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oQiqifinoro onoHeHra Ha ttrcepraqiirry po6ory )Kyxola Birropa
Bixropoeava (Oco6nltBocri crpyKrypr.r ra MexaHiqHi a,rac:rnocri reapur,rx
usie crani l4XrHAIL Mort.lO:KoBaHUX lllcllepcHuMr.r qacrrHxar{[
xap6iqia, orcu,lia ra cno"ryK a oclToBi THTatr),,)! ulo flo,larra Ha 3iio6yrfi
HayxoBoro cryneHr KaHA(lara rexHir.lHlx uayx :a crreqialruicrro 05.02.01

- <<Marepiano:naec.rnolr

Ha excneprfl3y npeAcraa,:leHo /lhcepratliiiH), o6clrotr lg2 croprHKn reKc.ty,
aBTopeoepar i xonit l6 rlayxoB|x flpaLlb! I r('l\ otr).6]lil(oBaHo ocrroBni ualroai
pe3ylrbTa'rr.r iricepTaqii, a Tarox ualtati qoryluterrrn flpo ix B[poBaIXerifir,

. O6'exrolt aoc.lirNengr e npoqec crpyxrypoy.i Bopegur r\rera_ry :rBapHofo uBa
sncor(oMlllur..rx Hi.r3b(oie:-oBa]r]r). cranch o pc l rsrari voaurpirvaarur
trrjcnepcHr-{Mri qacruHKaMH xap6i71it, or<cr_rlie.r.a cro,rlvK na ocloai ruraay.

flpe,qnrerou .qoc,t irxes al e :axoHovipaoc.ri :traqerri, xiserrl.lHrzx naparuerpio

Qa:oaoro repereopeuril; :axoaoviplocri cn,rual HeMerarteiJt-rx Btl_lro:reHb ra
qa3oBllx na,alreHs Ha rpor.lec po3rar)i nepeoxojlo,t)KeHoro aycretirl.;
raKofioNlpgocri napaverpie xiNri.rrroro cKIta/(v. Ter{nepar\Jpr{tlx }MoB repelBopelHr
alcrcnir5. crpl tryp'lo-rpa:oeoto \t( la!) .l rrexlri,,rrnx B.tic.t Boclcfr rleTa.t)
itto:tu{tixoeaxux urnin gacoKoviLItrux ul.j3h(o],refouaH].IX cTaJet.

llxcepraqiriua po6ora Xyrona Bixr.opa Ilirroponr.rqa suxon_vaaracr n IE3 iu.
e.O. l]alosa 3a reltaMH BitoNlqofo rr.raly IIn Il Vxpailr. n,{riux aBrop npurMaa
ytracrb, rK alKoHaBeqr,: <lncrpyverrral;llrnrn i\,je.to11aMn rli:nvuot.o
\rela-'ro3{aBc?Ba i aHarirH'.JHoj xivii aocliauru po:tonirr i ttoHueHTpaurrc .rreryrcsr4x

e.qeL{eHTrB, :oMlrJrox ra ra:in, oco6lunocti ct.pyt<,fypu i cr.pyxr.yprrux rreperBopenb
ra xiuerlrxl,)/Teoperr]{r riotlrx cfr; y 3BapHnx uuax,:oni replrivl;oro u,ruoy i ra:o_
repir.riuHr.rx noKpHTrrx) (N1r AP 0110tJ02877, 2010-2012 pp.): <[oc:ri,rrrrr
crpyrrypxi neperBopetil:r y 3BapH].rx j'cJlltaHHrx tacoxouiqlrllx crarer,r B

:ta,rexIIocri tijl :otuirrtr:loro HaBaltra;l(c H, nPrr rrrrpihi tr() JBa ploBar r bHClr:v rtlrKny
ra po:lpo6rrrr ivarevarrqtri Moreli>l (N! ,i[p 0ll]lJ00ljll. 2012_2016 pp.);
<llaeyeHHr oco6aloocreil cfi:tro-xilrr,rrrrrr rrporLccirr o:aerrolii ltaz i

^72/.-
Z@4'

cTpytiT),-,pOyTBoperrul a uepinI.Iocaixltjx repir,tot<irte.rtt.rrrr,rx vNlOBaX |Ipfl {l)opj\tv3aHHr
'r-ruaxia, :eaprrux 3'.tHarit, r.a rroxpu.r'rin tra rroocpxrri ntpo6in
ineranesux cnranis) (N!r AP 0l l2tr00l5l3, 2012_20t6 pp.):

cl aqell Ta
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l. AKrya,"lr,uicrb sayKoBrrx aocrr i/1,l{ertb

Haliiiaicrr i pecvpc cyracuux 6y,4iue,rlanx xorcrpyxuifr :ira,ixotr: vipox:

3aie)Ks_rb eirx ujtacrueocreii ix rnaprrrr r'(jtrrrrrr, qr( !K.t.r,rrJll'1\ t<oHcrpyxuiii. [IpN

Brlriop}lctaHHi n 65:iee,rrHrx xot crpyxLi>tx shco:ortiuftltx clarlet BH'JHKra

rpo6relra, noB'fl3ana :i :nsxenarv noxa:Hxxig a'r:roc'ri vera,ry :aapnux ueie

npir rriasrlueHHi noKa3Hr,tKiB NliL1rroc1i. ] caNIe roi\iy MorxOiKyBaHHt Nlera-{y

llaproBatbuoi Bairrr'{! tKe ei,rvylro nn,runae lra crpyK-f)poyrBopennr.':a6e:nevye

c\n'ncnircfiuieH.rpinrtr:6irrvruaoc.iit:tlctHrilto.tl.uol:tl3J'lo\lqax,rcJaHiH
po6ori axrya,rrnicra.

2. 3vicr r-a o6crr-{Hceprtlii la aBlr)pe(F€pal}

nttccprauir cNIIa-tar:th(r ri *cr1nr. tr .crH po'1.r.tlic. nPcHoat.ig. .nucxr

enxoprcrannx ,rireparypHnx axepe.1, tllo Bl(.:lloLIae 102 Haivetty-aauul I aorarKlB.

V nepruony po:[i,ri naneaerto aua;ri'.; cyuacroro c'rauy npo6,revtt rpopvyeanur

cTp\/xTYpr.r :eapnux :'cl]na-nl lncox0rri]lur,il rlu.rbKo-']efoRsHHX cra,reii (BMFI-[).

Po:r-.;rlu;'to MexaHi3MJl ix 3tr,riuHerrHr, r'epvi.irry o6po5xy cra,reii, en,llls xiviqHolo

cx;a.{y Ha B,rracrnBocTi, a raxox volurfixyBaHHr \'reraJy rrBa 3BapHux 3'€lHaHI':3

BMHII cra-reii. Bus.rexnr aBe/leHLix vexarri:iuis i oco6"rnnocreii aottoRHl,r"rll

Bq3rralrelHr\r ylrou rloplrvearttl rrixpocrpyrirtprr \rl:r.r.r-! rBapfroro uaa BMH,il

cra-reii.'laxuv rrrHoi,i BcraroB rfi) r.{o BrurHB v irpo.r actr ttoti, rrri vo.lxcliixyrorl na

BropliHHy crpyKTypy ive'rany 3Baprror-o runa, rrorpe6yc 11oaaibuio]-o Bl.tBqeHHt.

Ha;taerscr rreo6xi/lsnv jtocri rrrr rrni\rorlrclri\ ur pr xrypuo-rpa:onlx

nepeTBopeHb clocoalro r<pucr_a-rtitarti'i Ilerajt-\_ lrlRa, a TaKoTri oco6JxBocri an.rttel'

Hcr\leraneBux BKirroqelrb na $oprryraur'n crpyKTypr-r, Lllo 3arallo:\'r 3yMoBI-ITI

ni,tBlrrlteHHr MexaHl!rHllx BnacrrrBoc']c[ 3Bapr'rrlx 3'ealrarlb i:; BMIIJI cra.reil.

Ha ocHosi aHani:y nilovnr aoc,ri,trKeHu nH3HayeHo ttanpriv po6oru,

cr[oprr,,n.rrr,' rrc.r i n;rroehi ra.tt,r .l.r! ll -n-',r' rettrrir.

Y ,lpyro;vy; poi,ri,qi 06rp.ynronarro suSip cra,reii, rtaueaeHo rpo(ec

r to. t rr ( r r rr aa g n g \rcTJ.-t\' I dJ ,.ul)(r ']iiap,olj.l_1t, hH .1('poluhollhi:i ,ipit. a ocep-rr

nKoro BBor:1r-r-'rH rr o,lrrllirarop u. flase.toro rrc'rt..:tN i \lerojl!iKll !oc,'t it)ieH ri q. a

rarox Bi,1logirtttc o6:ta,'lrraHtr i varuunr. ,l [0c:ti.'l;'rict t n l cipyKTyPll vera-I! llBa

BrixoHyBanoch l.u.rrrxor,l B1rKopucrarlrlr oflfrr!rroi (lleorlror-3?) i cleLrpotnoi

rrixpocxonii. flitl nutuareulr tba3oDoro crra:t1' rrrlirertt, B \{e'r'alri lrBa. ix rfopirtil i

po:vipia. a rarozt xi,rrxocri ianinKoBolo arcrorirl i \1AI(-dJa3k, I taloa' trriul-i

rrapaverpie rprrcla.ri,rHoi pcr.ilrr rrlf rbcp .onorrr.jHroNl\ lrltuHerlHi.
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B!rKOpllCrOayBaBcr Merojl peHrfeH ocrpy r{l yPlloro (fa3oBoro aHa-li3y (PC@A)

Xinri.ruy ueolnopi-ltricrr i po:no,ri.rt e:reneslis ):lBapi{or,{}'uai :loc.rt i.1.j.yga.r a nph

si,rxoprcranni r,rixpopeurenocrexrpar"r,Horo aeali:1' (PCMA). Ko\.1n,leKc

\lolelroBaHHt -tep\loneoopllauiiiSofo cTaHv Bh3rla.lailh iljiltxo\'l B!lxopucraHHg

\crafioBKH Cleeblc 3800. 11:tl nru'retln tiiretttstt lro,ttlt r\ rlepeoxo.lloilr(eHoro

ayclenirl' npoBo.qunu llrrarolerpu u tr i nurpo6ynalttl ra ycranostti Gleeble 3800.

.{,'rr rn:Hateuur reMneparyp nouarry i xirtqr tla:oeoro neperBopeHEt

ncpeoxo,rrojlxefiofo avc teniry 61'lo po:po6;relo HoBliii )'lero.l aua.li:y

,tr'i,raro!1er-pr,r9lriJx,i{arrrx i eitnori,lrre nporpavfie 3a6e3le.teHttt.

v rpel;ovy po:ri:ri naB0.'rrr,cr p('r)'.'ll,larll .toc.ti,tz;eunl BIIxI'IBy

vo;racfixyrannr na tfopvytannr nroprrrLoi lipHcl.llli'rlroi c tp)'KT.Ypa 3BapHEX

:r'eilgaHr BMH,I craleii. Taxoix rlaBoi:lrrbct, n nopinurutti, oco6rtlnocri crpyKT-v"pi-1

\rerarv uBa, ol'puyattoi 6cl rtojrtthit<ytlutttut i atta-ttltiquoi crpvi<rypu :
BrjKopi-lcraHutlr voantfixi,uattitr. illr rtelarty trtBia. 6e3 ltoalrpixynatttlr,

\dpxKTef\Ha ncpc,'arNlto Seiinirc-v:to c tcrrtrr:t (.1)r:t\r. t tt.lrt n.clto lre'1llaLlrtoi

(rparv errrar Lii. 6eiittirtta cKJlatoBc R r\cronuo\r\ rt.t:tl.rbct stt,rniv 6einirov

lrrorra,r 50%), a 'r'aKori Repxri\r. Cnocrepitacrrcr latBIIiclb ro 10% $eprrloi
cx,raj:oeoi. Ctoconno voaacbixauii rerany urBa Fe-li, gclanosleto, ulo B N{era-li

urie $opvyerrcr B ocrroBuo\ly 6eiirrilo-lraprerrcr.r'n Ia orpyK'typa! uo Mae He3l{arlHy

rlpanrcrtlauito. Feiiui'rra crlatrona cnl) rifypli talJtc rlcpeBatiHo nepxuiii 6einir

lnoaa;r 50%) i srixniii 6eiinir' (6rrurr,ro 30%). -l aroxt t'r :tcee.qtxiii Ki.rr,Kocri (/lo

l0%) npr.rcyrui MaprencHl i rfepur (6,ru:rxo 59/o). Bc'rarronLIctro, uio t'toat@ixalrir

\1er'3n)i r]jBa Fe Ti cnprae cfopvynauoro apiS|ro-re ptl l-lcl ol o flti){(l'll)oro 6eiisirv i

rp15oIracuunoro BepxHl,oro 6eiirriry. rsi \apaK]cplj'r)'ro'r6ct IJelsaqHoro

rlrlr; 11.1rr;rr1:, t,\ "\ {clrc,'. ( ',. tcl'I r' t,,r t,. t1., i:,, , l Brr.'\'rf,,01,' polno'lir;'

,frjcnepcuxx $a': rro ri,ry i rpanuurx 3epcr, Ir1o r'ro)(e c r I p[,JH]ll.trt-l po3K]'la

),rexaui.rHux B.nacrfiBocrei:i i :HuNeur.rii onip rpirqfi riocrii.i Koc'ri.

Buseu:ru. trto volucpirynaulJr i\rera,rry utsin TiN 3a6c3freqt!.rto 0optuyBaHHt

frcpcBar(ro 5e ii ll ilo-r'raprerrc l|r'uoi crpi'ri-r-ypu. lj, r,rsrio 6070 Tarioi clp)I<T)pH

cxralac nepxuiff 6eiHir, 5,lr:r,rio 200/o - trt.i;rittiii 5eiisir. lo l00l - rraprencur i

rfepur'- Cnocrepiraerbc! rle3HaLiHa (rparuerrlartin teper ur.i)nrLoro 6eirti't'y. a raxorx

uarnnicrl$arosi,rxar,1i.relr,rap5orirpr'rrrorolr.rfJ!'liCiNioricuriie'IiO1.
Crocorrro N1o;'tfr0ix),Rarrrr \ic1a.-t\ rrBil Si( stunu;rtt. tlro crp)'lirypa. tKa

q)opM)-eri,cr, e nepeBaxHo 6ejilri'lo-N.rapleucLi loto 3 He3llaqllolo ltatBHlcfK)

Eeinirna cx,ralora -rarioi crpyK'ry-pLr rpercralrreHa 3re6i.lLtuorotfparvenraqii.
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BepxHiM 6eiiEiror'r (nouaa 50 %) iurzxniv 6einirol.r (6lr:rxo 30%), a rar<oN

napreucarou (6lu:rxo 10%) i {epnrov (veuu:e l0%).

BcraHoBH,'II-1, ruo Bl-tKopHclarr.lr TiC rpa'.lno.rurl ,'lo rorBr.r MapreHcrrHoi

cKiraAoBoi a crpyxrypi MeraJ'ry lllBa. l'axa c'rpyxrypa Mera-iy r]rBa € 6eiHiro-

rlrapreHcHrHero. Eeiiuir eepxniii cKjla.{a€ nolla,I 60 70, a nrzz$riii 6eiHir - 6,ru:]rxo

25%. Bi:rnogi,rno Maprencn cKJraAac Ao l0%, a rpepur - )\o 5yo. Crpyxrypa

rroxuuoro 6eirriry xapaxl eplr'ly-ct l,cr 3la!t'to'o rlpallteH fauioo.

Bus.reHlr.t oco6,rueocrei ZrC)2 roxa3a:to lracryfrr;e. B yerari ueis Qoplryerrcr
rrepeBaxlo 6eiairo-uapreHcarna crpyKTypa: 6;usrtto 65 04 cx,ratae suNniii

Seiiuir. 6;:n:rxo 20% - nepxni[ 6eiinir, ,qo ]00/o cx,ralae ]rafle]rcl,{T Ta 6:rursro 5oZ

cxra:ae (reprr.

fllrqxor'r aocirirNenHr BnJrr,ury HaBe,qellrx :uo.ltu Qirarop in rra napaverpa raxoi

rr,lit<pocrpyrrypn ursis ecranoet.l,t, HacryrrHe. Bnxoprcraurrr uopu$ircaropie

3a6e3neqy€ Soprvynanur y pi3Ho\ry cnisni-rnoureurri crp)iKrypHBX cK-:laxoarx

{HhxHr,oro i nepxnroro (eiirrilr,. vaplencrrl ra drepnl'). Brrs.rerro, ulo 3Hayria

xi,tsr<ic.rr nepxnroro 6eiirriry (50...6096) crocrcpiraeri,cr e crpyrrypi verany urais,

,xi voaaSixyea,'rt yacrlrHKaMl.r leTi, 'l'iN, SiC iTiC. I']anenena xi,rrxicrs

Bepxlrhofo 6eiirtiry crpnre 3HH)ricrrl!lo MexaHiLrHxx Br.racrdBocleii. B crpyxrypi

vera,ry tsBa, Mo.{t-ldliKoRarofo Z[0] Hanlrricfb Bepxrrboro 6eliuiry cr,rara,ra

1tuttro 20Yo. Bi,rnoeiaHo o6'evna cxaa4oaa Hn)KHr,ofo 6einiry a lrera-qi [ea,
vo.lr{ipiroranoro LracrrHKaMU FeTi, TiN, SiC ifiC cKnara 20...30%, a flprj

rro,'tuoixauij ZrOl taxa cKJra,losa :6i,rlruir,racr :to 60y0, Lrto flo3u |riBHo Bnr{Ba€ Ha

pinexr, vexaui.rrrux s,racttaocreii ]Baprl-.jx 3'cjlttarrr,. Bojlrro.lac, ri.rbxicrs

liaprencLlTy o goc,rigxyeanrx uBax 3RapHux 3'cAHaub c'faHoBHTb 6-qu3bKo l0ol, a

xi,rrricrr $epuruoi cx:raroaoi - 6lu:uxo 5. .. I 07o.

Bcrarrosu.'rN, uto r'lr:rurbiryuarrur l{etaJy rrrsis TiN i FeTi npueolar; ao

)"lBopeHHt (la:oot.tx orli;rcttt,. !xi 6:rrirrsrii r.r cr(rlluto\r t1tl qacrHlrox rrolr{iraropie,
uo Qopvyrorbcr s o6'e rvri 6eiiHi rrrux :epeu. l lpu uo,rNt!ix..-oa;rai Nrer&rry uBa

xap6igut.tvll qt-r o(c].rA{t.{Mrz vo4ur}iraropavl raxi Qa:oli rnjileuur r}opvyrcrucr

no rpaHxutx :epea. Bcraronallt, luo B ctp)Kr)pi rrera;1 utna. Mo,[xQiKyBaHorc

fiN i FeTi, cnocrepiraerlcr niAe:iuteHa rui;rr,rricrt arcroxaltii 6i,'rr rpanuus:epeu.

HanpHKila.q 2-3xl0rrcv'2 npr voluQiryoaur'ri '1 iN. Burnn,lr, ruo yo,rut]rixyeairur

\leTaly Ba ,lucnepcHrjMlt lacTr,{HKa\{fi cllprre y(pynHenHrc HeMeTa..leBrix

RKrroqeHr, porvipov noua,1 0,36 llxr'1.

V ,reraeprony po:ui.ri loc-ri;rxvsalrr Dn-1riB volN(rirrynanrrr ra rerrnepar)pHi
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napaMeTpi-l cTpyKTypHo-oa3oBxx nepeTBopelrL B \{e ra.jli 3aapfl}'tx llIBlB

BlrcoKoN.1ruH1,rx HH3bKOirefoBaHlrx cTaneii. BH3Ha.larH Terllnepafypr.1 flo9aTK! i

3aKiHeeHHr MapreHcrrrHoro fleperBopeHHr, a raKox irITeHcLrBHic'r b neperBopellHt I

06'eMHr.{ii edeKT neperBopeHH'l.

lll,tgxov :icraaresrr repvorineruvulrx liarpav po3lajty rrepeoxotolxeHoro

ay'creuir,v Mera-r'ry r!Ba 6e: lroltni]lixyoaurt, a 'raKotK 3 iioro BH KoptlcraHHtM.

nrrera.ru repvoxiueruxv crpyxryprro-$a3oB11x rrepelBoperrL. BH3Haqu,'IH napaMeTpl,

'repuoxineruxN cTpyr(TypHo-Qa3oBofo flepeIBopeHHrI cTocoaHo ivrera,'r."- runa 6e:

lro,luQi xyraHur, a raKolr( 3 rvro,'uQi rvnar r rtrrr.

Ana,ri: repvor<irrerrruux lialpal'r (-l'Kl[) velary l,lrBa, Mo,l]iq]iKoBalloro ZrO2

crocoBHo BlrKopr-{croByeMrzx rrBr,iaKocreii oxoJroa)r(eHIlt, orpiv 45'Clc, nora:ae

uaqgsicrr NloHoror'rHoro xapaxrepy neperBopelrHt. Ilpu ltarcavarsnii rusrarocri

oxo-ro;L)ierJHr rfoplrycrscl lre3rraqra xi.-rsric'tt, r'raprercxrHoi QarN.

\4 irpoc]'pyxrypa N{erajly uBa, voarrrfixocaroro qac-r'r4rrKaMr ZtO2, rpu rusHtxocri

oxo-ioiur(eHBr 5"C/c, cK,'raAaerr,ca: $eprry, ,rKNil Bi,{pi.rlterbcr :a tloplroro.

Blrgruera :a,reNHicrl rfopvyrarrru crf)r'f)pr crocoarJo pi3Hoi rrBudKocri .

oxo:ro.t-r(eHnr, rlia cKnailarra l0'C/'c, i7"C/c. l0'(lr'c i 45"Cic. Aocriaxeusr
r ep\'rorir H eruKr c,I.pyli].ypuo-QaroBor! [epc'fr]opc|flrr i\1cl4:ry luBa. Morrq)rKoBaHoro

rilcrHHNaIlri Zr'O. norarl,rr. ll,, fc\rncl'dr)11:t \tir(J/\ra.rhllol iHreHcIsHocti

c'rpyrrypro-Qa:onofo tleperBoperrrx :a6errrc,ryc rr;raony :ruiuy ruauenr, rt<i

\apdKrepn3) rorb lirxi ncpcrnoperrr ..

Aua.ri:l repvoniretn.rr roi ;lilrpavu Ircfa.rr)' LUBa. qh.ur-j t{orrq)iKoBaHo

qac|HHKaMrj TiO2, rroKa3aB pi:ry :rtliuy TeNrneparyp reperBJpeltrr rpa uren:xocri

oxo.rojlrrieHur l7'C/c. ,{:rr urBfi,:lKoclari oxojrojlir(cl r r. ltii c srrrLttvt-.t a6o H}tx.t}tMH

;artraqettoi tunhj.txoc't_i, xapar(tef||.t tL|3n l rrtitr.r ri!rrLHrrHrx Te\lIIepaTyp.

C rrocr-epiraerlcr 3r'l.jxeHrr Kprirugullx fc\lJlcparyp ncpc'rBopelrHt (inafirre la
20'C) lepeoxo,,rolxeuoro aycrcHifv r fropiBHrrri 1 NrcratoNI ujsa 6eg

Nlo.tuOiKyBaH Hr.

Arrari: Tl(rrl \leraJry urRa. rnnii 61'.ro vo-Lrr(ritionarto Altoi. no(a3aB 3tlt'j7(eHHt

Te\,lneparyp ()a3oBoro reperBopelr{r rt1'rrz5:rrr:rrro rra 20'C, ,t:ir ucroro .,tiara:ony

txBIt&(ocrei:i oxoilo:l)i(eHHr o ropieIllunt 3 \rerailoN tuna oe: voAirrliryuautut.

Croconro urull.lxoc'rei oxoJro.u(elrrir \1e'ra,r)'lLrBa. uo cKiratrara 5, ]0, I7.30 i

.lfC c. orlra\ra.tH ni.rnoui.-rHi ctl).\F t\l). t1l\trarlt.lt ir,reroa-r"n1 Tuep.lictL ta

Br,r3HaqIr,rlr rtapaMerplr replforiiuclriror c r pyri'r vp rro-r!aronofo nepe'fBopelHt

NJ E IiL']Y.
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Ana,ri: TK! Meaary uBaj MoAfiOit(o3aHoro LracrsHKaMr.r MgO, lora:aa
ue:Ha,JHe niAa[uteHHs reMneparyp crpy rry pxo-rfa:oao ro neperBopeHHr B

nopianraxi 3 Mera:roM urna 6e: voax$ixyBanHr. BcranoB!r,,u-.{, ruo vixpocr-pyrrypa

3pa3Ka, rKi.ri Mo.[[OiKyBau{ qacrrHKaMr.r MgO, npz si!noaigHiii u]euaxocri

oxor-ronxeHHr cKJralaerbci 3 cyMi[1i mo6y,,upu:onauolo $epnry. Qepnry :
ynopt.(xoBaHoro ,upyron Qa3orc, Qepary: n an ieynops jrxo Balt oto qpyforc Qa3oro i

xeserflxoi xirr,xocri rofiaroro cfepnry. Irrrerpa,rrta reepaicrr Merany urBa

craroBHrb HVI = 2050 Mfla. Hasoau'mcr KoporKa xapaKrepr.icrlrKa crpyKrypa

\{erany urBa crocoBHo luaulxocri oxoJ,loa)KeHHr 10, 17,30 i45"C/c, BcraxoBreni

flaparllerpu repvoxiaerrxu crpyxrypno-r!a:onoro neperBopeHnr N{erany uBa,

vo,q!rQiKoBaHofo .racrnnxaun MgO.

llhaxov anaai:y TKI acrauosH,ru, uro voltucf irynarr ul l:eraly teapxNx ruaie

qacrnHKaMu TiC :yvoaruoe nponoB)r(elltr MapreHcilrHoro neperBopeHar nplt

ulBr,trxocrrx oxoJlo.{Nexng, qxi e Br.iu.l!.rMr4 30'C/c. 3araaov llo,4rzQixyaanur ueraly
LirBa qacrlH(aMr TiC lpl.r:eoaurl .[o 3]m)r{eHHr reMneparyp neperBopeHHt

npr6ru:uo sa 25"C npa lopierirnr.ti 3 Mera.noM 6e: voal Q irynar.:nr. Crocoeuo

ruBx,{Kocreii oxorroaxeHHr 5, 10, 30 i 45"C/c orplva:ru eianoai!}ry crpyKrypy,

av3}raqurru lHTerpaqr,Hy rBepricrb i napaiuerph repuor<iHeraxr crpyKTypHo-

(ra:onoro neperoopelH! Merary ilrsa, rxti lro-ttcfironano,Jacr'rHrallfl TiC.

LLIrrxoM .qri'raror.rerpuqui.rx irocliaxceHr, i aHari:y 1K[, rrcy lo6y,tyaalr l,r.a
\leraJla 3BapHt{x 3'e.{HaHh, lro4ur}ixonanax SiC, nclanouu,ln, ruo npu utBllnxocri

oxortoAxeHltt, aauloro niN 17'C/c, tfoplryerr,cs Maprer{cu'trta crita,4oBa crpyKTyplr.

HaraHicrr llaprexcu rxoi cxlaaouoi lilnocuo 6eiinirr{oi, fipfl :6ilrueuui
rlBaAxocri oxor.ron)KeHH.a,3pocrae, llurBn,tH, ruo OopMyBaHlt MapreHcHTHoi

cK.raroBol cynpoBonxyerbcr 3Hrr)r(eHHrM TeMneparyprr 6eisirsoro rteperBopeHHr.

Iloqatox taxoro neperBopeHu! npoxoAxrb npn 6i:rlu-r Hti3bKax reMneparypax a

[op]BHtHHi 3 Mera-rroM s:na 6e: uolu$ixyoanrrr. CrocoeHo ulBuAKocrei

oxo-roAxeHHr 5, 10, 30 i 45"C/c orprva.rrr ailnoni,rny crpyKtypy, Bu3Haqr.ljry

Br,ran SiC na oco6,runocri iLl Qopvytautl, a'faKor( napa\{erplr repvoxilertxu
cTpyKrypHo-Oa3oBoro nepeTBopeHlrr Mera,ly [LrBa.

fll,a-qxot!{ euB,teltt-q pe:y,rt,ratiu /Lr.,rarovcrpHLrlrj\.LO(.tr!l)Ke}rb iaani.rx TK,{
r\lerany 3Bapnoro uBa, MoAX(piKoBaHoro yacrr,rHKaMfl NbC, BcraHoBt-.irr4, ulo npx

uea4rocti oxoJroAxer.tHr. qxa e 6i,rr,rxoro r.rix 10"C/c, cfopNyerocr Maprerrc[T.

Burtl,rr, uio ei4noriguo r6i,rlrueurrro utsaaxocri oxoJiolxeuar qacrKa

vapreHcr.rry, eiaHocao 6efrHirHoi cKraroBoi, :6ilsruyeruc.r. 3ruNexsr 6eiinirloi
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cNjlarloBoi BiX.ryriro 3MeHuyc'lbct Ilpll u.lllu.rlliocTi oxollo.lxeHHt 45'C/c llpt{

BitlrroBilfroNly nopiBttHHi treperBopeirHt l] \1c-taJli lllBa 6e: lio:tr<f ixynauru, a

rarox i: na-:sHicro SiC, cnoclcpiraeri,ct 3HlliiiellHt rcNlneparyp neperBopelll;I

vaixe sa 35oC. Crocoeao rtlgntKoctelz oxo.loIl)KeBHt 5, 10, 30 i 45"C/c orpuuall

sianoei,qHy crpyKrypy Merary lllaa, t'l orltf ixonauoro NbC, a TaxoN Bu3HaqI.lJlIl

attrlrie NbC Ha oco6,rngocri ii dropvynarLnr i napaverpr reprtoxinerrxr

crpyxrypHo-Qa:onoro neperBopeHHl.

Auari: repvotiuernsnoi aiarpaMl,t p03llalty epeoxo,lo,[xeHofo aycretiry

iveTaxy- rlBal lxt'tfi volu(lixysa,lr LlacTlrllKalllj -fiN. nora:an clrrcee:lllxeunr (lo

100'C) rer.rneparyp clllyKTyptroro IlcPelEopcllLIt tl nopinullttti : ve'ra,rou runa 6e:

votuQixyuauxr. Mixpocrpyxrypa MeraJty uBa, Nlotta 4l iKo salloro vacrunxauu TiN,

oxo,rro.[)KeHofo ri uIsLAKicrn 5oC/c, cttrara;tacl I]epeBarl(tlo :6eiisiruzx crpyKTyp,

a a,rs rpa:xie 3i rueu'lxocTrvtr oxolloll)Kellll, 10-45'Clc a 6e i-llt iTo-Mapre Hc I-'1 f H Hx

clpyr(Typ. Bcrarosl,ru rpt:r-rlltti 'reltlellarypx ra xise'ruqHi napaverph

nepergopertHt art MeraJy tuBa, Moat-lt!iroaatloro qacrNsxalru TiN

Br,trel-ll-Il-], u.:o l.toatttlixynaaut MeraJIy 3Bapnoro trna BMH,rl cranei 3yMoBnloe

rviul' xpuraruux reMnepal'yp lteperBopellnr aycrelllr.Y I npuBorn fb ,{o

rfoprvryaariur gi,ntroei,friux c'fpyK1yp. Mottn$ix1'r:anttr 'fiC' SiC' NbC iTiN
nprl3Boarirb Ao noleu uaprettclrrtux tpa:.

fl'rrrzfr po:ai,r trprcBqqe]to aocliaxennto vexatti:t"l1r nnluey voguQixyaaunr

,luctepcHll\1x gacruIJNaNlH tta vcxattiqtti g:tactunocti 11c'Iall)- 3llLipHl'1x uilriu. AHa-ri:

an,lual voAucpixyaalttlt Ha xiviqltNii cr-ratit lvlera-il\ 3BapIIl-lx uteio, a tatorx

ximignoro cxJlaay ua alacrunocrl. orpi4\4\'rl3Jl14 1 BllKopl'icrarlllt14 ByrJleueBoro

exeiearreury. Bu:Haqelro BIrJt!iR leMlrepaIyplt Nla(cuMarbHot iHreHcuaHocri

vo.au rfixoaan o ro veraly. Tarox Brl3fla'{ello llojlltR luBh,rlKocli oxor'loaxeHHt Ha

TeMleparypy uaxcuualrnoi isreucassocri ncperBopenHt aycreuiry Nleraly uBa'

rrufr ra6ye nignoeianoro vogljr!irynanul. Bcratloolttlt'1, ruo oxcuairi Moxfiq)iKaropl,

ZlO1, Ti02, ,A12Or, MgO n ui,ro:vy nirnultytolb 3t{aqellrlt fl-qacrutlHocrl l3lll4)i(yrorb

3HaLretlHt rvflqHocTr MeTar'ly lllaprlolo lxllil, r-o.1i tl. lrlLalloB\ricrrri i rap6i.lui

Moiu4iKaropr.t Maorb nporllne)Ktlrii BnrnlJ. [1pr trtlrtol.rncTaun: NbC iTiN
cnocrepira,'rn giaxv,resrir sia :laranbttoi relueartii, ruo lorpe6ye ao'{arKoBoro

troYHeHHr' Butsa'l 3Htl)KeHIlt arac fllRoc'fei:i t'tittuoc't-i i ni'tnl,uleHHq

n-racr!.j9rocri ttpl nilnrtrrcntti crtiBDi:Lttotltctllltl lii:rlxocri (lc'ptlrnoi $a:l .ao

ayclenirlloi. Mo.qEOiKyBatttit ltelarly ulBa )'lbC i 'fiN 3y\loBrloe flo'3y

vaprercurnoi tla:r, uro BI4KJltiKae Iti/lBtiuensl ioro viutlocri
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lll:rxolt aoc,ri,qxenHr: rolroi cfpyr(t) pt'l Bc'i a uoll li,Il,t ! ltlo NIerali urBa,

vo:ru$ixonaauii Fel'i iTiN, xapa(repr43yclLcr t Ii.:turttrleson uli.li,rticrto aucaoxauii

5i.rr rpanuut :epeH. Haae.uera tli,rt'nictt. ttt(.ln[a]lrii 3\rloBrtoe 3H]t)(eHHq

'rpitttitioc-riiixoc-ri ve'raly. oco6ltlno rpH L(1r rl)rt\lrrt\, ttt<L c tltlx'lHMr ()oC B

nopierrrlrui 3 !re'fa,qoM urBiIl 6e3 Moiuir]liK)'sallttt, attNoprlclauHll lac-rnttor ZrOl i

NlgO lpu:roaxrr, to tti,qshuteufir:]na,leub i.ioro y.ttapHoi B't3Kocri, a BaKoPficraHHt

liOj i AlrO, to nildHJertht vittaocti rtetl tr ttr.ri...
B urocroMy l)n( ri.ri rlaBoJtll,us Tc.'lll..r,ti clo-c,r',,r .loL.liIllo-nPoMhcnoEoi

nepeBiplih pe:y,rrraria ,aoc,,ri/lxent, tta t tiltrpuer'tcrn i flAf IloBoKpaMaropchr ]i
varuuuo6y.{iauni:i :asoa (flAT llM3). l[:rr rtepeoipttlt ttt;nry rlo,4rrfirysaunr

i\rer&ly urBa 3BapHrx 3'eJlHaHb 3i c'rajli i6XfMO-fP Ha vexaHi'lHi slactunocri

Bu Kopric roByll&r u roaptouartnri ,,lltir \ral)Kri BOI-ll.llRX 70-JC ra
excrepurreurarlni rtopourxoni .tporu : ir.t o,'tr t! ittaropalr r. Atta-ri: orpt'i\{aHr]x ]lattHX

noKaraB, u{() rjhliopxclaHHrt 'elicrlepurjclllaJLlliJX 3RaploBa,rt lll'1x iPoriu :
\ro.tHt])iKatopaIrLr i.)3Bo..r.11, ,r"r,r.r(, it' tBr'lr.lr,t. r':r.,t.i lt: B.l<lclr'lBocfi rllrplilJ\

:r'cl] a b ropiBraHo 3 Ri,ll(opl4c,far rrir ,rpo'r-;" Cn-0EI'2(.. Buluull.t. tuo vexattiqni

BnacrHBocTi 3Bap{tx 3'€/itlarLh, tt(i Brlliolllljllt I Rl'll(opljcrail}ltM

eKcnepi.rMeHTaJl6Hrlx 3BaproBaJrLIllx apoaiB, la6nuxato'fbcfl jto noKa3HHKiD 3

BliKop craflHsN, xporiB CB- l0XI{2fCMOTIO, BOHLFR NiCIMo 2.5 i B0l{LER X

70-.rc.

LUrrxoM ,{oc:r i;lHo-npoNr ac-rosoi nepenipxH I{o IIAl HI{M3 6yrt
ni.t'eef,.rNeHi ocHoeui pery.rr-rrtH .(oclti.lzicr,r, i npriirtrtL, piritettHt npo

BItpoRa.l)KelrHt 3arlitollofloBatlH\ rc\Hollol'i9llh\ fLlllcllt) ll Ilpolll',icroBe

uupoSun[rno.

3. Crynins o6rpylrroBaflocri rrayKoRHx rIoJro?Kel|hJ nncfloBKiR i per,ioueluarlifr

Hayrioei nororrenu!, RiJclroBlir.i ra petouetutatLii po6orri aocrarHsorc irtipoto

o6rpyrroeari, ocxirlxr.r 6a:ytorr,cl tra arr.r.riri cvLracHttx 3ara;tbHoBlt3BaHLlx

.rireparypnux lxepen B o6nacri BxKopnc'ralrnl ltolurfiraropiu Mera.]r-y 3BapHofo

ulDa rf-rg nilaliL{ettHt t\{exafliqtt}tx ajtact LIBocTei:i 'lBapllfix 3'cllltaHI'.

O6tpytttluartrrr orptj\rJHlir'rcrrnL' .r.'.1-i\ i tt1'.rt.ttt't'ttr pe:11r,-arie

:ucep'rauii raxox 6a:yctcr ria KopeK'riov! rr.rroprz c lanrti Iqero.iiB i rrero,ltitr, a

Ta(ox cyYacHoro o6,lalHarttt cf\)coBuo Aoc.tilt,t<etttlg oco6;runoc-rei

rr o,'tnQ irynanar Me'fany uBa, cr'!ryi(iyproro cfari), i \lexairiquBX Rirac'll-irlocleii.

j-locroBipHicrb ofpr.tMaHfix perr.tt.tltitr .rrr t.r ri{,iro Iri:trBen.l}i\erbct rt'iv, luo
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r4eroauKlr ii orpuvaHur noagic'rto y3roax(ylorLct 3 3 afar:l b tl o BIj3H aHl M 14

vero.{ororiquavv 3aca.[aM]'1 i xoHltenuigitir y ra;ryli leopii ra npaKrI-1KI,l

Merarto3HaBcrBa, 3oxpenta riaearuetrHr Mexal{i'lll11\ D.rlacluBocrefi 3BapHi]x 3'€,{HaHb

u,rqxov r4oAaQixyBaHHt MeTaJly runa Hanelesi aaropol'I pe3ynbraru anpo6auii

3BapHxx 3'eaHaHb 3 tlerar'loM lLlBa, tKxi 1]iillloBi.llllo l"lor:ulOit<yBana oKc!l'!lHI'lMlI

(ZrO?, TiOr, Al:Or, N4gO) .ra xap6i.lrttntn ( l iC. SiC. VC, NbC) \{o'nrl4)lKaropavH'

nitraeplNyntl ,qoc'rosipHicrb ltayNoBhx pe:1'.rtt'rar ie. nos'llali'tx 3 nilBt uleHHtM

vexariiqnnx BnacrxBocrefi 3BapHHX 3'c/:lHa!{b. Orpaualti pe3ynbrarx

vo'{riOii<ysaHHg MeraJrty ulBa Mo)l(y'rb BI'lKollyBa'r ct I p,i nrrotorriertni loapunx

I'ertnatl i: gLlcoxoNl itlH !'1x Hl'i3bKo.flefoBatliix cla.ileiri B l(,'llo9oBI"ix fary3tx

npoMIrcxoBocTl.

4. Hoarrttl HayKoBrjx llo'lo,liclll. BllclloaNill, pcl{o}'1clltr:ruiii

B ^ruceprauiiiH 
iii po6oti o'rpliurarto pt,'l IIa)'KoBltx pe3yubTariB, trir )

cyry-nnocri e 3Haqyuultr Arq nlipiueHtt! llpoSleltr flla]l.ureH]lt MexaHlqHx

Bractuaoctefi:naput{x e'elnans il nucouolaiLLttttx lt !1:l l,(o,lefoBa H {x claneil, uo,!ae

t\tor \ r'r. tBH!.tlH I h I r cxcll.rla t attliit t: \ll .r( | u j'l'lf Hl'11

tia ocnoai aua,riry pe::y:lllariir ruccPraIiittt'tx jloc-ri;taiertl BB' Xyroaa

touimNo slr:Ha.iI-irH nacryrr]ri pe3ylrbrar[, l(o valorb tlayKoBy ltoBI-l3Hy

B ^{ucepraqifiuiil po6ori euronano xoMnreKc t}yu,lalteuranlnax ra

lrpllK:raaHux .&oc.qjlt>ireus crocoBlro oco6jll'lBocfei crp)rKTypu ra NlcxaHiqHHX

BracruBocrei vera-,ry utnir 3BapH[x :]'ejuraHl, :i craai l4XfHAi-I, qxi

;rroguQixyranlt alJcnepcllt-lMlr qacrt'tHKaMu rap6ilin, orcuin icno,lyK Ea ocHoBl

lrrauy. Orptr.tatri pery:rrraTl \loil(,vl L 5)Tli Kllari(l)iKoBarli flK TeoperLqHe

y-rafa.llbHeHHq ra piL ertHr saN,traoi HayKoRo-llpLKilarllloi ra::aqi, tllo Nlae BaroMe

Hapo,{Hofoclloaapcb(e 3HaqeHHt.

- Bnepue ullltxoM aJrocKoHirlellHq \lero.lHKH lttality ,'lularoltletpuuuNx

,:laHHX 3a pax)tHoK BlJ3HageHItt fc\lllcparyp' iHletlcl'lBflocri i o6'evNoio erpex'ty

neperuopenat ayc'reniry BctaHoaxllll, uro vollrdl ixynart tlt 3Eaplll'ix ujeiB BMFUI

itaret .!.HcnepcHhillH qac f HHKa\4h BnJtrBcr Hl Lofo Ki llc I HK)

- Bnepue BU3Haltet{o NIexaui3M BIIJTI-'jIl)' pirxtx rtrrtie Moiulql iKa'roplB Ha

KiriciHK),crpyKT\poy-IBopeHlr'u Mc'iaiY tBapllrlx lllaiB: Rr{tBlJJl!'. llto xap6iaui

volu$ixaropu BnJr Batorb ra xicerilr,v flcpefBollellllt ra clopvyt:anrtl BTopfiHIIol
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Kpr.rcTaiiqHoi cTpyKTypa nJtrrxoi\4 po3,{r}lcl lr i 3\riHx cKna,lly p03nJIaBJreHoro

Nieraly BaHHr-r. Bctauoaa,rq, u1o oxcN.{rri uogu$iraropu ra lroaN$ixaropu na

ocnoei clo.rryx THTaHy po3q].lHttovnct ar.iAittlrotlcl ua noaepxui HeMeTareBux

BXJIrcqeHb y Bilfntli $a:, lxi nn;lnaaorr' a crpyKrypoyrBopeHH.[ i rrlexaHi.titi

e-qacrfl eocri l,roaut!i xoeauoro MeraJty 3BapHof o urBa.

- Bnepu:e acraHoBll'll1, ulo cKnap IleverareBtrx rKrmgeHb, xapaxrep ix
po3TalllyBaHHr aiaHocuo rpanurl; 3epeH ta rralgtictl, fparie ry anc,roxauii,

Har{orrqeHUX no6lN:ry srlnvetl, nri.!t.iBalorri na xinelrry tfa:onlx nepereopeHs i

Ha llexaHigni Bracr.tiaoc't'i. Bcrarrocr.i.rr. rqo rr rrpyr:r1pi vetaly uleia, axi

vo.aaQiryoara FeTi iTiN, crocrepiraerlcr rriaRrruerLa ulirtrricrl Ascr'roKauifi

no6rlr:y rpanaur :epen (2+3 x l0rrcv-2).

flparruvae 3HageHHr olplN'raHr-tx pe:yerrarie, rxi cx,ralaorr ocnooy

\lolndJiFyBaHHr vera.r) rBapHH\ utsin. no,rrra. ,, HacrynHoM):

- &r-q niAsaulenHr vexard.rHux Br'racrr{Bocreiri rleraxy 3BapHux rrrtit BMH,{
cra,ret peKoMeHIoBaHo. Br-i(optzcroByRara y aroc'ri uolurpiraropia oxcuani

;ucnepcHi cnolyxu;

- I yMoBax eupo6uurlr'aa I IAT l-ll(M3 iri,.L]neplxeuo i\ror&rHuicrb

3acrocyBaHHq r'roJt:.I(p l KyBaHH r oKct]lIHr{M}.1 cnoJryKaMh 14erany :lBapHoro ruBaj ulo

:a6e:nequ,ro seo6xirlHnii piaeur vexalilnrx Bnacr{Bocretl
- 3a[IponoHoBaHa MeroAHKa Bh3]latlerill! KpHrr-iqlrux reNl]repa,ryp q)a3oBr.ix

teperBopeHb, 3 BlrI{opllcraHHflM lo,rirtoNtiu j ro ctr'ucuto. :olBoj -jjta 3HH3xrli

roxr6xy y eu:saqeurri reMireparyp (ta:onux nepernopeul.

llpaKTH,rHc rHa,Jl.Jvicrb o[ep/KaHHX aBtopo\{ pe]ynbrarie toc,tiaNels
ni.frBep.rxKerbcr raKox 3B'r3KoM ,qnceprartiinr.rx Jtou,ri!xerrl I AeprliaBHrrMr-t

npxopirerHuMr.r HanpflMKavli layKoaHX po6ir IE3 iv. e.O. llaroua (Nl !p
0l 1 0U0287?, Nr [P 01 07U002282, N! AP 01 ] 2U001 5 1 3, N! AP 01 1 5U006678)

6, flostora BKratreHt-rx otpllMrrrr\ pcrl'..rr,rarin ) trayriolrHx RBAaHrtqx

Ocuoani peryrs.arn i narxunt noJtoxcllt.llr. Bl'c |rrKtr ra pcrovenaau'i. u.to

Haee,leHi e Alicepraqii, nosHicrrc nNcniraeui y 16 ny6,'rirauirx. B roMy.ILrcli l0
crareii y Qaxoarx BtiaalHrx Yxparuvt,: lrux 3 orry6,lirolaxi r :aroprol.rr.rNx

BxIaHHrx, Bnecer{ux ro peecrpy viticuaponrrnx HayxorlerpxqH(x 6a: lagtx, ra 6

r\,rarepr aJI: B MlxHapoAHldx EayK6B,lx xonQepentiii.
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7. PeKoMeHAauii rto RtiKoprcratt to pe3ynbra tiB aflceprauii

Orpulraui ra :anponouoear i a Br opo\4 pcrv,r r, f arr :iouil t'tto Bh Kopt-lc'foByBarll

lIt nl.[But[eHHg Mexa!lqHux B,'lacTr'isocreii 3Bap:lfix 3'eiiHalib i3 BMHJI cra,rei, ulo

3acTocoByroTbcr B KllroqoBax mlly3tx npovlic;roaocti. Ilartpllt<na,[, B

uaruaHo6yayaanni. OqepNari p*)r.],]brarll ,toui,'lsuo raxoN B r-l KoplicroByBarx B

varepia-'rax alrc{t-.tn:riH <Malepiaro:laoc'reo i repvi'lua o6po6xa :napuux

:'eAraus>, <@i:ttxo-xivi.IHi npoqecL't B 3RapHI-lx 3'eAtta!llllxr>, <MeralorpaQia

'JBaplrux 3'e,[HaHbD, r1(i tlfiraro'ft ct cry;leHTav irlarepialo:naevoro npoq]i,'1to.

8. O$opu;reuun .rlHceprartii 1t] Rropc(De pa.ry'

3ruicr alrope$epary [oBHolo r.tiporo nianoni,tae :rlicry qnceprauii

Aoropecfepar Nricrllru ocnoexi lroro)KeHHt, BlrctroBKlr ra peKo]llen,:auii, HaBe!eHl B

Juceprauii, a ral(oi{( acro-iuury, ueo6xilny a;ll oLiitrxu rtacep'ratrii, iHOopMauito

luceprauiina po6ora i aeropecfepar su(ra.qelti ,roriqao ra xopeKrro

Orlopv,rexnx aBropeQepary nonnictlo ailroaiqae BxMoraN.I n,vHKTiB ll, l3 i l4

(llopflr]ry npfcy,{xeHHq HayKoBxx cryncnin i nPijcBoeHH, aqeHoro 3BaHHa)

crocoBHo KaHAH.qaTcbKIlx /lxcept aur n.

9, 3ayeaxeHrtl rloAo :rvicry r a o+opll.lexHs po6ortl

C:ria eiavirur{ nacryrni raysarcelrHq ulo;lo rlticry ra o(loplleeHul

f\orrnrH)Tol ahceprauifiHoi' po6oTl,1.

- B nocraHoBoeniii qacrrni Auceplauiilnoi po6orr criAynalo 6 a

KoHuerrpoBaHoi\'{y aufnrai ccpopvyearu rtorryuleHHt i o6vexesnr. B

lepeniKy yMoBHIlx rlo3Haqefib (crop. 22) uaeeletli ue Bci no3Ha'IeHHt, Ilo

3ycTpiqarcTbct a rexeri po6orn. B oxpeMHX n03HaqeHHtx rlopy[teHa

noc,riroeHicrr, po3Ta[IyBafi rJt cl-1NtBo.'liB. Flarsrlicrt, tlaBe,leH x nopyueHb

ycr.:ra.auroe ycni,tor'rrearr ua'rcpia,ry po6o lt,l
- 6yno 6 Aoui,rluull orprvalti :parru 3EaPHux 3'elHallb : iuto,4n$ixoeauu v

MeTaJlollt uBa i aua-lori'rHi 3pa3Kx lurarlroi Texuolorii arnpo6yearl-{ Ha B'loMy

i Hailarr e nopinnrnni pe3yrbrarr laJ{rx B}inp06yBaHb;

- B po3ni,ri 6. rrufi npucnr"ero .1oc,ti,|to-tportnc.loci; rlepeDipu. pc1).lblatl8
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.ioc.riaxeHb, c,.rijlyBarro 6 porrrlrry r'r Brr-rr1B rra crp,,-rrypnuii crat

.tui.ti.Lxrtrtux {'.lHtltt, rij.rt (r':,frrr.,.,. t. t^tn rt..ltt\L i).
- FO reficr),llrcepraui. rrcrliqrrort,cv Iplvrtu rni |lo\rlrJ^,r.

- 6y.ro 6.louirsnxlr,aoc;rirurr D :\{era-qi urBa, iiro.:rrrf iro;arolo rliraHoB}licrll)ul
rrd\ fr.jltavri. oco6rrnocti ) fttnT(tl,l<t nni"r;r'l tr.i r(l|nc|| .(r.1c.ro(.Itifi ltaBNo.ro

Bh.l oriellb. IllO,\VOll.llO' ]hllihul{lItl l r. l: rL L l 9 I ' OL I i .

10, Brcuolon rpo Bi,tlro3 irl r icrr, lnccp-rirrrii rrncroprl cr]e{:a.rbrocri i

ac1 trroB"lcrruu Blrtro{-a}l

3a:xageti 3ayBaxeHHt MoxHa BBaxarfi r'atirrr't].r, ulo re:ntux1rcrt, tlittttocri

po6olr i ne RnirrBanrb ra ll rala-rh'r! lo3r.r'r'r'rBr\ orlirrrr. flltccprauiiiua po6ora e

laBepure!{iJ\r rra}(oBH!i :loc:ri:uriclrulr, 1ro \ricrlr'fr, rrosi trtl roeo-o5 rp1 rt ro nani

TeOpgTtl9!ll Ta flpaKI Ii9Hl pe3yJlIrTallJ t fa-I\I3l Mal eplaJr03HaBC-tBa-

j{ucepraqiiHa po6ora oQoprr.rcrra y ri:irroni;1rlocli :to ulirror jlCTV.

B riirouy Baaxarc, uto,nrlceprauii:ira po6ora il{),r(oBa Biriropa Bixroponava

<Oco6;rrnoc'ri cap)'K'rypq m vexarriqrri rr.raclrroe rirnaprrr'rs urniacra-ri l4Xfl-l;lU,

rro,tuQixoeauax !HcnepcHr.lMtr qacrruxaill!i tiap6iiiB, orichr:liB Ta cno:l]'N Ha ocHoBi

Trranv) eiaroaixac rreo6xi,{uny KBa.jrid)iNauiiiltrv o;lraxa\l lray-Kogoro

.:loc:ri:r;iieHsl eiilnoeitHo Br-r11or fi.1. 9, ll. l2 <lJopr.rn), flpfic):l)li.'nHs rrayKoBnx

c'r'1-nerin>,3ar-Rep;t)rieHoro nocrauoRoro I(aSirrcrl, Mirric'rpii: Yripairra i\9567 nir 24

.tlttrtr l0' J p.. N.r 567. crocoBlto KJr llit.r J.,f rr\ trtc. 1_ 
t :,tt i.

llcc srutesane,fene iae rilcrarrrr BBaxalrj. rto .:lrrcepiarliiirr;- pil6o'l\ nHNorilHo

Ha BrJcoKo\ry HayKoBoi\r), piBHi. a ll au'fq ;on llinop BixloposN.r 3ac,r)roBy€

:l]l{x ilayli 3a c|leura.JlhHrc florpllcy.fxelrHr HayKoBofo cTy[enrr

05.02.0l - ( Malepia,ro:uaacrno>

C)(ri iriilrrii olouenr aoxrop
-rcxrri.rrrux rayx,
" ie) pe a r ,rlepxaurror' npcr.rii Vrparl
a r a-:i;,ri nayxr i rexrritiu. rrpo(tccop
riaQe;Lpu <3eaprcaanur> H'f Y <XI lll

L4z&.r'r"l4a,
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