
Bitryrc
ocpiqiirHoro oroHeHra Ha 4ucepraqifrHy podory Opuruu.ra flerrr.rca
Bixropoeaqa <<@asosi ra crpyKTypni nepereopeHHrr rrpu ar{f'HsoBiirro\rv
BoAHeM cusre:i cn;ranie Ha ocHoBi qrapxouiro>>, rqo rtpeAct'iiBrerr3 rrir
:Ao5yrrn cryreHq AoKropa cfi,roco$ii :a cneqia,rruicrro 105
Ilpnx,ra4Ha rf i:Hxa ra HaHoMarepianu.

Arcrya,rsuicrs reMrr 4ucepraqii
llolaua Ao 3axucry Ar{ceprartiiiua poSora Opurunua lJ. B. rpr.rcnrrrcrrii

er'rpirueuHrc eaNrl'Ieoi npo5,rel,u.i: crBopeHHro Hayr{oBr4x ocHoB orllt..rNriurHrr
cn,raeie qr{pxouiro s 6araroKoM[oHeHTHr4x cr4creN,r r{aBo.qHeHu\ noporuiiir;.
crpyl{TypHo rpa:onreii craH ,IKux no3Bonfle pea,ri:yearu KoNrrr-freKC (ti:u rio
Itexaui'IHI4x BJTacrI'Ieocterl, ulo e ueo6xi4ur1Mr4 ;.nfl [paKTrirrHoro rir,rKOl]Ltct.1Frlrr il
flAepHir; eHeprerr.rui ra n r,reEuqraHi.

{rzcepraqilina poSota [oB'-q3aHa 3 Br,rKoHaHHflM HayKono-;1c'rc:iilqnrrr po6i.r 1r
ptAoM 4eprr6ro4)KerHux rel,t lncrnryry Mera,rocpi:rexri irr. I-.B. Kypgror,rosa [1,,\i I

Vxpaiuu <(la:oei Ta crpyxrypui neperBoper,rHrr B rreroN,roleFrur.JX lBeir-:rij).
po3lruHax Ha ocuosi N,rera,ris IVB rpyrr4, ulo KoHrponrororbcrr lr.rr]r1,.rir io
e,rer,reurie :aMirueHus i erineHHr) (.2012-20ll pp.), M Aepx. pee crparrii'
01 13U000030. <Biocyr,ricui Hlz3bKoMoAynrui crrrraBr.r cr.icre\r4 Zr-Ti-Nb rir
'rexHorori.s Br4roroBJreHH.rr 3 Hr{x iNrnraHrarie)) (2017 -2021 pp.), }e jtell;ri.
peecrparlil 0l 17LI006299. <Po:podxa eucoxor\riuHr4x cn,raeis 6iorrelr.r.rrror.o
npi'l3HaLIeHH-!I Ha ocsoni cI4creMH Ti-Zr-Nb runttxoM Io/,tarr{oBopo Jter.vBftrgrj,l
TaHTaJToM ra isurul'ru SioiueprufiMl{ eJIeMeHTaN{LI Ta exogoui.ruux irrclo.,tjn l'...

orpuMaHHn>> (2018-2019 pp.), Ir 4epN. peecrpauii 011gu006407.
lnceprauiilua poSora Opuruuua [. B. e roriqulrnr l]o3BuTriolv-r Ha\,y;1,,,,,,,.1,

HarprMKy Hayxoaoi ruKoJlli lHcruryry nreralo(ti3trKil inr. f. B. KyplroNloBa IIi\ll
VxpaiHIe, Kuie crBopeHHs HayKoBHx ocHoB po:po6xu rHTaHoBHx cl.rranir; r

HaBoAHeHHX nopotilxis. Hayxoei uanpauroBaHH, ra rexni.rHi tuariilxu ;po6ir,,r1
uro rexHo,rorirc KoHKypeHTo3AarHolo 3 TpaAnuiiariul,rui N{eroAit\,nJ ta r()IJC.Tii ii
nepctreKTuenicrb. IfupxoHiil e ruafi6tu]Klrr.tM rpi:Hrio-xir,ri.ruur.r aHl.roroN{ rrr.r.1ir\ 

"

ToN/ty garaJrrHi llpaHul4nH riapynanru ra 4eri4pyeannr B Ll]ax iirl'reltiu,rrrr (

noAiSHul'rU aJ'Ie He aHa.[oriqunl,ttz. Bpaxoeyrollr4, Iuo qrapxouiesi cn,.ritsH e di-irr,rrr
rlepc[eKTHBHI{Mu B [eBHI.Ix rany3qx ue4ruuoi rexHixla ra B aro\.,ruifi euepr-eryiti.
po:po5xa HayKoBIlx 3acaA ri4pagnoi rexsororii orpunrar-rHrr rlHpxonie sux cri,nriir
e 6e:yruroeHo aKTyanbHo.

Bax,rueicrh i csoe'Iacuicrs nocraHoBKrI raxoi poSoru rroB r;arul J

tIpaKTHLIHoro eigcyrHicrro cLICTeMaru3oBaHHx 3HaHr] crocoBHO r]ta:onrr:: -r.:t

crpyKTypHnx rTeperBopeHb rIpH aKTLTBOBaHOMy BOAHeNT CUure:i ur.rpKoHirnrr...
cn,raeie. K,'rloqoei ilHTaHH, qiei npo6rreMr4, -flK To orpr4N{auHrr .rnelt,ro(ta.lps\
o4uopigurzx cn:raeie 3 KoHTllo,rlboBaHr{N,( (ra:osul,r icrpyxrvplrrdNr c-rr-ur()i\r r

rpopl'rynaHHx 3 rerepoxoM[oHeHTHux cKnaAoBHx o4Hopigurrr e n--nLrir] lrllr r

TeMrleparypax, HI1)KLII4X 3a roqKu nJTaBneHH.s ycix KoNrrroHeHrin, enpitrrvrot'iLcii ij
AHCepraui rluiir po6ori.



Cryniur o6rpynroeauocri HayKoBHx rroJrolmeHb,

peKoMeHaauifi ra ix 4ocronipHicrs.
BИ CHOBК IB  I

OSrpyuroeanicrb pe3ynL,Tarie *qoc,riAixeHHfl, orpr.rMaHux B rucepraLlriirriii
poSori Opuuruua A. B., saSesne.IeHa Bl4KoprrcraHH.f,M rxr{poxoro iucrpvxre u'rrrpiro
cyqacHflx uarepiaro3HaBqtrix ra (li:ttvur.rx uero4in 4oc,rig>xeur. B poSor i

ntixopncraHi pi:Hol,rauirui MeroII4 aua,ui:y crpynrypfi ra (ta:oeoro cK-ra;1.).

ExcneptavteHTI4 euxoHaHi Ha cyqacH[x npr4naAax pacrpoBoi' cnexrpocron il..

peurreuiecbKoro l,tixpoaua,ri:y, onruqnoT rrlera,rorpa$ii. Clpy ri n ltiri
,foc,qinil{enHq esor}oqii [opoBoro [pocropy 4o5pe rtoeAHvrorr]crr 3.ilitrirrxrrr
Ar{raroMerpr{LrHoro aua:ri:y. Pe:y:braru l,rexasi.rHux nunlto6r r;ar rl
y3roAxyrorbcn gi crpyKTypHIrMI{ sNainaN{u rrpu TepMi.rHir.i ra rep\ronerarri.rrrii,i
o5po6ui. flocronipnicrr orprrMaHl4x B Ar.rceprauiT reoperr.llrHux rianpartror]ilru,.
noroxer-rb, encHoaxie i pexor,renlauii.i ni4reepA)r(eHo l'r :6ir.orr :i

eKcnepliMeHTarE,HlrMLr AaHI4MH Ta cninna4iHHxv pery:rsra'r'is crie nr-l)rnrcri-rirr.
orpl{MaHux pi:Hul,tu MeronaMu. CQopuy:rroeaHi rroJ'ro}r{eHirr i sHcHonKr.r llr)
po6ori, ulo peueH3yerE,c-s, He [pornpiuarr $yn4aueHTaJ.rbHr.rN,{ N,re'r'an03rraRrur],r .rir

dri:u.ruun,t reopixtr.

Hosu:Ha po6our [oJr.rrrae B Hacry[HoN,ry
- Oqinrorour.r HayKoBy HoBr43Hy orpnMaHr4x pe3yJrbrarH c,'ril. naciiNrrrcpe.:1.

.la3HaLlI4TH, uto rtic,]lt ocHoBo[ono]I(Hoi crarri O.M. Ieacuuurlrat r:r f.l-. Cannaritrt
<Synthesis of- Zirconium- and Titanium-Based Alloys with the [Jse of iircir'
Hydrides>> onySnir<oeauo[ e Materials Science (2016), 4e ccfopul,:rsosarri rrar,rioLri

npl4Hllunu crBopeHH-f, qupxouieeux cn,rasie 3a ri4pulHolo rexHr).rroriu(),
4rlcepraqiriHy poSory Opuruu.ra A. B MolKHa BBalr(arr.{ neptuHNt 1e rrirrrrnl),1

rrprzKn aAoM eKCnepaMeHTa.rrE,Hoi peal i: auii uax rrptlFrqrln i s.
- Bneprue BCTaHoereHi ocoSrtreocri (ra:oerax fleperBopeH h, nl'ro1qr. i1,

rouoreni:auii, eeo,rrouii nopucroi crpyKTypu ra l,rixpocrpyxryllu I e'reporerriirr\
cHCTeM Ha ocuoei rroporxKoBoro rigpn4y uupxouiro [pr4 ir neperR()Ilur ijr.
Bu:saqeHi Qaxropll Ta r,texaHisr,Iu B[nHBy Ha npoqecu cpopr,rvearurrr cpa:;onr,-
crpyKTypHlix crauis cI{HTe3oBaHhx crraeis 3 Meroro orpl.rN,{aHHa oJrropi.rurr'.1
r,r arep i a,r i e s N,{ i HiNaaJrr,Hr4M nu i crotr nop

- Bneprue BCTaHoereHi :ara,rrni saxouoN,ripnocri o5'ennur e(terlis. rno
ni45ynarcTbcfl tIpI4 uarpinauHi nnxilnux nopouxin, e roN,r,v Lrrlciri, snx,rnrii-li{ri.\
aecopSui€Io BoAHro rpu BaKyyMHouy cnixanui ra e(texrarlrr rerepojtr.rt];i,:r'r i:i

6ararorol,rnoHeHTHr.lx clrcreMax HaBoAHeHux nopourxie 3 \,pa\) Bi-rn rr, \r r \
xiviqsoro cKnaAy.

3uaqeuul pe3yJllraris po6or[ AJrrfl HayKu ra [par(Tunu. Crpoplrr'.,rb()Barii r]

po6ori 6a:oni [prrHur]nfi crpyKrypoyrBopeHH-s B Aoc,rir;reuux cLrcre r\ra\
Ao3Bonl4J'll.l 3a[porIoHyBaTI{ opuriuanrui rexHiqui pituei-rnn A-frfl orl]HNraHFi,l
IropolxKoBr{x c[,[aeie Ha ocHoei uupxouiro, nrci uarors :aAoei:rtsi lrexlrri,rui Llr

clyxt6oni xapal{Tep}4crnltr{ i e xouxypeHTHr.rMr.l : ana,roriLrHr4N,rr.r n,rarepiuinNur. tir(l
orpnlraH i :a isuruntr{ TexHoJroriql,ru

Cepe4 npaKTHtIHo Bax{JlI4BI4x rexHorori.rHux :Haxi4ox oKpeN{o c.'ti-1 tur-.Ptr\ I tl
yBary Ha po:po6neuy MeroAI{Ky 4eocra4iliHoro cr4HTe3y 3 B14KoprlcrarrrrrrNt



rigpra4noro ni4xo4y, rreprtra cra.qiq qxoi BKrrorra€ orl]raN,raHrrr{ rri:lc'rrir)uo-

roNtoreHisoBaHoro c[naBy : SararoKoMrroHeHTHHx cynriuteii HaBo.lrretrrJ\
LIacrI4HoK, a Apyra - HaBoAHeHH, AaHofo uarepia,ry 3 orpuMarrurNr -rreroRarrir.\
I'IaBoAHeHI4x LIacrllHoK, aKTr.lBoBaHe cnixauuq ,rKHx :aSerneuyer dtoplrv Lrit ir i rri

xil,ri.IHo il,rircpocrpyttrypHo oauopi4urlx cranis i: nu:rrculr o6'€Nruu\r Rlricro..,r
nop. I]e opnriua,rtse rexniqHe pirueHHq Mo)r(e Syru KopHCHHNT uc ri.rr,rirr rrp11

crBopeHHi cn;lasie sa 6a:i ql.ipxouiro, aJre i Ans iHurnx rereporeHuLrx cn,rtuiu l

rtracrr4rrr{ux nopourxie.

floeHora ony6"rircoBaHux pesy,rr,rarie gHcepraqii. Ocuoerri pe;r'-rbtlu rr

.ql4ceprallii Opuuru'ra A.B. Ony6lircoeaHi e 13 nayxoBrrrx [pau.rrx, v'roNr\r .rrrc,:ri 7

crarefi y Hayl{oBrax cpaxonlrx BLiAaHHxx (: :.ux 4 crari y BHIaH}trlr irro:e\ilir,,
IepxaB, 3 y er.i4aHl-Iqx YxpaiHI,r, BK.IIroLIeHr.lx go uirxHapoArrux Havrio\{crlll..lLrrrn\
5a:), 6 re: 4onoei4er.i e :6ipxax Marepia,rie xou(repeuqiii. 3araJ'roN,l uorroTricrilrl
XAK MOH Yxpalure crocoBHo rloBHorr4 nyS,rircaqiil ra arrpoSaqii po6o rn
Br.rKoHaHo B [oBHoMv oScs:i.

OqiHxa :nricry po6oru
O6cnz i cntpyxnrypu ducepntuqii. lucepraqiliua poSora Br,rKrrarerra rra l8l

cropiurcax N{a[IHHoilI4cHoro reKCTy, cKraAaerbcq :i ecryrty, 5 po:.li,rie, :]ara,rbnt1.\
eI4cnoBxie. c[LicKy Bt{KoptIcraHLIX l}Kepen ra 1 4ogarxy. PoSora ilrocrponarra E

ra'5,ruqll,ru, 90 pHCyHKaMIr. Cnltcox Br{KopucraHux I).r(epeJ uicrr.trr, lll
Hailneril,aaHr

Y e cntyni npoaua,ri3oBaHo craH uavxoeoi npoS,reuu. oSrpvn'r oeiluo
arcryaltuicrt AuceprarliiiHoi po6orrl, crpopvy,rE,oBaHo \,reI\, ro ';rr.l;.r.r i

Aoc,riAxeHHs, HayKoBy HoBtI3Hy ra npaKTI4LrHy UiHuicu, oAepr{aHu\ Ile'l)'.u,r'u-r iit.
rloKa3aHo 38'r3oK po6orn 3 HayKoBI4Mr{ nporpaMaMr.r, HaAaHo peKoNterr.uaitil' ;,1

3acrocyBaHH.s Marepianin Ancepraqii, norcasaullvi oco6ncrwit BHecoK 3.100),Bi1.ilt.
HaBeAeHo ni4or,rocri npo anpo6aqirc pe3ynbraris poSorn ra ny6,rir<aqii.

IIepruuii posdin po6ontu ,,Aruaninturtntrft oztqd ,tintepont.1:1)u"
npucnxueuuii aua,ri:y npo6leua po:po6xu ra Brrxopr4craHHfl uul)rioHir,nrrr
cn,raeis.3agua'Iaerbcrl, luo uupxonifi Ta iaoro crtJTaBr4 c crpxleri.rrrrrrnr
KoHCTpyKqiiiHr.ruu n,Iarepialavr{, sxi IxfipoKo 3acrocoBvrorb ), t.teprriii
eueprerrlqi. L{r.rpxouiil raKox N{ae :uaqni flepcrexTr.iBr.r xira c'rtsopeH]tr{
Siocyvricrtlix cn,rasis. Oxpentoi yBarrr 3acnyroBye po:po5Ka nri:,tbrio\roi{\,jr},rrri\
cn,rasie : p - OUK crpyxryporc, -{xi MoxHa 3acrocoByBarn y rrejuqrrui flrr

ir.larepia:r niA .{ac BLIToToBJTeHH-II opro[eAr4rlHux ra croMaroloriqnux ilrnlarrrit'rirr.
Aria,ri:yrorbc, nepeBarl4 ra ueEo,rixa noporuKoBrlx rexHo,roriir Br.rroros,rerrrrri
ul4x Marepia:rin, 3oKpeMa, BKa3yerbc-f, Ha re, ulo B ferepoxoNttrorrenrHrix ct.rc-ie \ril\
(topuryeaHHx o4uopi4uoro cpa:oeoro cKnaAy i r,rixpoclpyrir\ l)n e rr.r;ririr
ei4Syeaersc-a nnac,ri4ot< auQysifino-KoHTpo-uboBaHr.rx npoqecis rirri.riir;i
rol,roreni:aqii Ta cnii<aHHq cucreM LracrrrHoK. I-{e B}.rNrara€ po:po5,ren ru
rlpI4HUI4rIoBo HoBt{x uiAxolis Anr flpficxopeHHr rlr.ix rrpoqecie. B UboN,ry cerrci
:gaqui nepc[eKTI,IBLT Mae BLiKopt4craHHfl Tt{MLIacoBofo JrtervBaHHrr Lrilct-urr()ii



BoAHeM, To6To BI{KopIzcraHH-s ri4pu4ir qupxouiro i rurarrr' rrx crallrorruri
uarepia,riB 3 Hacry[Hr.rM rpa:oereu [eperBopeHHrM ri4pa4in B N,1eri]-ru.

Aerop cnyruHo 3a3Haqae, rrto riApul.uuir niAxil oSrpyn.losaHnli ra rera,rbrro
,loc,rirXxeuuit gll [opolxKoBLlx rl4TaHoBrrx cn:raeie pi:Hrlx c].lcreN,r ,[e[\rL]aLnril.
flpore icnye oSuexesa xi,rsxa po6ir, rxi cni4.1arr, rtpo ilepcilerirnBrric.r], qr,t.,ru
ni4xo4y AJls cI4HTe3y cnnaBie Ha ocHoni qr.ipxoHiro. 3 r,rrlSoKoro ra fp\/H'r-oBuoi'(l
aHa-'ri:y ,rireparypHrrx llr{epen (nireparypuufr orn.rA Haliu1,6 17l nocn,qarrrrir)
roriqno BurrrruBae Mera po6orr4 ra:a4avi ,xoc,liA>neHb, xxi cc[opr,ry,rboeaHi n xirriti
repruoro po:4i:ry.

B dpyzo'tty ltozdini <Mamepiunu nm ,ventodu> HaBeAeHo cKna;llr cnJrasirr r;r
floporuKu, lxi naxopucraHi !,nfl c[HTe3y. Pere,rsHo orrncarpul xo;riuitii
TexHoJlori'rH,lfi eran ri4pu4uoi nopolxKoeoi rexuo,rorii orpul,rarrrJrr rio)r(Hor-o l
,loc,riANesux qtlpxouienux cn,raeie, ulo e HeoSxiAHoro rlepc;1yr,roBoro :t;rtl
po:ynriHHl $a:oeo-crpyKrypHnx ilepeSyloe ra eBoJtroqii nopororo rrllocrop\, )rrri
ei45ynarcTbc, Ha pi:uax rexHorloriqnux erarrax orpr4xraHHr xiuqenoro ur l el)u,r\

B uero4uqHoMy ni4po:4i,ri qroro po:4i:ry onucarii N,rerolrr rocnin;iiciir,
crpyKTypHoro ra $a:onoro cxna.{Y ra N{eroItrKH, rrlo Br4Kollr.rcraHi n-r1s gliirritr
o6'euuoro enricry rtop ra uop$o,'roriquux oco6,rueocrerlr. Ee'll lronrrp
|IO3I4TI,IBI{I,1N,{ e BL{KopLicraHH-rr aBTopoM nnnaroMerpilLruoto aua:ri:v o5'errrrrrr:
:n'tis in situ 6e:nocepeAHbo nia qac cHHTe3y. IJe Ao3BoJrHJro aHa,ri3r s.i r 1
H'texaHi3rtu, qxi ni4noni4aiors 3a nopoyrBopeHH, Ha roLiarKoBr.{x c.tarritx i'rr

KoMrraKTyBaHHq Ha ocraHHix eranax cnixaHHq.
Bu:ua'Ieui l,rexaniqHi xapaKTepr4cr\4Kr4, rr-lo e uaii6i:rr,ru Bairir,rLlLrr,rNn r .;

,YpaxyBaHHsM yN{oB poSorre goc:rigNeunx uarepia,ria. Haselerri N,lcro.,trr,irri
ocoS,rHsocri eunpoSynaus Ha po3Tqr ra reep4icrt. OnucaHi euxopue nrrri rl

poSori inrny,rr,curia N{eroA nal,ripronauHr MoAynq Iosra T.a ,toc.,ri.rl;rienrrr
non:yuocri 3a pe3ynbraraM[ er.rnpo6ysaur Ha crr4cHeHHr. Xo.ra, :foUi,;il,rricr-1,
BHKOpHCTaI{H.tr IIHX MerOAIrK, N{OXnIIBO,3acnyfoBye oKpel,,Iu\ norreulll',i1
florpe6ye KoMeHTapie uacxi,'rbKH AoperrHo Br.lKopllCTOByBarU ilrn1,',rsctrr.rri \1c-i'L). i

Lnfl BH3HaLIeHH, MoAyn, rtopncToro rrarepiany no roro )K cxr.r-irr)r]or'g .to
l\'{apreHcurHoro rteperBopeHHll no5,'rusy xintraruoi rel,rneparypr.r ra rlrir.rri ceuc r
ei4HocHo KoporKoLIacHIIx (rx 4:r-a xpuny) nrlnpoSyeaHrlrx rra crricrreHHlt i ,rrrrr

o6y uoueHuli nuSip reM repar y pv r a HaBaHra)KeH H.s.

Tpemiii posdin <3ctzonurui saxononipruocmi cuHmuy HLt3bKo"rte?ol(tu r!.y $.

cttttttttitt t4ttpxttttito 3 tlopoLLtRo6ux cy,ttirueii Hu ocuoei ZrHy rrllgcBrrLicir()
,toc:ri.q>xeHHlo 3aKououipuocreir cnnre3y Hr43bKo,rleroBaHr4x crrrat Bie Zr-lNb rr
Zr-1,5Sn 3 ABoI{oMrIoHeHTHI4x noporxKoBr.rx cLrcreM Ha ocHoei ZrH:,. (l)a:ont:
neperBopeHH, ZrHz-+Zr*Hz :a6e3neqye yrBopeHHq Br4coKone(texrHoro crarrv
leri4poeauoi qrlprcoHieeoi ttarpuqi, rqo cyrreBo aKrrrBye auc|ly3iiiui rrltorlclr 'i.l
rlpl'lcKoploe QoplaynaHHfl o4uopi4unx crrJraBie. lloKasaFro] u\o r{oir(eFr 3 Bria3A}in\
rlerytoqfix elen,Ieuris, ltxi cyrreBo ni4pi:uruorbcq cBoil,ru ro.rrcaurr rt]riiBreHrr:r.
au$y:ir'iuorc pyxnueicrro ra cx, i B cra6i,ri:yro.roro 4iero Ha r(pncre:ri.ru,r lprlri\
uupxouiio, BHocHTb oco6,tusocri e npoqec $opvryBaHH, cn,raeie Aar{Hl\,r N{c-fo.1o\r.
Cuure: crtnaBy Zr-1,5Sn ei46yeaerbc.rr 3a yqacrro pi4xoi rpa:ri rerKorr-rr.lnr(or-o
orloBa ra 3 rLIMt{acoBI4M $opuynaHH-sM TBepAHX iHrepuera-rri.qis nu.rn.,tii'riH,ri,rrrol'



roMoreHi3auii cncreua. Cn:ras Zt-lNb casre3yerbcr BHKIK)LrHo T-Bcpjlo(ta'rr;rrr
[rJrrlxoM e o6nacri icuyeauH.s HenepepBHrrx rBepAHx po:.iunin Zr-Nb : [i-OI{1.,
crpyKryporo.

3eepraerrc-s yBara ua ruxi4,rvsuir BflrrtriB pi4r<oro oJToBa Ha (ropln'B:lrrlrrr
lopHCTocri, ocxi:t,xa sa naicri po3[naBneHr,rx qacrox yrBopro]orbcrr :Iona.r.rigui
nopu, qxi Naarors ei4uocHo eerfiKi po:l,ripa ra sdaraqeH)/ onoBoNI arrl rpiLurrrr)
rroBepxHro. Aerop cnyruHo 3ayBaxye, uro caMe r1i uoprl Nror(y.r.b 6y.i.n riaudi.:ri,ur
criilxntlru Ha cra4ii BacoKoreruneparypuoi xoHco,riAarlii cn,rasiB. I lltone,rrcrri
aBTopoN,{ eun,Iiprcnanur rycrr.rHrl rroKa3a.lnl, ri1o nerarueHlrii BrrJn.lB i{Lr

po3pl{xneHHfl cnnaBy cyflesni.t rn[Ie 3a reN{[eparyp Hr4xlre 800 "C, 11 rill.l
Bl4coKoTeMnepaTypHoMy cnixauni 3aJII{IrrKoBa ropr.rcTicrs se nepetsLrulye l),),i,.
IJe go:eonqe orpaMarl4 crIraBLI s :agoeir6Hr.rMr,r B.uacrr.rBocrqx,ri,r. 3r-ilno jlanu\r
ra5,r..3.1 rpaHlru, nrll4HHocri ra rpaunqr uirlgocri orpr.rN{aHr4x crr:rasiB uLlirir;,
Aeu(o nepeBlflqye qi xapaKTeprICTt4KI4 B JIHTr{x aFra-]rorax, uto l\,ro)r(e 61, r rr

noB's3aHo 3 AoAarKoBIrM BlJttIBoNl LracroK a5o louiluKoBrrNr rBepropo:lruJrrrirJ\r
:H'tiqueuHqM. Haronticrn, nracrl4lrHicrr nopo[IKoBr.rx cn,raeie € 3HaqHo r]r{)r(rroro.
ocxi,rlrct{ nopl{ ra 4orrairuxia uasirb B He3Halrnili xilrxocri ctrTCBo BrtJrdL]ilroTr,
caN{e Ha xapaKTepr{crr4Kr4 nlacurqHocri.

B qemeepmowy posdini <3oxorto,wipruocnti rltop.uyerttutn ctitpt)Knlt:ptt nilu
cuumeti l) cn.uuttie Zr-Ti-NbD yBata 3ocepeAlneHa Mo)r(rr.iBocrrx tsr,rKopr.rcrArrrn
riApr44Hoi' noporuxosoi rexuo.norii l,nfl orpuMaHH.r rlr.rpxoHir,nur cr:ranii;
N'{eAu.IHoro [pH3HaLIeHHr. B I]boMy BxIraAKy 6oporlSa 3 :Jil-rLnrrKotJoio
nopucric}o crae qLI He uafirorosnimoro npo6,reuoro. ii nupiruerrru 3nt,rLirio
ycKnaAHloerbc.rr Lrepe3 naqeHicrb n cxla4i cnrasie uioSiro. llpucy"ruicl'b ubot ()

eneNleHry e oSoe'q:KoBoro, ocxiltxn caMe nio6ifi crpnre yrBopeHHro [3 - (ta;ir.
qxa I'i cal\'la e eigHocuo HLI3bKo MoAynbHolo, Ta Mae cxnnsHicrs no N{allrerrct.rriror.o
neperBopeHH, nig Aie HaBaHralI(eHH.fl, rrlo cnpnqe pea,ri:auii Haanp-v-;rirrol.
nose,fiuxu ra 3HaqHo ni4erarqye 4eunrfyrouy gAarHicrb. Ili ocoS,nirsoc ri
Hlexani'{}loi'none4iHKI{ e BaxrIrTBr.rM nnq Br4po6ie ve4a.rHolo rrpH3r,ralregrrr.

B poSori AoBeAeHo, [ro 3a IIeBHr4x rexHonofi.nrlx yN4oB : cvrriiircii
ri,lpfigy qr.ipxouiro, rigpra4y rr4TaHy ra LracrrHox nioSiro -yAaerbcn crpopnr)rBArrr
oluopi4ui raepai po3r{trHlI, qxi N(arorb 3aAaHy ogHocpa:Hy B - OIIK crit1,1i11',r,,.
A,re orpultaui c[JIaBLI :6epirarorr ui4eurqeluiz sN,ricr 3a,rrr4r1]Koni.jx rlop (6-
l1%). Tpa4uqiiirii ilnfl uoporuxoeoi uera,rypriI MeroAu, ,{K ro: 3NreHLr]crnr.(i
po:n'ripy qacroK, :ntiua yN{oB npecyBaHHq ra reMrreparvpuo-l<irrerHrrrrnx \'\r()ij
cHHTe3y, BI4sBIrnHcb r{e edtexrunHl4MH. Br.rr<opracraHHq repNroUrlK,rrK)BaH}tl. )ilit,
crplI-se yrqinsHenHro B nopolxKoBrlx crrcreMax Ha 5a:i ri4puny rr.r'raHv. ritKoiri llL-

rano Saxranoro pe3ynbrary.

!:ra eupi[IeHH, npo6neMu yrui,'rcueuHq aBTopoM npoBeAeHo fpyuronrirrii
asa,ri: ntexaui:nty yrBopeHH-s rtop 3 3anyqeHHflM H,rerogie gnlarol,rerpii' r rl
nperlra:inr-roro crpyKTypHofo aua:ri:y 3 Br.rKopr{craHHrrN,r cKaHyro.-roi' rriripocrittrrrl'.
Eyla BCTaHoB,rIeHa ocoSruea ponE, uio6iesux qacroK, qxi Lrepe3 ix ee,[rrrirrii
po:ntip, oco6,rneocri :r,tinre niuifiurzx po:nripin rpu HarpieaHui 'ret Frecnlltrr r.rrrrri
ntexasi:vt'r rerepoAl{$y:ii :6i:mruyrorr cxu,rruicrb Ao p03pr4x-rreHH, r,ta r:e ir
cra4iax cnixaHuq.3al,riua uio5irc na fioro rigpra4 Aeulo [oKpauuira cLg\r1rti19:ir



paxyHoK 3MeHUeHHq po3Mipy LIacroK, a,[e He Br4pilxana rtpo6,rreN,r\1. IIaiiSi-rr,rrr
AieeraN,r N,{eroAoM AocflrHeHn-s SaxaHHx crpyKTypHux crauis nrrr crrJranin lariol'
CHCTCMI'I B4flB]r1^nacb po:poSneua aBTopoM opuriualsHa nsoclanirirra c\e\,11,1

cHHTe3v 3 BrtI{opI4craHH-tIM BoAHeBoro B[nnBy Fra l,rarepia,r. Bl.irco1)rc-ralHrrr]
HaBonHeHhx ,rIeroBaHl4x r{acrHHoK Zr-Ti-Nb na 4pyrili cra4ii cr.lHre3y :a5e:nc-,rr r
nr'rpieHrcna]r^Hfl KoHqeHTpaqii leryrorrr4x e:reN,reHrie B cucreni r.a, eijtnoBirlrro.
Sirsur pieHoviplli 4rzdly:iinHi uoroxr.r, a BoAeHb, ,K THN,r.rACoBHlr ,rcrr.ro.irrii
e-reN{eHT,3HoBy Aae BKnaA B aKTl4naUirc aacpy:ii. Vci Ui $axropu nilulrrr\ro 1,

ursuAxicrl au$y:iiiuoro repepo3ro4i,ry eler,reurie, cfopuyrouu o.+ro1ti:1rri
crpynrypno-$a:oei crann ig sutrxeHorc o6',enlHoro LracrKoro nop.

Haseleui Ha prrc. 4.25 pezyJIbrarl4 nrexaHi.rur4x Br.rrpoSyeaur cniluaru rrp6
BI4coKy, flK Anfl Ubofo Knacy uarepia,rie, l,tiunicrt ra nracru.rrriers. \oLl-l ,:,

nirnracie Ao pr4cyHKy cKnaAHo:po:yr,rirr Ao ;rKoro crpyKrvpHOr-o c.i.Ali\
eigHocr.rrsc.[ Kox{Ha 3 Kpr,{BHx.

B n'antoivty posdini <Bnnue de(top,ttotqiiittux npouecic ttu ecotxtrtitr;
-ttixpocmpy{l'ttypLt t4ttpxoruierux cnJ'tuaie> glx eupiureHux npoS,renru 1,rui:rF,HCrrrrrI
anxopncraui rpagnqiilui Anfl uoporuroaoi nreranyprii N{eroAr.r ro,roitnol' r.1
rap.a'ioi ae$opuaqii. 3po:ytrino, u]o y rrboMy tsunaAKy pa3oN,r ,l cBo.rrrsLlir r,.,

11opoBoro rpocropy 3a3Hae sMiu uixpocrpyKTypa lrarepia,rv. OcoS"rrrso ilr]
noBHHHo npoqBHT[cb rIpH Hl43bKoreMneparypHiii geq]opl,rallii. Bnr:rr.rxaer nesrr1rii
lloAIlB, ulo Marepianw, -tt<i 4elaoHcTpyrorb AocrarHro rrracrr4ltHic'r'r, nprr po:rrr;i.
Br.lrBJTrrorbc.[ 5i'rtur KpI{xKr{Mr,l fIpH npoxarqi. Moxt:rHeo, r{e froB,rr3ilrro.]
niAel{ueuorc cxn,[rnicrro uboro Knacy l,rarepia,ri no yrBopeHHrr eui:o'rporrnrrr
crpyKryp r,raeirs rpi4 .qyxe Ma,tux cryrreHflx ae0opuauil. Harra,ru. arra,ri.;
rel{crypI4 cnrasie npoKaraHux [pI4 xinruarniff reruneparl,pi uillcvrlriri. \or]u
nolrocui cpirypu, tqo HaBeAesi ua pr.rc. 5.13 cei4qar6 rpo lHaLrHy 19i:ctr.ltgrrirr,
cnranie nic:rq Br.icoKoreMreparypnoi aetbopnraqii. B uboNr), ceuci riiriasnrrr r

oco6rueocri crpyxrypoyrBopeHHq npu iureucraeHirl rrracrfiLrHiri lecboprrauil'. tl
IlEoMy BI4[aAKy rlpl{Banloe 3cyBHa KoM[oHeHra 4ecpopuaui[, a $opl,rovrr]operrri,i
ei4Sysaerscx 3a porarliiruuu uexasi:raor,r (6a>xano 6yrro O orliuurn c.ilvnirii,
ge$opN,raqii B r,ricqrx, Ae 4oc,ri4Neua crpyxrypa). o.rpurraui pc:r,;1, i1-r ir
csinqarb npo re, tLIo nic,rq inreucaeuoi 4ecpopuaqil po:rpicrl,BaHrrn ric
ai46yeaerbc-s, pel-ITreHiecrxi nixu eiauocHo cml,rerpuvui i He :r,rir.rroro.rFr .:rr()rr)
llor'lo)I(eHllq eirfHocuo Hege$opMoBaHoro craHy. Mox,rueo, 3a Ha;1BHoc'ri :cyniri1,'
KoMrloHeHru 4e$opuariii, rpoqec aKoMoAauii cyciauix 3epeH rroKltiuuverbcrr rr-i .:ili
paxyHol{ 3NIeHtueHH.s cxulsuocri Ao rel(crypoyrBopeHHlt Tar( i :a pa,\\,13ii
IlocuneHHfl BHecKy porarliiluoro MexaHistry 4ecpopnraqit'. He N{or{y He iloro]{r.i-ry{crl
3 aBTopoM, uJo ufl npo6:renta norpeSye oKpeMofo AeranbHoro goc.,ri4ir(eLrFlrr. o6'r,.rr
,Koro Br.ixoAr4rb AaneKo :a r,re>xi qiei podoul.

3 pllcyHKy 5.11 BI4IHo, rqo nic,'rq B[coKorenrneparvpuoi ge(roprrarrir"
:Sepiraerbc, He ri:rtxn KplrcranorpaQiuHa a:re i crpyr{rypHa reKcr\ pl rmrcpi.r.rr.
OAuoqacso 3 I-luM ni46yeaerscr [paKTaqHo rroBHe :a,rixoeynaHH, rrop. Iiare.,tori
a ra5r.5.l 4aHi npo:nriuy [py]nHr4x xapaKTeprzcrr.rK cei4,-121u npo.l\,rerrrrrerrr,
N'roAyn{ npyxHocri e 6esnopucroMy craui rua 200/o, rqo 4o6pe }-3r'oltiKvcrr,c.q j
Teoperl'rqHHMI'I yflBneHHflMH. Ilpore, neeFrr.rii cyvHie Br4K,irrJKsc o1pr.lriii1c



3l{aqeHHfl MoAyJu B AeoopMoBaHoMy 3pa3Ky caMe Lrepe3 HarBr-ricrr, r'er(crYltil.
loSpe nigonlo, tuo B rrarepia,rax uboro K.[acy,3aBA-rrKr.r 4niiiuraxoBoNr\ ycrlrii;rr"
nerpopuaqii, sNaiHa reKcrypHoro craHy a5o :r,rina HarpqN{K), ennpoSl,sarir, il

TeKCTYpoBaHI4x 3pa3Kax MoiKe cyrreBo (npaxrr.rvuo egeiui):vriuroninrr Brr rip;111r'

3HaqeHHq MoAynr. IIeeHe po3LIapyBaHH{ Br4KJlr4Kae nopieHrHu.rr ot'llr,rNra}tnx
3HaLIeHb MoAynq 3 pe3ynbraraMl4, rlo orpulaaui Ha rruTrix 3pa3Kax.3un.urc
:5i:rruer-IHfl Mo.uynf B [opotxKoBrix 3pa3Kax Moxe 6yrH Br4K,rlrJr{aHe ni:]s}auleilir.\r
eH,{icront 4ol,timotr. aAxe ao6pa ni4ouo Luo BBeAeHH, B B - cn-uaerr Helrrillrirr.:i
rci:rsxocri Aol,riruox (.qo 0,5o KrlcHlo a6o a:ory) 3Moxe c,vrl€Bo :;,rriirrriir
cxrzrrnicrb cnnaBy Ao HaAnpyNHocri.

B ocraHHboNIy nilpo:4ini qroro po:4i,ry Haee,qeni llc3\rJrr, r a'r n

i{oc,riArxesns crpyKrypr4 ra Bracrr4eocrei.r cnraeie Zr-1,25n-lNb-0,4Fe'ra,1,r-
l,2Bi- lNb-0,4Fe nic,rs rapx.roi 4e$opuaqii. [ixanoro BnAaerbcr cnpoSa ar]'r'o]-1ir

npoaua"ni:yBarlr BnJTrrB [opi.{crocri na mexasi:l,r [oB3),Lrocri ruKnu .rurrorr ur
vexasi:uu B[-[uBalorb Ha :alixoeyeaHHs nop. Bpaxonyrouu, ulo BH,ricl rro]l
AocrarHbo ua,ruti B nopienxuui :i :uiHal,ru ,riHii.iuux po:rtlipie 'rltatriiB rr1r11

tecpopnnauii, ix Btl.tttlB BHoKpet\{I4TH AocrarHbo cKnaAHo. llopieurlrrrl crr-rlrrirr
pi:nnx cn:rasie B IlboMy ceHci He e KopeKTHr.rN{, ocxi,rsxrl xpir,r pi:noi'r'ropr}ro-ruri'i
IlopoBoro npocropy, BoHtrl eigpi:ulrorrcx (ra:oBr{M cKnaAoN{. Ei,lr,u .lorlilsu,r
6y:ro 6 nopieHxrr.r ABa 3pa3Kr4 oAHoro cKnaAy, a-[e 3 pi:noro nopucricrrc.

3 ay e u xce ru uq d o d ucelt mo 4it
Aoui:rrsicrr, BI4KopI4craHH-s n po6ori iunyrncHoro Nrero.[), Br.rNril-rrt-rs;y11;1,1

N{oAyn.f, IOura ra eKcnepr{MeHrie Ha noe:yuicrb 3i'r pe r\,,rF,.r'ara\l i1

eanpoSynaHb Ha crt{cHeHHq 3acnyroBye oKpeMr{x rio\reureitis. IIacxi.nr,rlr
nopeLIHo BI{KopL{croByBarI4 il,rny:rrcHufr N{eroA Anq Br43Ha.-reHrrrr Nro.rl\i,rrr

IlopHcrofo uarepia,ry Ao roro x cxr4rTr,Hofo Ao N,litprerrci.r-ruoiri
reperBopeHH.s no6:ru:y xir,rHarHoi reuneparypu. flxurt ceric \ eijlrroe rr()
KoporKollacoBllx (qx l.nr xpany) eunpoSyeaHHqx Ha crr,rcHerrrrr. rur\l
o 5y r,r o ele uwit au6ip reM rep ar y pv r a HaB aHTair( e H H rr .

3ri:tuo AaHLlM, rqo uaee4eui ra5,r. 3 1, rpaul4qq [xr4rrrroc'r.i rlr I pirFr]i:tr:r

l,riunocri cr4HTe3oBaHHx cn:raeie cr.rcreM Zr-Nb ra Zr-Sn .teulo lclleBniri\ (

i,(i xapaKTepHCTLrKIr B JIHTIix aHarrofax, a.lre l,racril.ruicrs noporuiioBir\
cn,raeis e 3HarIHo HtlxLIoIo. I]e naoxre HerarrlBHo Btr.ll.lHyrr.r Ha ir rrpilKTr.iLrnc
BLIKOpI4CTaHH.fl, aA)I(e CaMe 3 [,rlacruquicrro noe'r:arii c.i1,;ri6on]
xapaKTepr.rcrrlKr4 : rpiullruocrifrxicrt, y trap]F.a s' {gxicrb ra olip srol,l i .

Buxruxae neeHrau rro.uraB, ulo or:puuaui B crrJ'raBH quprouiro. lrii
IeN,roHcrpyrorb AocrarHro nracra.rr{icrr flpfi po:.rx',ri (puc -i.lJ ).
BTITBJ'ltrorrcrl Sirs[ KpI4xKLiMIr npl4 rrpoKarqi. MoxtrHeo, Ue riotJ'ri3,rrro ]

ni4nuuleuoro cxu:t,nicrro Ilboro r(nacy laarepia,riB ilo v'r BOpcn rui
aui:orponHr4x crpyKryp uasirr rpr4 Ayx(e MaJrLrx cryreHax leriropr,rartii.
Haxa,tt, auali: TeKCTyprr cnrasis [poKaraHrrx rrpr4 xil,rnarsii.r rerrneprrr-r t,.i

ei4cyrHifi, xolra no:uocui Qirypu, ulo HaBeAeHi rra puc. 5.13 cni,,1,1;I.r.r, r|o
3HaLIHy aui:orpouiro cn,raeie nic,Tq Br4coKoreNtrteparypuor ,qer]toltltartil'.
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イ. FIaee4eHi s ra6r. 5.1 4aHi csiAqars flpo 3N,{eHrueHHrl },ro.lvJrrr rrpvliirou r-i r;

6e:nopacroMy craui sa 20o/o, rqo 4o5pe y3rolr{verbc, 3 'r'eollL'T-urtrrrr\lti

yrBreHHtIN{Il. flpore. nenuHi.r cynrrie BHKrTr4Kae o'rpri}{iurc:irralirlur,ii
N{OAVn.S S 4e$Opl,tOBaHON,ry 3pa3xy caNle Lrepe3 HaqeHicrs reKc-r-\'pir. 2l,t,rl:,,
eigol,to, uo B il,rarepialax qLoro Krac)/, 3aBrqqKI4 .qsiriHHrroBONI)' Ntc\irHi it.i\
neQopNraqii" sN,IiHa reKcTypHoro craHy a5o :uisa HarlprN,rKy suripo6vi;uiri,
B 'I'eKCTypoBaHIix 3pa3liax Moil(e cyrreBo (npaxru.rncr e,1ni.ri) ;lrirrKirJilr-ri
sul,r iplHe 3HaLreHHq N,{ oAyn{.
fleene po3LIapyBaHH, BI4KJTHKac nopieurriHrr olpr.{NrarrLrx rHarreHr, \ro,1\,'iri ;

pe3ynbTaTaMu, rqo orpuuaui Ha,rlIITI4x 3pa3Kax. 3uaque :5i.1rsr1c'i*i
N{oJlynq B [oporuKoBLIX 3pa3xax Moxe 51rru Br.]j\.,lfii\arrr- rri.lterirucuul.r
sNricroru goviurox, aA)r{e 4o5pe ei4onro, uo BBeAeHHrr B Il - cnrriirjrl
He3HaqHoi xi:mxocri 4ol,riruox (ao 0,5o Kr4cHro a5o a:or1,) cvl're'nr) luiirr,,,
cxu,rsuicrb crtnaBy no HaAlp,vNuocri. B rl6oN,lv ceuci 5\,lo 5 .,ltrri.rr,r:r,
nopinHxrr eH,{icr 4ol,riruox s o6ox K.lracax H.ra'repia,rin.
e :ayeax<eHHq 4o po:4i:ry 5.4,4e auali:yerbcq .uedropuauir."rrra noBe-Lir,,.ri
N,IarloreroBaHlix cnraeie qnpxouito. llo-nepure: ineo-nori.ruo rrL- 'll)()l\ rriir,'.
Lro\,ry B uboMy po:gi,Ii aBTop sN,{iHue cKnaAH cnrasis. a He illloroil;ririil
Aoc,rilxeHHq Ha c[JTaBax, xxi 4era:rbHo BHBLreui n po':4i,ri 3. flo-[pvrc i]ii
/{puBHx 4e$opnraqii [pt4 crlrcKy (prec. 5.21) Si,rrtrrra Ltr.irtiiri
eKCfrepux{eHraJlbHr4x roqoK sin[osiAae 4e(topr,rauilrr 0,-t 0.1 (t;-ri:,li
cnoriearucr,, luo qe icruua ,rorapr1rfr,riuua gerfoplrauir). A.rre rrprr T'r1Lri\.

BeTHKIJX terf opuaqilx, 3a3BI4.Iai.t, rtpoqBnser6c, .scKpar]o t3ul)LrTrirrr,-
gi;nxoyreopeHH.tl,,IKe cnorBoploe po:no4i,'r Harrpy)rieHt la,lcrltoltrrartiii i

3l{lltlHo YCKna.qH}oe aHa,ri: ToHKI4x ntexani:r,ris [os3\,.rctcli. t]Ll ,,ri;t

npe reHn)/e aBTop.

l-IpH nciri noea:i Ao aBTopa trocr4JTaHH, [210], HaBe.,leFril ria Irrir'. -{ ,l
3a,reixuicrt MoAynq fOsra sia nopucrocri He si;tnoni,lae :iiiie Hoc ri.
ocxi,rsxu s uei Bun,rII4Ba€, tuo rtopourxoei nrarepia,ru'] noprrcricr-rc 5i-'rr,utt.
ui>rc 45o/o icHyearli He rroBrlHui. Are rorac BHCor{o flopr.rcrr4x rropotitlionr.ri
l'rarepianiB 3apa3 Kopl4cryerbcrl BeJTrlKtlN{ rrorllrToN,t, 3clripeNrii. R lrcjiii,rriiii
ra,ry:i.
B poSori e 4exirtrca HeAo,rixie o(ropr,r,reHu-r, rxi )/Tlr),ituloro.rr .lr.L,i,,
pe3ynbraris. Haee4eui Ha puc. 4.25 pe3ynbraru Nre\aHi.rurrr r;rrrrpo6\'nlirii,
cni4uars npo BI{coKy, nliunicrr ra n:racruquicm If - crrraBie. xoirii t

nignlrcin Ao pL{cyHKy cKnaAHo 3po3yuiru Ao flKofo crpvrir\/llrror'o c'rlur\,
si.quoctirscs KolKHa 3 KpI{BI4x. flilnrzcrz Ha gialpan,rar c'ran)/ 1trie.3.ll.
pr.rc.zl.S ra pr.ic. l.l2 6 Hanro api6ui. Ha puc. 4.lJ, puc. 1.27 pr.rc. -:,.I; iri
pHC. 5.21 ua4aHi optariHa:rsui pe:y:mrarn aBTopa, .rJre ni.rnrrcn .,to riir),..
qoN,ryc b, aur"ni i;ictxoro N4 oBoro.
Clia 3a3HaLIHTLI, rqo poSora Ha[r{caHa AocKoHanoro HavxoBoro },,ror]iii().
uaee4eHi aBTopoM Ma,uIoHKLI Ao3Bonarcrs 6inrru HelolrHo )/r13r,r'm niloLtt,-'u.
xxi eiaSyBalorr,cfl e 4oc,ri4>xeHl4x nrarepia:rax. flpore, iHoai 'tyc'r'pi.rati)'rlir).i

opcporparf i.rni ra cr4FrraKcr.rqui nolanJ'rKu ra HengaLri Br.rpa3H.
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3asHa.reui saynaxeHH-rr He Brrlrr{Barorb Ha rro3r4THBHy oqinr<y poSoru.



3 uz am, ru i 6 Ltc t t o 6 Ru c nto co 6 ruo d ucep nut u i lt r t o i p o 5 o m u
fuceprauiiiHa poSora Oprauraua !. B. e :axinlreHoro Hayr(oBoio nil.irter{.). rl

qKiia eupiueua axTyanbHa npo6renra crBopeHHq Fra)/KoBrrx ocrron o|ln\liinriii
cn,'Iaeis unpxoHiio : 5araroKoM[oHeHTHHX cHCTeNI ]raBorlren]r.\ rr(rl)()Lrir,:i,,.

clpyl{rypHo cpa:oeuii craH flKrix Ao3Borse pea,ri:yra-rH rior\rr.rrer(c (ri:urio
l,terauiquux BJ'Iacrueocteii, ulo e neoSxiAnvur4 ilnfl rrpat(TnlrHoro BHr(opLrc'larrriri il

xAepuii{ eHeprerfirti ra s r,reAizuuHi.

Bnx,raneui e lnceprauii Hayxoei [oJroxeHHl, Br]cHoBKr.r rlr np;iri'[ri,nii
pexouen4arliI e oSrpynroBaHr{Mu Ha Hane)r(HoN{,v r'rayKoBONrv piniri. i-],-l

pe3ynbrarl4 Aoc:riArxeunq ouy6:rixonaui B aBTopr.rrerFrrrx rpaxonrrr rrr\,'Konrir.,

BI4raHHrx i npoilrunr.r anpoSauiro Ha eirqr4gH.sui4r rrr rri;ririr-rpo:1rirr:.

xou$epeuqi-sx i ceruiuapax BiAuoniAnoro npoSimo.
Π iДcyMoByЮ・ IИ  BИЩ e CKa3aHe, Mo沐 〔Ha KOHCTaTyBaTИ , lЦo ДllCelDTaЦ iitila

po6oTa OpИ Ш ИЧa Д eHИca BiKTopoBИ Чa〈〈Φ a30Bi Ta cTpyК TypHi Πepe′ IBopcHH夕 |

ΠpИ aKTИ BOBaHOMy BoД HcM CИHTe31 CΠЛaBlB Ha ocHoBl ЦИpКoHllo〉〉C3a13eplJleHH、 |

ДOCЛ lД DKCHHЯ M,B ЯКOMy oTpИ MaHl HayК oBo o6rpyHToBaHi pe3yЛ ЬTaTH、 Ll10ヽ lal()ll・

HayKOBy HOBИ 3Hy i 3HaЧ ИMicTЬ.B cyKyΠ HocTi BOHa c 3HalIHIIM ДoC'1「 HeHHЯ 1ヽ,11,1

p03BITК y HoBo「 O HanpЯ MKy фi3ИЧHOFO MeTaЛ o3HaBCTBa― po31D06Ц i Ha):I(()1ヽ IIヽ

ΠpИ HЦИΠIB cTBOpeHHЯ  ЦИpKOHlCBИ X CΠ ЛaBlB 3a 
「
lД pИДHoIO TexHo」 Iol｀ lCI()

ДИCepTaЦ iЙHa po6oTa OpИ Ш ИЧa′Щ.B.y「 a」Iy3i 3HaHЬ 10-〈 〈IIpИ poД HIIЧ i Ha).`Kli))

3a CΠ CЦ iaЛЬHicTЮ 105 - 〈〈Π pИKЛ aДHa фi3ИКa Ta HaHoMaTcpiaЛ 14〉〉 BiД 1loBi,la(

BlllqOFaM Π OpЯДKy ΠiДFOTOBKИ  3Д06yBaЧ iB BИ Щ oT OCBiTH cTyΠ eHЯ  _■ oК
´
「 (ヽ「)(1

ф iЛ OCOф iT Ta ДOК Topa HayK y 3aKЛ aДaX BИ Щ oT ocBiTII(HayKOBll、 yc■
｀
aH()13a、 |.

3aTBepД /KeHo「o ΠoCTaHOBoЮ  Ka6iHeTy λ4iHicTpiB 23 6epe3HЯ  2016 p()Iく ).Ab 2()|

(3i3MiHaMИ  i ДoΠ oBHeHHЯ MИ BiД 03 KBiTHЯ 2019 poК y N2 283),Π  l()「 I01)Я「 lК }
ΠpoBeД eHHЯ  eК cΠ epИMeHTy 3 ΠpИ cyДЖ eHHЯ  cTyΠ eHЯ  Дol(Topa ф i」 I()Ct,Ⅲ li

3aTBCpД /1N‐ eHO「O ΠocTaHoBoIO Ka6iHeTy λ4iHicTpiB yKpaTH14 BiД 06 6cpc13[IЯ  2()卜
'poКy N9167.
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