnosiAa BrdMoraM Ao xnaniQiraqifinux po6ir
si.{uoeiAHoro pinru, a ii aBrop Trorvmin ,{vrzrpo OrercaHApoBr4qa 3acJryroBye Ha

rpr4cyAxeHHf, HayKoBoro cryneHf, AoKropa Qinoco$ii y ra.rry3i sHaHr 13 MexaHi.rHa
iuxeuepir sa cneqiarrnicrro 136 Meranyprir.

OQiqifiuufi orroHeHr:

3 an i4yn a.r s iAA iny c ue qi anrHl{x cr€Llr eit r a curasi s
Oisuxo-rexHoJroriqsoro iucruryry
rrderzuris ra crrJrasis HAH Yrpaiuu
AOKTOp reXHlrrHrIX HayK,
qJreH-KopecnoHAeHr HAH Vxpainu IOnis KBACIIId-trKA

llilnuc o$iqifiHoro orroHeHra, 3aB. eialirry OTIMC HAH Yxpaiuz,
rrr.-Kop. HAH Vrpainu lOnii KsacHzrlrroi sacniA.ryrc:

B.reHr,rfi ceKperap
O iguro-TexHoJro ri.rHoro
MET€LIIIB TA CIJIABIB

K.T.H., CT.H.CII Boro4nMr{p JIAXHEHKO

M. (Yr'ie-

{ffiHfr
IHCTHTN'ME-T

':ffio'liiiu;


