
OT3hIB
HayrrHoro KoHcyJrbTaHTa Ha Ar{ccepTarlrroHHyro pa6oTy

Ay6arcupona flacrana paxuerorraeBr.rqa
rro reMe: <<Parpa6orKa rr [ccJreAoBaHHe rexHoJroruu [poH3BoACTBa

Il3Hococrofi rnx qyryHHblx oTJIHBoK c ucnoJrb3oBaH[eu ruoqnQuKaropoB>>,
rrpeAcraBJreHHyro Ha corrcKaHr{e crerreHrr AoKTopa Qu.nocoQuu phD

ro creqnarrbHocrrr 8D07203 - <<Mera.nryprrq>>

1. CrpyrcTypa r coAeplnaHrre pa6orur

lucceprallkIoHHat pa6ora cocror4T r{3 coAep)KaHvrfl, HopMarr4BHbrx ccbrJroK,
o6ogHa'{eHlafi kr corparqeHzfi, BBereHr4f,, ocuoauofi .c{acru ug ruecrr{ rJraB.
3 aKrrorreH r4fl v npnnoxeHufi .

Bo ene4eHvru rtpLrBoAl4Tcf, KparKoe o6ocHosaHLre aKTy€rJrbHocrr4 peruaeuofi
Haf{Ho-Texnz'Iecrofi upo6leuu, cQopuynLIpoBaHa r{enb Ar.rccepraqraonHofi
pa6orrr, I43JIox(eHbI ocHoBHbIe 3aAaql4 I4ccJreAoB alvIfl.) LIcrIoJIb3oBaHHbre MeroAbr,
rJI aBHbI e Ha)rqHbI e 14 np aKTI4qe cKr.re p e3ynbTaTbr.

B nepaofi rJIaBe npoBeAeH rcparxafi aHaJrLr3 coBpeMeHHoro cocrorHkrr Bonpoca
s o6racru [poLI3BoAcrBa orJII{BoK r43 Lr3Hococrofirux qyryHoB u ux npkrMeHeHkTr.
flpe4craeleH o6sop coBpeMeHHoro cocrorHLur rrccneAoBarruit upoqecca
uo4z Q Iaq up oBaHufl 6elrrx qyryHoB c rlenbro rro BbrrrreH vrfl Lrx cso fi crs.

Bo' nropofi rJIaBe orII{caHbI I{cnonrcyeMbre Marepr{€urbr n MeroArrKlr
upoBeAeHr4r gKclepr4MeHT€LrrbHbrx 

14 ccJreAosaHrafi .

B rperrefi rJIaBe Iz3JIolI{eHbr pe3yJrbrarbr reoperr4rrecKr4x r4ccneAoB arruit
MeroAoM MareMarllqecKoro MoAenr4poBaHLr'. ltuttuit paBHoBecr4f, Qa:onofi
Al4alpaMMrt Fe-Fe3C, a o6nacru LIccneAyeMoro Hr43KoxpoMr4croro qyryHa, rrro
rlo3Bonl4no 6rrcrpo u rorlHo onpeAenr4rb Qasonrrfi cocraB qyryHa 6es
npI'IMeHeHI4q rpaQzvecrux nocrpoeHzfi. llpone4eHo TepMoAr4HaMr4qecKoe
MoAenupoBaHLIe Qasoeoro cocraBa HI43KoxpoMr4croro qyryHa c rroMorrlgo IIO
TERRA u Thermo-Calc, npld pa3nllrlHbrx coAepx{aHr.r.{x xpoMa u pacxoAax
Irao4I'rQzqkIpylorll4x 4o6anor<. B pe3yJrbrare npoBeAeHHbrx r4ccneAoB auuir
ycraHoBneuo o6pasoBaHl{e HoBbIX Qar (FeB z BaS) B Hr43KoxpoMr.rcrbrx rryryHax
IIocJre o6pa6orrcu 6op- v 6apuircogepxaqrrMr4 rr,ro4zQzxuropu*", Koropbre
oKzBbrBaror cylqecrBeHHoe BITIrlflHII:e Ha rrpoqeccbr KpLrcrannl43arlnr CilrrABa.

B verneprofi uane npLIBeAeHbI pe3ynbrarbr rrccJreAoB auuir csoficre o6pasqon
r43 ollblTHoro Hpl3KoxpoMl4crofo qyryHa rrao4uSrzqr4poBaHHoro orlbrrHbrMr4
Oeppoao6aBKaMlI. llonyvenrr o6o6rqeunue ypaBHeHr4 fl 3aBucuMocrLt r,r3MeHeHr4t
rn€p4ocrz qyryHa or creneHrl nerr4poBaHr{r xpoMoM vr pacxoAa orrbrrHbrx
n'ro4r'rQrararopoB. YCranosreHH 3aBr{cr4Mocrr4 Me)r(Ay napaMerpaMkr
MllKpocrpyKrypbl (4ucnepcHocrb, Ir,rop$ororna u KoJrlrqecrBo nepnnra) Lr
KoJrkrrrecrBoM Lr npzpo4ofi orrbrrHbrx irao4r,rQzraropoB. OupeleneH Hav6olee
s0Serruanrrft TI{II rrao4zQzraropa Anfl rroBbrrrreHr4rr r{3Hococrofixutx csoficre
Hll3KoxpoMl4croro qyryHa, ycraHoBneH onrr{Malrnufi pacxoA rr,ro4uszraropa Int
nonf{eHl4rl ornLIBoK c Hal{nfrrukrM correraHr4eM cnoficrs - rnepAocrbro,
r43Hococrofircocrrro H yAapocrofirocrrro.



llsras. rJraBa rrocBrrrleHa aupo6aquu oTIbITHbIX rvro4uQuxaropoB rlpll
upor43BoAcrBe r{yfyHHbrx MenrorrlHx ruapoB B tlyfyHoJll,Irefinorrl Ilexe TOO

<QazCarbon>. B lpoMbrrxneHHbrx ycJroBLr.rx noATBepxAeHbI pe3ynbrarbl

nony-reHHble paHe e upn n a6 op aropHblx tlccJreAoB aHvrflx.

nocBflrrleHa paspa6orre rexHoJrorl{I{ nnyrpuQopMeHHoro

sQQexrznHocrb pa:pa6orannofi TexHoJIorI4I4 rIpoLI3BoAcrBa LI3Hococrofixux
IIYIYHHbIX OTJILIBOK C LTCNOJIb3OBAHI{CM HOBO|O KOMIIJICKCHO|O TUTO4UQTAXATOPA.

llpune4eno KparKoe rexHlrKo-3KoHoMlrqecKoe o6ocHosaHl{e Ilenecoo6pa:Hocrll
rrpr{MeHLrr KoMnJr ercs ofi 6 op6 aprz eeo fi Ao 6 aBKI4 AJII noBbIIueH prs. vr3no co crofi rnx
ceoftcrs Hr43KoxpoMrlcroro qyryHa.

B sarrro.reHvru cQopvrynLrpoBaHbr ocHoBHbIe BbIBoAbI no Alaccepraquonnofi
pa6ore.

2. ArryaJrbHocrb reMbr Ar{cceprarluu r ee cBq3b c o6ulenayqHblMll }r

o6qerocyAapcrBeHHblMrr rlporpaMMaMr

[zccepraqzoHH€ur pa6ora uocBrrrleHa ycoBeplueHcrBoBaHllro napaMerpoB

crpyKTypbr Hkr3KoxpoMlrcTofo rryfyHa, KaK oAHofo I43 Ha[OOnee AOCTynHbIX Ant
Marur4HocrpoLrrenbHbrx Marepr{ruroB, nyrela vro4zSuqtrpoBaHr4s. 6op- v
6 apuitco gepxaulLT Mu Ao 6 aeraMl4 oretlecrBeHHoro rIpoH3BoAcrBa.

ArcmyanuHocmb meMw duccepmaquu. OAHnrvr vr3 naxHefiruzx BorlpocoB B

coBpeMeHHoM Marrrr{HocTpoeHrrr{ rBJlreTc-f, IIoBbIIUeHLIe 3KCnnyaTaIII{OHHOfO

cpoKa Lr3Harrrr,rBarou{Lrxc.rr Aerarefi r4 y3JroB TexHoJlorurlecKoro o6opy4onaHvrfl, o'f
perueHr4r Koroporo HarrprMyrc 3aBr4clrr rexHr,rKo- gKoHoMI4rIecKat e S SexrranHocrb
rrpor43BoAcrBa B uenoM.

Peurenpre Aannofi npo6leuu, B nepBylo oqepeAb, rlpeAycMarprlBaer lu6o
rroBbrrrreHr4e cnequarrbHbrx csoficrs yxe cyqecrByloulllx I43Hococrofrxux cIIJIaBoB

Anfl rrpolr3BoAcrBa Aeranefi o6opy.uonanprfl., ru6o co3AaHI4e rIpHHIII4uI4€LtIbHo

HoBbIX cocraBoB H TexHoJlorzfi.
llo sexoropbrM AaHHbrM, B Hacrorrqee BpeMfl, Ha l43MelbrreHl4e nplipoAHoro

cbrpbq 3arpaqrlBaercfl. oKoJro 5-10% npor43BoAutvtoit B MLIpe gneKTpogHeprvru u
HecKoJrbKo MLrJrJrrroHoB ToHH nefLTpoBaHHbIx rlyryHoB Lr ctalefi, kr3 Koropblx

ITIecras rJraBa

vro4uQuqkrpoBa:avrn

ra:uQuqupyeMbIM

LI3|OTaBJILIBaIOTC.f, 3JIeMeHTbI 3aIUI{TbI

I43MEJIbqEHI f,.

BomuruucrBo vr3 npLrMeH.f,eMbIX

rIoBbIIueHus r,r3Hococrofirocrz,uerarefi

HLI3KOXpoMLICTOTO qyryHa IIIapoB rIpI''I JII4Tbe IIo

uoAersvt. B npoMbllrrneHHblx ycnoBl{.rx rIoATBepxAeHa

14 paooqze qacTlr ooopyAoBaHvrfl. An.'I

3a py6exovr rexHororufi u MeroAoB

r4 orJrLrBor (ertcoroe vrr4 KoMnneKcHoe

neu,rpoBaHlre crrJraBa, TepMo-MexaHllqecKaf, o6pa6orra u34envfi, u lp.) y Hac He

HaXOA'T IIpI4MeHeHvIA B MaQQOBOM IIpoLI3BoAcTBe LI3-3a AoporOBI43HbI MaTepI4aJIoB

n ooopyAoBaHus..
B cBflgu c grlrM He rep.rrror aKTyanbHocrr4 Borlpocbl coBeprrreHcrBoBaHllt

pa6ounx csoficrs raKr4x orHocr4TeJrbHo HeAoporrrx, TexHoJIorLItIHbIX u sau6otee
AocrynHbrx Anfl oreqecrBeHHbrx [por43BoAuretefi, Marepu€LIIoB, KaK

Hr43KoJrerupoBaHHbre 6emre qyryHbr.



.{zcceprarllroHHaf, pa6ora BbrrroJrHeHa Ha raQe4pe <HauorexHoJrorr4rr v
Merannyprvrfl>> KaparaH4r4HcKoro rexHr{qecKoro yHlrBepcvrera LrMeun A6unxaca
CarzHosa u B ra6oparopuu <Eop, Xuir,rzxo-Merannyprr4qecKoro uHarr4Tyra
IIMeHLI X. A6urueBa B paMKax BbrrroJrHeHnfl, rparTosofi lporpaMMrr <<Cos4anrEe,

paspa6orKa rr BHeApeHue rexHoJrorzfi npousBoAcrBa ra o6pa6orKr4 Lr3Hococrofirux
MarepLI€rJIoB HoBoro rloKoJreHrrr Arrfl nolyqeHuq Aeralefi Mer€rnnyprr4qecKr4x
arperaroB> (upoerr ItrlO rro AoroBopy c KH MOH PK J\b 217).

3. Hau6o.rree cyulecrBeHHbre HayqHbre pe3yJrbrarbr, Hx HoBn3Ha v
o6ocnoeaHHocrb

[ncceptagux coorBecrByer rpe6onanvrflM, [peAbsBn.rreMbrM r pa6orana Ha

coHKaHLIe crelreHu AoKropa PhD uo cnerlr4ulrrbHocrrr 8D07203 - <Merarnyprlrtr).
ZccreAosanns. ro pa:pa6orxe rexHoJrorLrrr npou3BoAcrBa r43Hococrofirzx

tIyryHHbIX orJIrIBoK c LrcrroJrb3oBaHrreM rvro4zQurcaropoB Hocf,T upzrna4nofi
xapaKTep. I4x HoBkr3Ha 3aKrroqaercr B r4crroJrb3oBaHvrkr nosofi roruulexcnoft
6op6apraenofi Qeppoao6aBKr4 orer{ecrBeHHoro rrpora3BoAcrBa Anfl
vro4raQuqvrpoBaHvrfl. Hr{3KoxpoMncroro rryryHa. 3rcuepuvreHTzrrrbHbrM uyrervr

AoKa3aHo, rrro sa c.rer o6paronaHr{rr HoBbrx Qas (FeB u BaS), BbrroJrH.f,roulr4x ponb

AorronHr,rTeJrbHbrx rIeHTpoB KpllcTannu3arluu) npoucxoALrT u3MerbrreHr4e

crpyKTypbr, rroBbrrrreHr{e rrJrorHocrlr v Lr3Hococrofixux ceoficre r{yryHa

rndp4ocu Bo3pacraer Ha I7oA, orHoclrrerussrfi Lr3Hoc uapoB Iro Macce
cHuxaeTcfl. npv r43MelbqeHlrlr KBaprILrTa na l2Yo, rrpr4 pzl3Mone MeAHofi py.urr Ha

9%.
Brrno4u v peKoMeHAarJuu o6ocHosaHrr v rroATBepx(AeHbr pe3ynbraraMr4

TeoperLrqecKr4x, na6oparopHo-3Kc[epr4MeHTanbHbrx Lr [poMbrruJreHHbrx

ucrtsttauuit.
Ha ocHoBaHI{I4 rolyqeHHbrx B AtrcceprarJkru pe3ynbraroB pa^:pa6oraHa

rexHoJroflrrr rrpor.r3BoAcrBa orJrr4BKr{ <IIIap uouoDuufi uyryunufi> krs

Hr,r3KoxpoMt4croro rryryHa c [pr4MeHeHraeM nnyrpzQopMeHHoro cnoco6a
ruo4raQraqupoBaHufl. rryryHa HOBbIM KOMIIJIEKCHbIM 6op6apneeuu
rvro4zQuraropoM, aAanrzpoBaHHoro Anr rexHoJrorr4u JIfM, Koropar BKJrroqaer

peKoMeHAoBaHHbre rroKa3areJrra Bcex ocHoBHbrx rexHoJrofr4rrecKr4x onepaqufi
npoll3BoAcrBa or lr3roroBJr eHus. MoAeJrLr Ao 3€urr4BKu u e:lt6unru Sopuu.

flolyvenu aKTbI zcnsrraHufi orrbrrHbrx vro4raQzraropoB n pazpa6orausofi
rexHoJrorvryrHa TOO <QazCarboD) 14 TOO (KM3 nvr. flapxoMeHKo)).

4. Ouenrca BHyrpeHHero eAr{HcrBa rroJryqeHHbrx pe3yJrbraroB

B qerou, n pa6ore [pocnexr4Baerc.fl BHyrpeHHee eAr{HcrBo peuaeMbrx 3a1a.u,

BXoAf,IIIux B I4ccneAyeMyro npo6nervry v uoryrreHHbrx pe3ynbraroB.
TeoperuuecKl4e, na6oparopHbre r4 rrpoM rrrJreHHbre uccJreAoBaHvfl, HanpaBneHbr Ha

p e IueHI4e rro cTaBJr eHHbrx B Ar4c cepT arlkru KoHKp eTHbrx 3 aAarr.



5.3arclroqeHre

Ony6luroBaHHble B HafIHbIX Il3AaHr4rx pa6orrr Ay6arupoBa !.p. noseoJr.rrror
nonyrlI4Tb IIOJIHOe npeAcTaBJIeHLIe o HafIHbIX Lr npaKTLIqecKuX pe3ynbTaTax
AOKTOpaHTa.

Ocnonurte HayrIHbIe pe3ynbrarhr Ar4cceprarllroHnofi pa6orbr orpaxesu n l4
ny6rurxaqz.ax:

- 3 crarrkr B MexAyHapoAHbrx
rrpoueHrr4nb 45, <Metalurgrja>
(Illnefiqapprn) - nporleHrkr trs 76);

HayqHbrx xypHanax (<Metallurgisb (Russia) _
(Croatia) rporleHrr{Jrb 37, <<Metals>

- 3 crarbr4 B HarrHbrx u3raluflx peKoMeHAoBaHHbrx KoKCoH (<Tpy4u
VHnnepczreru Nb3 (80) (KaparaHAL Kasaxcran), <BecrHrrK KasHUITyr, 

-ltnO

(142) (Arvra'rr, KasaxcraH), <<Tpy4u vHunepczrerD) J\b2 (g7) (KaparaH4a,
Kasaxcran);

' 2 cTar:orr B zHbIX oreqecrBeHHblx Ll:,raHzrflx (Marepzanbr MexAyHaporHoro
HayrlHo-rpaKrl{qecKoro )KypH€Lna <Global Science and Innovations 2019: Central
Asiu pI <Material and Mechanical Engineering Technologp Volu me 4 (2020));

- nonyqeH IIareHT Ha none3Hyro MoAenb <Cuoco6 npor43BoAcrBa
I43Hococrofiroro xpoMr4croro qyryHa>.

OcHosHHe pe3ynbrarbl I4ccJIeAoB auuit 6rrnu rpeAcraBJreHbr aBTopoM B 5
AOKJIAAAX HA MEXAYHAPOAH'IX HAYqHO.IPAKTI.qCCKI4XAururaAa^ Ha Mex(AyHapoAHbIX HayqHo-[paKTraqecKr4x xonQepeHrlr4.rrx
<I{nrerpalll{f, HayKu, o6pa:oBaHvrfl. pr nporz3BoAcrBa - ocHoBa pe€urz3arl uu fltaua
HarJkrkr>> ( C arvr n o n c KLr e rrre Hr.rr J\b Ne I 2 - I 4 ) .

lzcceptalllaoHHat pa6ora Ay6axupoea ,{acrana PaxueroJrJraeB Lrqa Ha reMy
<<Paspa6orKa pr I4ccneAoBaHzre rexHoJrorurr4 npolr3BoAcrBa a3Hococrofirax
tIyryHHbIX orJrkTBoK c I4crIoJrb3oBaHI4eM N,ro4uQzraropoB)>) sBrsercr aKTyaJrbHbIM,
3aKOHTIeHHbIM HayrrHbIM I4CCIeAOBaHVreM, raMeer BHyrpeHHee eAr4HcrBo u
coorBercrByer HopMarLrBHbrM rpe6onaHu.au, a e€ aBrop Ay6arzpon A.p,3acnyxr4BaeT rrpr4cyxAeHufl cTerreHr{ AOKTOpa
cneqr{aJrbHocrtr 8D07 203 - <Meralnyprrrr)).

QurocoSnu PhD ro

Havquurfi r{oHcv-ilr-Trrrrr! li ' ,

A.3. I4caryJroB
HAO <KapTY I4MeHz 1,F'-,nin;:n' 

-- lij 4

Carznosa), A.T.H., npo :1-.


