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OTHOCHO

II4CEPTAUVTS,
sa upu4o6r,rBaue na o6paronareJrHara lr Haf{Ha crerreH ,,4oKTop"

Ha reMa: ,,O[or3orBoprBaHe Ha orrIa,qHI,I npaxoBe r4 rrrJraMoBe, reHepr,rpaHz or 4o6uunara
qepna naeralyprnx"

Ha rlr. ac. Lrnx.{auuela Jho6orraupona f pzropona

l.llperne4 Ha Ar.rceprarluonnufl. rpya u aHanr.r3 Ha pe3ynrarlrre
,{zcepraqzonulltr rpyA ua znx.,{alvelra fpuropona o6xnaua 107 crpaHr.rqu,

ocuoBarr e Ha qerr.rpN uy6ruaraquu, peQeprapaHr.r ca lT2 turepatypHr{ rl3ToqHr.rKa.
Jlurepatypnua o6:op 3arorlBa c KparbK crarr{cr}rqecrra o6gop Ha pa3Blrrr,rero Ha

tlepHara MerarIyprHJI B cBeroBeH rvrarqa6 3a rrocJreAHure 12 roAr4Hlr, cneA Koero orAenHr.rre
TeXHoJIOTVTIHLI eTarII{ Ha KJIaCUqeCKI{t npoqec - yeAp{BaHe Ha xers3ocb,4bp)K4rrllrTe
cypoBlrHl,I, AoMeHHo TIpoI43BOACTBO, KT,TCJTOpOAHO-KOHBepTOpHO Vr eJreKTpOAbrOBO
[poLI3BOACTBO, KaKTO U npepa6OTKaTa Ha xeJre3Hn pylikr B eneKTpoTepMurrH]r [erqr{, ca
oxapaKTeprl3rlpaHll TexHoJIor[lIHo, ]r Bb3 ocHoBa Ha roBa ca rrocoqenn cneqn(puqrrr4Te
oco6enocru Ha reHepl{paHero Ha orrraAnu npaxoo6pa3H}r rrpoAyKTr,r or BcfKo eAHo or re3r{
npolr3BoAcTBa, KaKTo LI cscTaBa Lr oTHocr{TeJTHOTO raM KOJr}rqeCrSO. Ha3OBA:nu CA pr OCHOBHT.TTe
cnoco6r.r 3a otlrtcrBaHero Ha ruBoBrrre eM.vrcvwt or rBbpAlrre rracrr4rlr4 - cyx ra MoKbp, r4 or rzlM
e 4e([uurpar r;n4a Ha orrla,qHl4Te rrpoAyKTr.r - rrpttxoBe ]r [rJritMone. lloco.reno e, qe B 3aBoA c
rIbJIeH MeraJrX)rLIqeH III,IKII npLI AHeBHa rrpou3BoAr,rreJrnocr or 1000 ToHa croMaua ce
reHepl,Ipar AHeBHo cpeAuo 3.5 rona or r.f,x. Llvrairru ilpeABlrA cbcraBa r.r Ar.rc[epcuocrra Ha
Te3I,I orrIaAbtIHI,I MarepvraJrvI, cbxpaHsBaHero raM Ha orKpr{Tv xpanulurqa (ra6anu) vroxe 4a
AoBeAe Ao BTopLItIHo eKoJrorI{rIHo 3aMbpcsBaHe, a rrpeABlrA o6crosrercrBoro, qe

cbAbpxaHl{eTo Ha xeJlt3o B T.fix e oKono H HaA 40vo, ce HilJrafa r{3BoAa 3a 3a,qbnxr,rTeJrHaTa
qerecro6pa3Hocr 3a peqr.rKJrlrpauero r,rM B cnMoro MeranyprrqHo [po]r3BoAcrno. A rona
rrpaBu pa3ure)KAauara Aucepraqnr oco6eHo aKTyrrJrHa.

flo-nararuK B JII{TepurypHLrs, o6sop e or6enssarro,qe B rroBerrero rexHoJrorurqHr,r
BeplrrIa sa npepa6orBane Ha orna,qHr.rre rrprxoBe ]r rrrJrttMoBe HaqaJrno 3BeHo ca npoqecure Ha
yeAptBaHe ) vI ca pa3rneAaHra: 6pnxerupaue (auanv3vpatv ca 5 ugro.ruura); nenerr{3r{paHe
(ananrasupauu ca 16 r.rsto.rnvra); ailroMepupaHe (ananusupauu ca 18 narounura);
rou6uuupauo [enerll3allvs-auoMepl{paHe (auzurusupanpr ca 8 vsro.ruura). Pa:rueAasv cavr
HtKofi MeroAI4 3a orroJr3orBopsBaHe Ha orfiaAnr{Te rrpuxoBe }r rrrJraMoBe B Ao6ranuara qepua

MeraJIyprI,IrI 6ee ye4prnane (aHa-uu3vpaHu ca 13 H3TorrHzKa), rarro r.r Bb3MoxHocrlrre 3a
rr3BbHMerzlJryprurrua ynorpe6a.

O6ocsonanv ca u ocHoBHr,rre repMoAr,rHaMvrtrnvr v KuHerlrqHr{ 3aKoHoMepHocrr.r Ha
npoTl,IqaHe Ha TexHoJIofI,IrIHLITe npoqecr{, cBbp3aHr,r c MeTaJrypfr,rrrHoTo o[on3oTBoprBaHe Ha
oTIIaAHUTe IIpUXOBe VI IIIJIaMOBe, KaKTO U Bb3MOXHOCTIITe 34 MaToMaTI,ITIeCKOTO HM
MOAeJrr,rpaHe.

OqenraAno ao6pe HarpaBeHlrs nr.rreparypen o6sop 3aBbpruBa c ocuoBnrlrrr r.r3BoA, qe

rpo6neua c rlrJrocruoro pequKJrr4paHe Ha ornaAH[Te rrpaxoBe u rrrJrnMoBe r{e e oKonrrareJrHo
pemeH.

Teuata I{ rleJrlrre Ha Ar4ceprarlugra, KaKTo I{ flpon3TlrrJarrlprre or rtx ga4a'tv ca flcHo I{
TotIHo (poprvrynr.rpanu. flocoqeHl,I ca r;Lr4a u rrporr3xo.ua Ha r.r3rroJnBaHlrre orrra,uHr,r
MaTepI,I&JIIiI, MeTOAt4Te 3a eKCneplIMeHTzrnHO lI3cJIeAB€IHe, LI upOrpaMHLITe IIpo.{yKTI,I 3a
lBcneABaHe qpe3 MaTeMaTr4qecKo MoAenr.rpaHe.

ExcnepurueHTaJlHo e lrsbplxeHa no4po6ua orIeHKa Ha lr3noJBBaHr{Te orrra,qHrr
MaTepHfiJIH, KOSTO BKJIIoqBa cI4TOB, XLIMLIIIeH, peHTI'eHOcTpyKTypeH LI MarHI4TeH aHaIII{3 II



IIIIKHOMeTpIIqHO OlpeAeJU{He Ha nJIbTHOCTTa, C KOeTO Ha npaKTLIKa e OCbIIIeCTBeHO nbJIHOTO
IrM OxapaKTeplr3lrpaHe.

ZscreAraua e repMoAI{HaMI4Kara Ha peAyKrlfifrTa B Her{3orepMr{rrur.r ycJroBfifl Ha
oTnaAHI4Te MaTepl{anfi nooTAeJrHO I{ B CMeCr{ C nOAXOAflTTIO CbOTHOrrreH}re Me)KIy Trx, B
pe3yJrTaT Ha KoeTo ca olpeAenenz crofiHocTlrre Ha H3o6apHo-r.r3oTepMr.rrrHr,rr noTeHqlraJr,
TeMnepaTypaTa Ha HaqaJIo Ha peAyKIIlIoHHrrr Ilpoqec, cxeMaTa r4 cTerreHTa Ha upoTr{qarreTo
My B AaAeHr{f; TeMUepaTypeH r.rHTepBaJr.

Vcuope4uo e [BcJIe,qBaHa Kl{Herr4Kara Ha peAyKrlr.roHu}r{ rrpoqec ?r eKcrrepuMeHTaJrHo
ca o[peAeJreHl{ aKTHBLIparrIara eHeprr{fl r,r 3aB}rc}rMocrra Ha cKopocrra Ha rrpor}rrraHero My B
orAeJrHI,ITe Cnrrall oT TeMrreparypara. Brs ocHona Ha noJrrreHlrre AaHHlr e HanpaBeH
cnoJrrrJIlIB orIrIT 3a orll{caH}re Ha Kr,rHeTr4KaTa Ha r,r3cJreABaHr,rTe peAyKrIr{oHHr4 rrpoqecn c
MaTeMaTI{qH}I MOAeJII{ - 3a IIenTa Ca l43rroJr3Banr CunaftM aflpoKc]rMarlurra ]r perpec]roHHr.rf,
aHaJILI3. 3a aAernaruo oll}Ic€urfie Ha ]r3MeHeHr{ero Ha KHHerrirqHure rrapaMerpr{ - cKopocr Ha
upoqeca, cTe[eH Ha [peBpblrlaHe rr LI3MeHeHUeTO Ha Maoara rrpu [poMrHa Ha TeMrreparypaTa,
nplr perpec]IoHH]Ir auan]r3 e ycraHoBeH ueo6xo4HMr4s peA Ha MoAena, ocnrypsBa[I TorrHoro
rrM rrpeAcKa3Bilre.

Pesyrtature or na6oparopHllTe LI3cJreABaHlrr !I or MareMarr{rruoro MoAeJrr4paHe Ha
[poqecl4Te ca ]BIIoJI3BaH]I rIpU OpraH]r3rrparreTo ]r upoBe)KAaHeTo Ha eKcrrepr4MeHTr.r B
peanHI,I (nonynpouuureuu) ycnoBlrr. 3a qerra, c rroMorrlTa Ha AoKa3aJra KaqecrBara crr B
3aBoAcKI,I yciloBnfi cI4MyJraIII{oHHa [porpaMa ,,Aglprice" ca r.r3rrr.rcJreHrr cbcraBr,rre Ha
ttIJIOMepaqI{OHHa IIII{XTa, BKIIOtIBaIqa pa3nUqHI,I KOII{rIeCTBa r,r fOrr,r6LlHarlr{r,I OT OTnaAHI4Te
uptxoBe I,I ItrJI€lMoBe, flpv 3aI|a,IleHa OCHOBHOCT Ha afnoMepaTa, v ca cscraBeHl{ cboTBerHrrre
lporno3Hlr MareplIaJIHI{ r,r rofrJrr4Hur,I 6ananc}I, o[peAeJremvI ca cKopocr Ha cnI4qaHe kr cbcraB
Ha auroMepaTa.

B pesyntar Ha npoBeAeHI{Te peaJIHo arJroMeparl}roHur{ cnr4rlaHrirr Ha lr3tr}rcJleul{Te r{
[p]IroTBeHI{ arnoMepaIII{oHHLI ruIXTr,r Ca flOnrreHr.r eKclepr.rMeHTaJrHr4 AaHHrr 3a
npoTntlaHeTo Ha rlpoqeca - TeMrrepaTypeH pexuM, cKopocT Ha cnfiqaHe, r.r3MeHeHr4e Ha
BaKyylua rIoA cKapara. llolyreHllre arJIoMepaTI4 ca oKaqecrBeHr.r no o6qoupuerara
xlacu(luxaqvfl. Ha Munep Id Bb3 ocHoBa Ha roBa e HarrpaBeu anaJrr.r3 ga Blrvtsnvrero Ha
Ao6aBxata or orlraAHu rrpttxoBe I4 ruJraMoBe Bbpxy flpornqaHero Ha aruroMepaq[oHHus
ilpoqec lI cbrBerno Bbpxy KatlecrBoro Ha anroMepara. Irlsno4rr, HarrpaBeH B pe3yJrrar Ha
TO3LI aHaJM e, qe Cb[IeCTByBaT OIITI,IMaJIHI1I fpaHI,IIII4, .B KOI,ITO AO6aSKata Ha OTrIa,qHH
uptxoBe I,I IrrJIaMoBe KbM arnoMeparlrroHHara rr[rxra He [poMeHflT, a 4opu lE uo4o6panar
TexHoJrofPlrlHfiTe cnoficrna Ha arnoMepara, Ho I43BbH TflX KaqeCTBOTO My Ce BJIOIrraBa.

9pes 6anaucoBo MoAeJII4paHe e onpeAeireuo BflusHr.rero Ha Ao6asxara or orrraAur,r
IlpulxoBe LI ruJIilMoBe B aHloMepaTa Bbpxy UpoTr.rqaHero Ha [poqecr.{Te Ha uonyqaBaHe Ha
.IyryH B AOMeHHa neIII u B py.uHoeneKTpoTepMr,rqHa fletq.

3a 6a-uaucoBo MoAenrlpaHe Ha AoMeHHils npoqec e r.r3rroJr3BaHa cr4MyJraqrroHHa
IrporpaMa ,,Balprog". C He.s ca cbcraBeHr{ Marepr.raJrurrre r.r rorrJrrruuu 6w:mtttcu\ fi ca
I43lILICJIeHlr AO6[Sa Ha qyryH r4 KOJrr{qeCTBOTO Ha rrrJraKaTa rrpu r43rroJBBaHero Ha pa3nr4qHHTe
arJroMgparl,I, cbAbp)Kalqu or[aAHI{ rrptxoBe r,r rrrJraMone. Pesyrrarr4Te or r.r3rrucJrenvura
rIoKtBBaT, qe H3[OJI3BaJ{eTO Ha afJroMepaT C OTrraAH}r npoAyKTvr He Brwrse cbrqecTBeHo Bspxy
IrapaMeTpI,ITe Ha AoMeHHlrt npoqec, a Aopr{ B HsKor,r cJrrrau noBlr[raBa orHocr4TeJrHaTa
lpor,r3BoAr4TeJIHocT Ha nerrlTa, [pr,r ToBa rrpu noHr.DKeH pBXoA Ha KoKc.

flpu rr,roAenilpaHe Ha [poqecrrTe Ha [oJryqaBaHe Ha qyfyH B pyAHoeJreKTpoTepMr4trHa
nelq e lI3tIoJBBaHa LI3BecrHa MeroALrKa 3a MarepnaJruus.6ulre;uc. Ho raKaBa, 3a r.r3trllcJrsBaHe
Ha TOTIJII,IHHHI. B JII{TepaTypaTa JrUrrCBa r{ TOBa e Upr,rHyA}rJro AoKTopaHTKaTa AA CTCTa3.I,d
oprIfI,IHaJIHa. B pesynTaT e HanpaBeH aHatrvt3 Ha BrruflHueTo Ha Ao6anxara Ha oT[aAH]r
rIpoAyKTI,I B aDIOMeparIrrOHHaTa rrrr{xTa, pec[. B arnoMepara B6pxy ilapaMerpr.{Te Ha
pyAHoeneKTpoTepM[rrHl,Lfl [poqec I{ 3aKrroqeHr{eTo e,qe r43MeHeKvrsTa ca B MHoro TecHr{



rpaHrlqll, c:bll3MepllMvr c o6uqaVIHlITe oTKJIoHeHat, Bb3HI,rKBarrIlI I4 IIo TII,ICTO TeXHOJIOTUIIHI,I

[p[rI]rHI{.

Agennarnocrra Ha 6arancosoro MoAeJrr{paHe e rroAnoxena Ha eKcrrepuMeHTanHa
rlpoBepKa c l{3rlon3BaHero Ha ABa arroMeparlr{oHHr,r npoAyKTa - c }r 6es orna,qrqH[
Marepuanll. Anarupano e cborBercrBr{ero Ha eKcrrepHMeHTaJrHr4Te pe3ynrar}r }r pe3ynrarr{Te
or 6anancoBoro MoAenlrpaHe.

2. Oqenxa Ha cborBercrBlrero Mexry anrope$eparav AvcepraqlroHHt4r rpyA.
Cnope,u MeH anrope$eparrr orpa3sBa r,r3rlsno ocHoBHrrre MoMeHTn B

AI,ICepTaIIlrOHHrrt TpyA, T.e. HiUIrrrIe e IIbJrHo csoTBeTcTBr4e MexAy Trx r.r ca ra3rrsJrHeHr,r
?r3r.rcKBaulrnraHa url l(5) or IIIIHC3M n XTMV.

3. MHenne sa ny6m.Iraqwrre Ha AncepraHTa rro reMara Ha Ar,rceprarluoHnr,rs rpyA.
Karro 6e or6erq3aHo, ArdceprarlI,rrra ce ocHoBaBa Ha rrerr4pr{ ny6rurxaquv - ABa

AoKJraAa Ha HafrHlr KoHrpecv a vyx6uua n rBe crarvrrr B cneqlr€rnu3r,rpano vrs4anfie (JCTM),
Koero yAoBJrerBopsBa r.r3r4cKBaHvrflra ua qn.l1(4) or IIilHC3M s XTMY.

4. IIuqnu BleqarreHtrs. ga Ar4cepraHTa.
fIosHaBaM JIII.IHo r-xa fpuropoBa or 1996r, Koraro 6erue oule cryAeHTKa lr ce

KasBarle r-qa,{urvrnrpoBa. C.uel roBa rr 6e [ocJreAoBareJrHo peAoBeH AoKT'ropaHT B
KareApara r,I BlocJreAcrBlre nperroAaBarer. Jlu.nrure Mr.r BnetrarJreHLrs ca 3a eAr{H r{3FpaAeH
[perroAaBareJr r.r Ha]qen pa6orurrK, c o[peAeJreH]r [epcueKTr,rBr,r 3a pa3Br{Tr.re.

5. 3armo.reHue
Haruupavr, qe ALIceprarILroHHur rpyA 3a npra4o6unane na o6pa:oBareJrHara Lr laayrr:na

crerleH ,,4oKTop" orroBapt Ha BcI,IqKI,I rl3lrcKBaHr{r, [ocraBeHI,I or HopMarIaBHI,ITe AoKyMeHTI,I,
r{ qe ca HaJrr.rqe BcrrqK}r neo6xoArEur,r npeA[ocraBKLI3a yclerrrHara My 3arqr,rra.

15.ll.20l4r

AorI.A-p unx. Pylren


