
OTqET 
0 pa6o Te .llICCepTaUIIOHHOro COBeTa 33 2022 ro.J 

J.ncceprnUIIOHHbllI COBeT 

npn KaparaH.JHHCR0:\1 TeXHHqecK:0:\1 ymrnepcineTe n:\1eHII A6b1.1K:aca Canrno Ba 

no HanpaB.leHinO nO.JfOTOBKJ! .KaJpOB no cnem1albHOCT5I.\I 8DO 203 «Y1ern .. 1.1ypnl5!» II 
6D0- 0900 «~eTal.lypnl5!» 

ITpeJce,JaTe.1r, JHcceprnrnroHHoro coBern J.T.H. . npocpeccop Ma.KarneBa Acrpa 

\1yHJ.}'KOBHa. 
Cor.1acHo ITpnKa.3)" N2 58 OT 18 cpeBpa:ur 2022 r. Ko.\rnTeTa no 06ecrre11emuo 

Ka11ecrna B ccpepe HayKH H BbICIIIero o6pa30BaHirn \1HHHCTepCTBa HayKH H BbICIIIero 
o6pa3oBaHH5I Pecny6.1HKH K a3axcrnH np11 HAO «KaparaHLlHHCKHH TexHwieCKHH 

)'HHBepcHTeT mreHH A6nIJIKaca CarHHOBa». yTBep)KneH nocT05IHHhIH cocTaB 
,JHCCepTaUHOHHOro COBeTa no cneuHalbHOCT5I:\f 8D07203 «Menurnyprmrn H 6D070900 
«MeTai1JiyprH5I» no 3awHTe .LJ:OKTopcKHx nttcceprautti1: Ha npHCY)K.LJ:eHtte cTerreHtt PhD, 
noKTopa rro npocpttmo no cneuttailbHOCTH 8D07203 - «Menurnyprmrn Ha 2022 ro.LJ: B 
KOJIMLieCTBe 5 LieJIOBeK. 

ITocT05IHHbie 1111eHbI nttccepTauttoHHoro coBeTa: 

MaKarneBa AcTpa 

MyH.LJ:YKOBHa 

Cy11TaHra3tteB Pyc11aH 
Eayr,rp)I<aHOBHLI 

mep6aI<oBa EJieHa ITeTpOBHa 

KBoH CBeTJiaHa CepreeBHa 

- npe,.[(CeL{aTeJib ll,ttccepTaUI10HHOf0 COBeTa, ,.[(OKTOp 

TeXHI1LieCKI1X HayK, 6D070900 (8D07203) 

MeTam1yp rtt5I 

- 3aMeCTI1TeJib npencenaTeJI5I ,[(ttccepTaUMOHHoro 
COBeTa, L{OKTOp PhD, 6D070900 (8D07203) -
MeTaJI11yprtt5I 

- yLieHbIH ceKpeTapb ,[(ttccepTaUMOHHOro COBeTa, 
L{OI<Top PhD, 6D070900 (8D07203) - MeTaJI11yprtt5I 

LIJieH ll,ttccepTaUHOHHOro COBeTa, I<aHL{HL{aT 

TeXHI1LieCKI1X HayK, 6D070900 (8D07203) 

MeTaJI11yprtt5I 

LIJieH ll,ttccepTaUHOHHOro COBeTa, KaHL{HL{aT 

TeXHI14eCKI1X HayK, 6D070900 (8D07203) 
MeTaJI,1yprtt5I 

0TLieT co;::i:ep)KI1T c.1e,J,)'IDwHe CBeneHtt5I: 

1. KoJmqecTBO npoBen.ettHhIX 3ace.]attnH:. 

3a Bpe.\rn CBOeit pa60TbI )lttcceprnuMOHHbIH COBeT no cneUI1aJibHOCTI1 6D070900 

(8D07203) «MeTal.lypnl5!» npoBe.111 3 (rpH) 3ace;::i:aHH5I, c yLieTO.\I rpe6oBaHI15I o 

HeOO\:OJil.\IOCTI! 113Bewemrn 0 npeJCT05IWeH 3alliHTe He n03,JHee. 11e.\1 3a 0,JHH .\1eC5IU L{O 

,JaTbI 3aIIIIITbI. 

2. <l>a:\rn.11rn , 1nrn, OTLieCTBO (npH ero H3J1 Hqm1) q JleHOB nnccepTaIIHOHHOro 

COBeTa , noceTIIBlllllX :\1ettee IIO.lOBIIHbl 3aCe.JaHHH. 

HeT. 



3. Cm1coK LIOKTopaHTOB c yKaJaHMeM opraHM3aUMM ofiyqeHMH. 

<D.11.0. OpramnauIDI 06) '-Iemrn 

1. Ay6aKMpOB ,l.(aCTaH PaxMeTom rnemrq KaparaHJHHCKMH TexmflieCKlIH 

(3aW:HTa COCT05IJiaCh 22.12.2022r.) yHHBepcHTeT w .. reHH A6nnKaca CarHHOBa 

(Kap TY. r.KaparaH,Ja) 

4. KpaTKHH aHaJIM3 n.ttccepTauttH:, pacc:HoTpeHHbIX coseToM B TeqeHMe 
oTqeTHOro roua, c BbID,eJieHMeM CJieD,yIOIUHX pa3ne:10B. 

,l.(HccepTaUHOHHhIH COBeT 3a BpeM5I pa60ThI paco10-rpe.1 1 ( O,JH}') pa6oTy ITO 

CITeilYiaJihHOCTH 8D07203 «MeTanny prH5I» . 

Ha11MeH0Bamre ,ri:11ccepTau110HHoi1: pa6oThI B pa3pe3e cITeu11a1hHOCTII ITpHBe,ri:eHo 

HH)Ke: 

<l>.M.O. TeMaTMKa pa6oT 
I 

Illmpp 
cneuMaJihHOCTH 

Ay6aKHpOB 
« Pa3pa6oTKa H HCCJieLIOBaHHe TeXHo.1on m I 8D07203 

,l.(acTaH 
ITpOH3BOJJ:CTBa H3HOCOCTOHKHX q;T y HHhIX « M eTam1yp rH5I » 

PaxMeTonnaeB11q 
OTJIHBOK c HCITOJih30BaHIIe:\1 

I MO,ri:mpHKaTopoB» 

4.1 AHaJIM3 TeMaTHKH paccMOTpeHHOH pa60Th1. 

,l.(ttccepTau110HHa5I pa6oTa ,ri:oKTopaHTa Ay6aKn p oBa J .P . BhIITO.lHeHa Ha Te My 

« Pa3pa6oTKa H HCCJie,ri:oBaHHe TeXHOJIOrHH ITpOII3BO;JCTBa II3HOCOCTOHKIIX qyryHHhIX 

OTJIHBOK c HCITOJih30BaHHeM MO,ri:mpHKaTOpOB», ITOCB5IllleHa ITOBhI IIIemno H3HOCOCTOHK1IX 

CBOHCTB HH3KOJierHpoBaHHOro xpoMHCTOro qyryHa rr: 1 e:-..1 o 6pa60TKII CIT.laBa 6op- H 

6apHlico,ri:ep)Kaw:HMH MOLIHcpHKaTopa.rn OTeLJ:eCTBeHHOro ITpOH3BO,JCTBa. 

E)Kero,ri:Hhie IIOTepH Ha TpeHHe H H3HOC BO BCe:\! :\ ! ! Ipe COCTaB.15IIOT COTHH 

MHJIJrnap,ri:oB .ri:onnapoB. Tipe)K,ri:eBpeMeHHhIH H3HOC :\!alll!IH. ITplI60pOB, o6opynoBaHIDI H 

HHCTpyMeHTa rrpHBOJJ:HT K KOJIOCCaJihHhIM 3aTpaTa:\L l13HOC - O;JHa H3 r.1aBHhIX ITPHLIHH 

peMOHTa. B HeKOTOphIX cnyLJ:a5Ix pe:-..10HT H TeXHHLJ:ecKoe 06c.1y)KHBaHHe 

ITpH6JIH3HTeJihHO o6xo,ri:5ITC5I JJ:JI5I pa3JIHLJ:HhIX H3,Je.1HH TeXHIJ:KlI. ITO pa3Hhl:\I oueHKa.\1, B 

3-10 pa3 60JihIIIe CTOHMOCTH HX I13r0TOBJieHH5I. 

Tio HeKOTOphIM ,ri:aHHhIM, B HaCT05IW:ee Bpe:-..rn Ha H3:\Ie.lbLJ:eHIIe ITpHpO.LJ:HOfO Chlph5I 

3aTpaqHBaeTC5I OKOJIO 5-10% ITpOH3BO;JHMOH B :-..mpe :n eKTpo :rneprmI H HeCKOJihKO 

MHJIJIHOHOB TOHH nerHpoBaHHhIX LI)T)'HOB H CTa1eli. ll.3 KOTOpbIX H3fOTaB.lHBaIOTC5I 

3JieMeHThI 3aW:HThI H pa60LJ:He qaCTH o6opy.u:oBaHH5I .J.15! H3:\Ie.lhLJ:eHIUI. 

bOJihIIIHHCTBO H3 ITpm-1eH5Ie:\1hIX 3a py6e)KO:\f TeXHO.lOfHH H :\IeTO;JOB ITOBhIIIIeHH5I 

H3HOCOCTOHKOCTH neTaneli H OT.lHBOK (BhICOKOe H.lH KO:\m.1eKCHOe .1en1p0Bamre CIT.laBa, 

TepM0-:\1eXaHHLJ:eCKa5I o6pa60TKa H3;Je.111i1: H ;Jp. ) y Hae He HaXO;J5IT ITpm1eHeHH5I B 

MaCCOB0:\1 ITpOH3BO,JCTBe H3 -3a .JOporoBH3HhI :\IaTepHalOB H o6opy.JOBaHIDI. 

B CB5I3H c 3TH\I He Tep5IIOT aKTya'lhHOCTH BOITpochI cosepweHcrnoBaHIDI pa6oLJ:HX 

CBOHCTB TaKHX OTHOCHTe.lhHO He.Jopornx. TeXHO.lOfHLJ:HhIX H Ha1160.1ee ;JOCT}ITHhIX .LJ:.15! 

OTeLJ:eCTBeHHhIX ITpOH3BO,JHTe.1ei1: :\IaTepHalOB. 1:aK HI13KO.lenipOBaHHhie 6e.lbie qyryHhI. 

B .JaHHOH pa6oTe ITpHBe,JeHhI cpaBmne.lhHhie ncc.1e;JoBaHIDI ITO :\IOJIIcpHUHpoBaHHIO 

HH31:0Xpo:-..rn:CTOfO lJ)T}Ha 6op- H 6ap.ffUCO,JepiKaIIIl1:\IH ;J06aBKa:\m OTeLJ:ecrneHHOfO 

ITpOH3BO.JCTBa. 1:aK O.JHOfO !I3 Ha!·!60.1ee 3cpcpenIIBHhIX II .JOCT)'ITHhIX :\IeTO;J:OB 

y.1yqweHIDI ITapa:-..re-rpoB c-rpyKT}phI .lHToro CIT.1aBa . 



Uem, pa6oTbI - ITOBhilllemi:e IBHococTOHKII.\'. CBOHCTB 

XpOMHCTOro q yryHa rryTbI o6pa6oTKH CIT.laBa 6op- H 

MOJJHcpHKaTopa\m OTel.J:eCTBeHHOro ITpOII3BO.JCTBa. 

3a,nat.J:H HCCJle;J,oBaHH51. )l.151 .JOCTIDKeHH5I 3TOH ue.lH 

cne,nyIOUIHe 3aJJat.J:H: 

HH3KO~erHpOBaHHOf0 

6apHlICO.Jep:iKaUII1\!H 

Heo6:xo.Jm10 pelllIITh 

- ITpoBeCTI1 amL!lH3 COCTaBOB H CBOHCTB COBpe\IeHHbIX ITPO\ibllll.leHHbIX \!apOK 

H3HOCOCTOHKHX qyryHOB .JJ1 51 ITpOH3BO.JCTBa .lHTbIX ,JeTa.1ei1:. pa6oTaIOUllIX B yc.lOBli5IX 

y napHo-a6pa3I1BHOro H3HalllHBaHii5I . Tio;xo6paTD OITTH\ifulbHblll COCTaB l.J:}TyHa II 

TeXHOJIOI'HIO MOJ1HcpI1UI1pOBaHH51; 

- BbIITOJIHHTb ITOJIHbIH Tep\IOllHHa\mt.J:eCKHH aHaJIH3 ITpouecca BbIIT.laBKH I1 

BHeITet.J:HOli o6pa6oTKH HXLJ 6op- H 6ap11i1:conep)KaUIHMH ,no6aBKa\m .J.151 oITpe.Je.1emrn 

oco6eHHOCTei1: BJIWIHH.51 xpoMa, 6opa H 6apI151 Ha cpa30Bblll COCTaB H CBOHCTBa ; 

- ITpoBeCTH na6opaTOpH0-3KCITepHYieHTaJibHbie HCCJieLI:OBaHH51 ITO Bbm.;rnBKe H 

BHyTp11cpopMeHHOMY Mon11cp11u11poBaHHIO HXLJ 6op- 11 6ap11i1:conep)KaUIHMH no6aBKaMH, 

HCCJie)JOBaTb MHKpOCTPYKTypy, TBepnocTb I1 ynapoITpOI.J:HOCTb ITOJiylJeHHbIX o6pa3UOB. 

CKoppeKTHpoBaTb pacxon Mon11cp11u11pyIOUIHX no6aBoK; 

- oITpenenHTh 3aBHCHMOCTh MexaHHI.J:eCKHX cBolicTB HXLJ OT cTerreHH ner11poBaHH5I 

xpOMOM Ii KOJIHl.J:eCTBa BBOLI:HMbIX MOLI:I1cpHUHPYIOUII1X no6aBOK - cpeppo6opa, 

cpeppocHJIHKo6apH51 11 KOMITJieKcHoro EEM. Y CTaHOBHTh OITTHMaJihHhIH pacxo,n 

MOLI:HcpHKaTopoB; 

- BbIITOJIHHTb cep1111 OITbITHO-ITpOMbllllJieHHbIX HCIIbITaHHH ITO MOJ1HcpHUI1pOBaHHIO 

HXLJ 6op- H 6ap11i1:conep)KaUIHMH no6aBKaMH, 11ccne,noBaTh 3KcrrnyaTaUHOHHhie 

CBOHCTBa ITOJiyt.J:eHHbIX o6pa3U:OB. 0ITpe,neJII1Tb OIITHMaJibHblll ITO MOLJ:HcpHU:HPYIOUieMy 

B03JJelicTBHIO Ha CTPYKTYPY 11 H3HococToliKHe cBolicTBa qyryHa THIT MOLI:HcpHKaTopa; 

- pa3pa6oTaTb TeXHOJIOfHl.J:eCKYIO KapTy ITpOH3BO)JCTBa H3HOCOCTOHKHX qyryHHbIX 

OTJIHBOK c HCITOJib30BaHHeM MOLI:HcpHKaTOpOB. 

Hayt.J:Ha.51 HOBH3Ha. BITepBnie ITonyt.J:eHbI cne,nyIOUIHe pe3yJII>TaThI: 

- pa3pa6oTaHo MaTeMaTHI.J:ecKoe OITHCaHHe ,n11arpaMMhI Fe- Fe3C, rro3BOJI51IOUiee 

aBTOMaTHl.J:eCKH paCCl.J:HTbIBaTb cpa30Bblll H crpyKTYPHblll COCTaB CITJiaBOB ,naHHOH 

CHCTeMbI c BbICOKOH TOl.J:HOCTbIO 6e3 HCITOJib30BaHH51 rpacpHI.J:eCKHX MeTO)JOB (ITpaBHJIO 

orpe3KOB) ; 

- TeopeTHl.J:eCKH o60CHOBaHO H 3KCITepHMeHTaJibHO ITOI(TBep)K)JeHO cymecTBOBaHHe 

HOBbIX cpa3 (FeB H BaS) B HH3KOXpOMHCTbIX qyryHax ITOCJie o6pa60TKH OIIbITHbIMH 

Mo1rncp11KaTopa\rn; 

- ycTaHOBJleHbI 3aBHCI1\10CTH TBepnocTH, CTOHKOCTH ITPH HCTHpaHHH I1 ynapHO­

.JHHa\nfl:IeCKO\! B03,'.J:eHCTBHH OT CO.Jep)KaHH51 xpmrn H KOJIHl.J:eCTBa BBOLI:HMbIX 

\!O.JHCpIIKaTopoB: 

\"CTaHOB.leHbI 3aBHCH\!OCTH ~fe)KLJ:Y ITapa\1erpaMH MHKpOCTPYKTypnI 

(.JHCITepcHOCTh. \!0pcpo.1onUI II KO.lHlJeCTBO CTPYKTYPHhIX cocTaBJI51IOUIHX) H 

KO.lIP-:IeCTB0\1 JI ITp!IpO.JOlr OITbITHbI.\'. \10,U:HcpHKaTopoB; 

Tipah."TirY:eCKa.51 3HatJmIOCTh. Ha ocHoBaHHH ITonyt.J:eHHhIX B ,n11ccepTau1111 

pe3y.ln TaTOB: 

- onpe.Je.1~H om11\1a.11H11i1 \IO.JHcpHKaTop .J.151 HXLJ. no3BOJI51IOUIHH ITOBhICHTh 

rnep.JO Tb. li3HOCOCTOllKOCTb l! cpoK 3KCf1.lYTaTUlII1 .JeTa.1eM: Ha 9-12%; 
pa3pa6oTaHa TeXH0.10rii5I BBO.Ja \!O.J!IcpI-IKaTopa (BHYTPHcpOpMeHHOe 

\10.JilcpI!UIIpOBaHI!e) npn .ll!Tbe no fa3IIcpHUI!pyeMbl\f \10LI:eJI51M, IT03BOJI51IOUia51 

3HatJ1rre.11Ho c0Kpanrr1 pacxo.J \IO.Jl!cpHKaTopa 11 Bpern TexHoJ1orHI.J:ecKoro rrpouecca; 



- pa.3pa6oTaHa TeXHOJIOrIDI ITp0113BO,UCTBa l13HOCOCTOHKHX :\1e.1IDIU11X rnapOB c 

l!CilO.lh3 0BaH11e:-.1 :\10,III1cp11KaTOpOB, pa.3pa6oTaHa 11 COLlaCOBaHa TeXHO.lOrWJeCKa5I KapTa 

rrpo uecca. 

MeTO.JhI 11ccrren:oBaH115I. B n:aHHOH pa6oTe rrpm1eH5I.111ch c.1e.:ryIDrn11e :-.1eTO.JhI: 

- :\faTe:\faTWieCKHH MeTOLI OITpe,n:eJieHl15I cpa.30BOro COCTaBa IJ)T)"H. OCHOBaHHhIH Ha 

:-.rnTe:-.rnTwrecKO:\! OIT11caH1111 JI11H11i1 paBHOBec115I cpa.3oBoi1 .]11arpa:-.n1h1 F e -F e3 C; 

- Tep:-.10.J11Ha:-.m11ecKoe Mone;111poBaH11e ITpouecca Bhm.1aBKII H :-.10.JHcp11u11poBaH115I 

CITJiaBa c l1CITOJih30BaH11eM no TERRA, HSC Chemistry 11 ThermoCalc; 

MaTeMaT1111ecKoe ITJiaH11poBaH11e 3KCITep11l\1eHTa c ITp11:-.1eHeH11e:\1 MeTO,Ua 

MaJihirneBa-n poTOLih5IKOHOBa; 

cp1131111ecKoe :-.10nerr11poBaH11e ITpoueccoB rr.1aBKII IJ)T yHa. 3a111BKH 11 

BHyTp11¢opMeHHOro :\10LI11¢11u11poBaHJrn OT.ll1BOK. ITO.l)L!eHHhIX :\leTO.J0:\1 JttM; 
- MeTOJihI MeTaJIJIOrpacp1111ecKoro aHa1113a o 6pa.3UOB ( 0IlTiflieCKa5I :\rniqJOCKOITl15I, 

cKaH11pyIDIUa5I 3JieKrpOHHa5I M11KpOCKOITIDI, MPCA) ; 

- MeTOJlhl KOJil1t.IeCTBeHHOro 11 Kat.IeCTBeHHOro aHa1ma :\mKpocrpyKT}phI o6pa.3UOB 

c ITp11MeHeHl1eM no Thixomet PRO ; 

- oITpeneJiemre TBepnocT11 Mern.11.11111ecKI1x o6pa.3UOB c rrp11:-.1eHeH11e:-.1 YreTO,ll,OB 

B11KKepca 11 PoKBeJIJia; 

- MeTO,ll,hI OITpe,ll,eJieHl15I MexaH11t.IeCKIIX CB OIICTB o 6pa.3UOB ( ITpH l1CT11paHHl1 ITO 

cxeMe « rnap11K-,ll,I1CK» 11 ITP11 Ul1KJil1t.IeCKO:\! y.JapHO- .JI!Ha\mt.IeCKO:\f B03.]eHCTB1111) . 

Pa6oTa HMeeT 6oJibllIOe TeopeTnqech:oe II npmrnanuoe 3Haqeuue, 
I1ccJie,ll,OBaHl15I ITO pa.3pa60TKe TeXHO.lOnm rrpomBO.JCTBa II3HOCOCTOHKI1X 11yryHHhIX 

OTJ111BOK c l1CITOJih30BaHl1eM MO,III1cp11KaTOpOB HOC5IT ITp11K.la.JHOH xapaKTep. Hx HOBI13Ha 

3aKJIIDt.IaeTC5I B I1CITOJih30BaHl111 HOBOH KO\!II.l eKCHOH 6op6ap11eBOH cpeppono6aBKl1 

OTet.IeCTBeHHOro ITp0113BO,IICTBa .]J15I \fO.JH cpHUl!pOBaHIDI Hl13KOXpOMl1CTOro 11yryHa. 

3KCITep11MeHTaJihHhIM ITyTeM .JOKa.3aHo. l.JTO 3a Ct-IeT o 6pa30BaHIDI HOBhIX cpa.3 (FeB 11 

BaS), BhmOJIH5IIDIUHX pOJih LIOIT0.1H11Te.1hHhIX uettrpo B i-.:p11cTa1.1113au1111, ITpo11cxon11T 

l13MeJihqeH11e CTPYKTYPhI, ITOBh1rneH11e rr.10THOCTH H mHococToi1KHx CBOHCTB 11yryHa -

TBepJIOCTh B03pacTaeT Ha 1 7%, OTHOCl1Te.lhHhiiI H3HOC rnapoB ITO l\faCCe CHI1:tKaeTC5I ITPH 

l13MeJihqeH1111 KBapu11Ta Ha 12%, rrp11 pa.3:-.10.1e \Ie.JHOH py.JhI Ha 9%. 
BhIBO,ll,hI 11 peK0MeHZrau1rn o6ocHoBaHhI 11 ITO.JTBep:tKn:eHhI pe3yJihTaTaM11 

TeopeT11t.IeCKHX, Jia6opaTOpH0-3KCITep1n1eHTalhHhIX 11 rrpO\fhllllfleHHhIX l1CIThITaHI1H. 

Ha OCHOBaHl111 IlOJiyqeHHhIX B .]l1CCepTamrn pe3)".lhTaTOB pa.3pa6oTaHa TeXHOJIOfl15I 

ITp0113BO,[t:CTBa OTJ111BK11 « illap IlOMOJihHhIH 11yryHHhIH» 113 Hl13KOXpOMl1CTOro qyryHa c 

ITpHMeHeHMeM BH)'Tp11cp0p\'!eHHOro crroco6a \lOLII1cp11u11poBaHl15I qyryHa HOBhIM 

KOMITJieKCHhIM 6op6ap11eBhl\! \10LI11cp11KaTopoM, aµ:annrpoBaHHOfO D:JI5I TeXHOJIOnrn 

JifM, KOTopa5I BKJIIDt.IaeT peKOMeH,[t:OBaHHhie IlOKa.3aTe.111 BCex OCHOBHhIX 

TeXHOJior11qecKI1X OITepau11H: ITp0113BOD:CTBa OT l13fOTOB~eHIDI l\fO.]eJIM ,IIO 3aJil1BKl1 11 

BhI611BKI1 cpop\!hl. 

no.1yqeHhI aKThI IICIThITaHl1H OIThITHhIX \!O.J11cp11KaTOpOB 11 pa.3pa6oTaHHOH 

TexHo.1onrn Ha TOO « QazCarbon» 11 TOO «KM3 mi. n apxm 1eHKO» . 

4.2 CBH3h Te'1aTHKH .uuccepTauun c ttanpas.1ettHH:\m pa3BHTHH uayKn, 
KOTOphie ccpop:\rnpoBaHhl BbIClllett Haytrno-TeXHlflieCKOH KOMHCCHett rrpu 
IlpaBHTe.1hCTBe Pecny6JIHKH KaJaxcTaH B cooTBeTCTBHH c nyHn"TOM 3 cTaThH 18 
3anotta "O uayK'.e" H (ttJIH) rocyn:apcTBeHtthnm nporpa:\'tl\laMH. 

Te\rn .JIIccepTau1111 cooTBeTCTByeT ITpHop11TeTy pa.3Bl1TH5I HayKH Ka.JaxcTaHa no 

HaITpaB.1eHI1ID « MeTa1.1ypr115I» . 



)l11cceprnUI10HHa5I pa6oTa Ay6aK11posa )laCTaHa Pax.\1eTo.1.1aeswrn HaITpaBJleHa Ha 

ycoseprueHCTBOBaH11e ITapaMeTPOB CTPYKTypr,1 Hl13Kox po.\mcToro LI)TyHa. KaK o.::i:Horo 113 

Ha1160.1ee J:OCTYITHhIX .[(JI51 Mallil1HOCTPOl1Te.lbHhIX .\IaTep11a10B, ITyTbl 

.\10.:mcp11u11posaHI151 6op- l1 6ap11.Hco.[(epTu:alllH.\rn Jo6asKa.\m oTeLiecrneHHOro 

rrpOl13BO.JCTBa. 

AKmya.1bHOCmb meMbl duccepmm1uu. O zmm·I 113 saTu:He11:umx BOITpocos B 

COBpe.\IeHH0.\1 .\Iallil1HOCTpOeHl1l1 51BJI51eTC51 ITOBhillieH11e 3KCIT.1yarnu110HHOfO cpoKa 

II3HarmrnaIOllll1XC51 neTane.H l1 y3nos TexHonor11LiecKoro o6opy nosaHI151, OT perueHI151 

KOTOporo HaITp51.\IYIO 3aBl1Cl1T TeXHl1K0-3KOH0\.1HLieCKa51 3cpcpeKTl1BHOCTh ITp0113BO,LICTBa B 

ueJIO}.L 

PeweH11e .[(aHHOH ITpo6neMhI, B ITepsy10 oqepe.[(h , ITpe1lyC!\1aTPl1BaeT n1160 

ITOBhillieH11e CITeUl1aJihHhIX CBOHCTB yTu:e cyllleCTBYIOllll1X l13HOCOCTOHKl1X CITJiaBOB .[(JI51 

ITpOI13BO,LICTBa ,LieTaJie.H o6opy,LIOBaHl151, n1160 C03,LiaHl1e ITpl1HUl1IIl1aJihHO HOBhIX COCTaBOB 

l1 TeXHOJ10fl1H. 

ITo HeKoTophIM .[(aHHhIM, B HacT0511Ilee speM51 Ha l13MeJihLieH11e rrp11p01lHOro Chiph51 

3aTPaLil1BaeTC51 OKOJIO 5- 10% rrpOl13BOlll1MOH B Ml1pe 3JieKTp03Hepr1111 l1 HeCKOJihKO 

Ml1JIJil10HOB TOHH ner11poBaHHhIX qyryHOB l1 CTaJieH, 113 KOTOphIX l13f'OTaBJil1BaIOTC51 

3JieMeHThI 3allll1Thl l1 pa6oq11e LiaCTl1 o6opy.[(oBaHl151 .[(JI51 l13MeJibLI:eHl151. 

bOJihllil1HCTBO 113 rrp11MeH5IeMbIX 3a py6eTu:OM TeXHOJIOf'l1H l1 MeTO.[(OB IIOBhillieHl151 

l13HOCOCTOHKOCTl1 .[(eTaJie.H l1 OTJil1BOK (BbICOKOe l1Jil1 KOMIIJieKCHOe ner11poBaH11e CIIJiaBa, 

TepMO- MexaHl1LieCKa51 o6pa60TKa 113.[(eJIHH l1 .[(p.) y Hae He HaX0.[(51T rrp11MeHeHI15I B 

MaCCOBOM rrpOI13BO.[(CTBe l13-3a .[(OporoBl13HhI MaTep11aJIOB l1 o6opy1lOBaHI151. 

B CB513H c 3THM He Tep51IOT aKTYaJihHOCTH BOIIpOChI cosepureHCTBOBaHI151 pa60LIHX 

CBOHCTB TaKl1X OTHOCHTeJihHO He.[(opor11x, TeXHOJIOf'l1LI:HhIX l1 Ha116onee ,LIOCTYITHhIX ,LIJI51 

OTeLieCTBeHHhIX rrpOl13BOlll1TeJiei1 MaTep11aJIOB, KaK Hl13KOJier11poBaHHhie 6eJibie q:yryHhI. 

4.3 AttaJnn ypoBHH BHe,a:peHHH pe3yJJhTaToB ,a:uccepTau:uii B npa1nuqecKy10 

,a:eHTeJJbHOCTh. 
Pe3ynhTaThI .[(11ccepTau1111 BHe,LipeHhr: 

1. B yq:e6HhIH rrpouecc KaparaHlll1HCKoro TexH11LI:ecKoro yH11sepc11TeTa 11MeH11 

A6hrnKaca Car11H0Ba Ha Kacpe.Lipe HaH0TexHonor1111 11 MeTaJIJ1yprI151, 

Mallil1HOCTpOI1TeJihHOro cpaKyJihTeTa ,LIJI51 6aKa.1aspoB l1 .\IafHCTPaHTOB CITeUl1aJihHOCTl1 

«MeTannyprl151» B CJie.[(yIOllll1X lll1Clll1IT.'ll1Hax: 

- B JieKUHOHHOM 11 ITpaKTl1LI:eCKO.\I Kypcax ITO lll1CUl1IIJil1He <«D11311qecKHe l1 

MexaHMLI:eCKHe CBOHCTBa MeTaJIJIOB l1 CITJiaBOB»; 

- B JieKUHOHHOM l1 rrpaKTl1LieCKOM Ky pcax ITO ,L(I1CUl1IIJII1He « TexHOJ10fl151 

Jil1TeHHOro rrpOI13BO.[(CTBa» . 

5. AttaJJH3 pa6oThI oqmuuaJJhHhIX peueH3eHTOB. 
PeueH3eHTaMl1 n11cceprnu110HHOH pa60ThI .JOhiOpaHTOB Ha COl1CKaH11e CTeITeHl1 

,LIOKTOpa cp11nococp1111 (PhD) . 6hL1l1 Ha3HaLieHhI .111ua B coorneTCTBHII c rpe6oBaHl151.\II1 

T11ITosoro ITOJlOTh'.eHI151 o J11cceprnu110HHO.\I coseTe. 

B cooTBeTCTBl1l1 c rpe6osaml5I.\m TaITosoro ITo.1o&eHII5I o pa6oTe 

.::i:11ccepTau110HHoro cosern. KanUO.\IY peuemeHTY Ohl.la HaITpas.1eHa ITa.\I5ITKa c 

rpe6osaHI151.\1H ITO COJepn<aH!IIO H ocpop.\LleH!!IO OT3hIBa Ha .]lICCeprnm10HH)lO pa6oTy. 

Bee peueH3eHThI ITpe.Jcrns11.1n cs011 OT3hIBhI Ha J11cceprnm10HHhre pa6oThI cor.1acHo 

ITpe.::i:.10Tu:eHHhrn IT)"HKTa.\I T1mosoro ITo.1o&emIB B ycrnHos.1eHHhie cpoKH. 

Orp11uaTe.1hHhIX onhIBOB He rrocryITa10 . 



PeueH3eHThr: J.T.H .. 11pocpeccop KaHaeB A.T.. K.T.H., JoueHT Mycirn ll.K. 11pH oueHKe 

JHcceprnu110HHhIX pa6oT 110KaJa1H CBOH BhrcoKHi1 11pocpeccH0Ha1m.\L Kat.IeCTBO 

peueH3HpOBaHIDI JHCCeprnuHOHHbIX pa6oT BbICOKOe. bbLlII on1et.IeHbl aKryalbHOCTb 

pa60TbI. ee Ha; LJHa5I HOBH3Ha, 11pa1.1w-IeCKa5I 3Hat.IH.\10CTb II Jp) nre 110.10/KJITe.lbHbie 

CTOpOHbI. a TaIVKe )"KaJaHbl HeD:OCTaTKH H 3a.\fet.IaHIDI. 

3a.'.1et.IaHHH K pa6oTe peueH3eHTOB He H.\'reeTC5I. 

6. Ilpe;rnomeHIUI no JJ,aJibHeiirneMy COBepweHCTBOBaHHIO CHCTel\lbl 

noJJ,roTOBKH uayqHblX KaJJ,pOB. 

1. TipOCHM yrrpoCTHTb t.ITeHHe OT3bIBa ocpHUHalbHbIX peueH3eHTOB 11pH 3aW:HTe 

JJ:HCCcepTaUHOHHbIX pa6oT (yKaJbIBaTb TOJibKO OCHOBHbie 11)"HKTbI), TaK KaK ITOJIHOe 

t.ITeHHe c KOMMeHTapl15IMl13aHl1MaeT110p5IJJ:Ka 20-25 .\rnHyT. 

2. TipOCl1M C03JJ:aTb en11HyIO cpopMy OT3hIBa ,i],i15I Hayt.IHbIX KOHCYJibTaHTOB. 

7. KoJIHqeCTBO JJ,HccepTaU,HH Ha COHCKaHHe CTeneueii JJ,OKTOpa $HJIOCO$HH 

(PhD), JJ,OKTOpa no npo<l>HJIIO B pa3pe3e uanpaBJleHHH noJJ,rOTOBKH KaJJ,pOB. 

1) D:HCCepTaUHH, rrpHH5IThie K 3aw:11Te ( B TOM t.Il1CJie 

JJ:OKTopaHTOB 113 npyr11x BY3oB) 

2) D:HCcepTau1111, CH5ITbie c paCCMOTpeHl15I (B TOM 1Il1CJie 

JJ:OKTOpaHTOB H3 npyr11x BY3oB) 

3) .rmccepTau1111, 110 KOTOphIM ITOJiyt.IeHbI 

orpHUaTeJihHhie OT3hIBhI peueH3eHTOB (B TOM t.IHCJie 

JJ:OKTOpaHTOB 113 npyrHX BY3oB) 

4) n11ccepTau1111 c orpHUaTeJihHhIM perneHl1eM ITO 

HTOraM 3aW:HThI (B TOM 1.JHCJie D:OKTopaHTOB 113 .npyr11x 

BY3oB) 

5) JJ:HCcepTau1111, HarrpaBJieHHbie Ha .nopa60TKY (B TOM 

t.IHCJie .noKTopaHTOB 113 n pyrHx BY30B) 

6) .n11cceprau1111, HarrpaBJieHHI>re Ha rroBTOPHYIO 3aW:HTY 

(B TOM t.IHCJie JJ:OKTopaHTOB H3 .npyrHx BY30B) 

Tipence.naTeJih 

.iJ,HCcepTaUl10HHOro COBeTa 

Yt.IeHhIH ceiqJeTaph 

JI!CCeprnmIOHHOfO COBeTa 

TI et.Ia Tb 

« 11 » 5IHBap5I 2023 r. 
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Crreu11anhHOCTh 

8D07203 «MeTannyprH5I» 

1 

-

-

-

-

-

A.M. MaKarnesa 



86i:1Kac CaFbIHOB aTbIH.laFhI }\aparnHJlhI TCXHHKaJibIK ytt11Bepc11TeTittia 

Ka.Jp.1ap,:ibr Ja5ip.1ay 6arbIThIH.Ja 6D 070900 «Mernnnypnrn» )J(;;me 8D07203 «Mernnnypnrn» 
.\ia.\iaHLI,bIFbI 60HbIHIIIa 

,LlnccepTau,nHJihlK KCllCCTill 

2022 lhbl.lFa apHaJIFaH ~\lhICbl rypaJihl 

ECEEI 

,Ihrcceprnmrn.1hIK KetteCTiH rnpatibNbI T.F.LI .. rrpocpeccop MaKaIIIeBa AcTpa MyHL\YKOBHa. 
«86i.1Kac CarbIHOB aTbIH.Jaror I\aparaHJhI TexmmanhIK ymrnepc1neTi» KeAK, 

Kapa.\IaFbIH.:::{afbI K.aJaKCTaH Pecrry6.lHKaCbI f bLlbl.\1 ;K;me ;KOrapbI 6i,1i.\1 MHHHCTpniri fbIJlbIYI 
;K;;me ;KOrapbI 6i.1i.\1 ca.,1aCbIH,:::{afbI carraHbI Ka.\na.\raCbI3 eTy K0.\1HTeTiHiH: 2022 )J(bIJ1FbI 18 

aKnaH.Jarhr N2 58 6¥HPhIFbIHa c;:itiKec, 8D07203 «.\1eTa1.1yprn5i» )J(;:iHe 6D070900 
«MeTa1,1yprn5i» Ma.\rnHLI,hIKTapbr 6oilhrnIIIa PhD .JOKTOpbr. 8D07203 - «Mernnnyprmrn 

.\1a.\1aHllblfbI 60HbIHIIIa LI,OKTOp g;:ipe)J(eCiH a1y \ miH ,.JOKTOp.lbIK .JHCceprnUH5frrapLI,bI KOpray 
yuriH 2022 )J(bIJ1ra apHanraH 5 aLI,aMHaH J\¥panraH T¥paKTbI iq:pa.\fbl 6eKiTiJ1CiH. 

lIHcceprnuH5fJibIK Keri:ecTiH: T¥PaKTbI MyIIIenepi: 

CyrrrnHraJHeB PycrraH 
Bayorp)I<aHOBWI 

ll(ep6aKoBa Erretta ITeTpOBHa 

KBOH CBeTrraHa CepreeBHa 

Ll,HCCepTaUH5fJibIK KeHeCTlH: Teparacbr, TeXHHKa 
FbIJ1bIMLI,apbIHbIH: ,[(OKTOpbI, 6D070900 (8D07203) 
MeTanrryprmr 

- ,n:HcceprnummhII\ Keri:ecTiH: rnparacoIHhIH: oporn6acapor, 
PhD LI,OKTOpbr, 6D070900 (8D07203 ) - MeTannyprmr 

- ,n:HccepTaUH5fJ1hIK Keri:ecTiH: FbIJ1bIMH KeH:eCIIIici , PhD 
,n:OKTOpbr, 6D070900 (8D07203) - MeTanJ1yprn5i 

. . 
,[(HCCepTaUH5fJibII\ Kel{eCTll{ MyIIIec1, TeXHHKa 

FbIJ1bIM,n:apbIHbII{ KaH,n:H,n:aTbI, 6D070900 (8D07203) -

MeTanrryprn5i 

. . 
Ll,HCCepTaUH5fJ1bII\ Kel{eCTll{ MyIIIec1, TeXHHKa 

FbIJ1bIM,n:apbIHbII{ KaH,[(H,[(aTbI, 6D070900 (8D07203) -
MernJ1rryprn5i 

Ecen Kerreci al\rraparror I\aMTH,n:hr: 

1. EhKi3iJireH KeJnecyJiep caHhI. 

6D070900 (8D07203) «MeTannyprn5i» MaMaHLI,blfbI 60HbIHlIIa ,[(HCCepTaUH5fJibIK Kel{eC 83 

~MbICbI 6apbIChrn,n:a an,n:anr KOpray TypanbI !\Opray KyttiHe 6ip ati,n:aH KemiKTipMeti xa6aprray 
Tana6hrn ecKepe OTblpbm, 3 (yIII) OTblpbIC 8TKi3LI,i . 

2. 0ThlphICTapJlhlll '1(apThICbIHaH a3hIHa K:aThICl(aH llHCCCpTaU,HHJihlK KCllCC 

MyIIIeJiepittitt, Teri, aThI, <JKeciHia aThl (6ap 6oJica). 

)KoK. 

3 ,I:( aHpJiaFaH ¥Hh1Mhl K0pCCTIJireH ,llOKTOpaHTTap Tl31'11. 

T.A.8. ,lla5ip.1araH +il:orn 

1. Ay6aKHpoB ,lJ,acrnH PaxMernrrnaeBHq 86i.1Kac CarbIHOB aTHbl.Jarhr I\aparaH,n:hI 
(!\Opray 22.12.2022 )I{. KyHi 60J1L(bl) Texmn.:a1bIK : rnrnepcHTen 

(1\:ap TY, 1\:aparaH.:::{bI Ka..1aco1) 



~. EcenTii..: ;hhI.1 irniH.Je KeH;eCTe KapaJirnH 1mccepTau1rnrn 60.1b1.uepiH 6enin KepceTe 
OTblpbm KhICKama Ta.1.Jay. 

]!ICCepraumLlbIK KeHeC ~IbIC 6apbICbIH.Ja 8D07203 «YfeTaTinypnurn MaMaH,llbIFbl 
6oi1hrnrna 1 (6ip) fKµIhICThI Kapa.Jbl. 

\la'.IaH.JbIK KOHTtKCTiH,:reri ,J,HCCeprnumrnhIK ~lbICTbIH araybI T8:\1tH,lle 6epinreH: 

I T.A.a. I )KptbIC TaKblpbIOhl MaMaH.UhI1' 
I I IIIH$phl I 

1. Ay6aK11poB I «\ 1o.Jmp11KaTOp.!Iap.JbI rral:J.Ja iaHa OTbiphm. 
8D07203 

,.O:acrnH T03)T3 T83i'.I,J,i IllOHbIH K+J1'.1a1apbIH 8H.Jipy 
« M ernnnyprmrn 

PaxMeTo.i:raeB11q I Te::rno.1orn5Ichrn ;:nip.1ey /K~~rne 3eprre;» 

4.11\apaCTblpbIJffaH ~'IhICThlH TaKbipbI6bIH Ta.uay. 
,.O:oKTopaHT ,[(.P. Ay6aKnpoBThIH .JHccepram1JI.1hIK fKµIhIChI «Mo.Jmp11KaTopnap,llbI 

rratl:,J,alaHa OTblpbIII, T03YFa T83i'.I.Ji IllOHbIH ~ib1a1apbIH 8H.Jipy Te::\HO.lOrH5ICbIH 83ipney )!{;~He 

3epney» TaKbipbr6hrn,lla ophIH.[(3.Jl.JhI. K¥P3'.fhIH.Ja 6op /!\;?He 6apni1 6ap KOphnrra1ap,llbI 8H:,lley 
apKbIJibl TeMeH neripneHreH xpOM,llbl IllOHbIHHbIH T03) Ta T83i'.I.Ji.1 iK KaCHerrepiH :tK3KC3pTyra 
apHanraH OTaH,llbIK 8H,llipicTiH Mo.rrnqmKaTOp.1apb!. 

,.O:yHHe )Ky3iH,lle )KbIJI catl:bIHfbl ytl:KtJliC rreH T03Y IIIbffbIH.JapbI iKY3.JereH \lHJlJIHap,ll 
,llOJinap,llbI K¥P3H,llhl. MaillHHanap,llhIH, K¥PhIJIFhnap.JbIH. /KaO.JhIKTap '.IeH K;=pan;::i:ap,llbIH: 

Mep3iMiHeH 6¥phrn T03YhI opacaH 30p IllhlfhIH.Japra JKe.1e.Ji. T 03y - /l\8H.Jey.JiH Heri3ri 
ce6errTepiHiH: 6ipi. Ketl:6ip :tKamatl:nap,lla :tK8H.Jey /K;rne Te:vIHKalbIK KhI3'.IeT KepceTy 
:tKa6,llbIKTap,llbIH: 8pTypni 6arrrnphr yUiiH IllaMaMeH IllhlfhIH.Jap. ;:ipTyp.1i 6ara1ay.1ap 6otl:hrnilla, 
onap,llbI eH,llipy K¥HbIHaH 3-10 ece Kerr. 

Ketl:6ip M8JiiMerrepre cytl:eHceK, Ka3ipri yaKhITTa .J}:"HHe /Ky3iH.Jeri 3.leKTp 3Heprn5IChIHhIH 
IllaMaMeH 5-10%-bI Ta6HFH lIIHKi3aTTbl )K8He 6ipHeille '.!H.l .lHOH TOHHa .1ernp.1eHreH IllOHbIH,llap 

MeH 6onarrap,llbI ¥HTaKTayra :tK¥MCaJia,llhI, onap;:raH KOpraHbIIll 3.1e'.1eHnep1 '.feH ¥HTaKTaY 

:tKa6,UhIKTaPhIHhIH :/K¥MhIC 6eniKTepi :tKacana,UbI. 
EenilleKTep MeH K¥HManap,llhIH: rn3yra Te31\f.JL1Ir!H apnb1py YillIH IlleTeJI,lle 

K0JI,ll3HbIJI3TbIH TeXHOJIOrH5IJiap MeH 8,lliCTep,UiH K8IIII1i.1iri (KOpbITII3Hbl )KOFapbl HeMece 
Kyp,UeJii neripney, 6¥HbIM,ll3p,llbl TepMOMexaHHK3.lbIK eH,J,ey )K8He T.6.) MaTepHaJI,llap,llblH 

KbIM6aTTblFbIHa 6atl:JiaHbICTbI 6i3n:iH: cepH5IJiblK 8HLiipicTe KO.!I.J3HbI.Jl\IaHLibl. 
OcbIFaH 6atl:naHbICThI, TeMeH neripneHreH aK IllOHhIH.Jap CH5IKThI canbICThrpManhr Typ,Ue 

ap3aH. TexHonorn5IJihIK :tKarhrnaH )I<eTinnipinreH )K8He ornH.JhIK eHnipyillinep yilliH eH: 
KOJI:tKeTiM)li MaTepHann:apl(blH )K¥MbIC K3CHenepiH :tKaKcapTy l\fJCenenepi 83eKTIJifflH 

)K0faJITII3HLibl. b¥JI )K¥MbICTa K¥HMa K¥PbIJibl'.-IbIHbII{ rrapa'.!eTp,1epiH )K3KC3PTY,llbll{ el{ THiM)li 
)K8He KOJI:tKeTiM)li 8,lliCTepiHiH 6ipi peTiH,lle OTaH,llbIK 8H.JipicTiH K¥P3MbIH,lla 6op )K8He 6apHH 

6ap KOCrranapbI 6ap TeMeH XpOM,llbI IllOHbIHHbIH MO,lll1cfJHK3Ul15ICbI 60HbIHilla CaJibICTblpMaJibl 

3epneynep 6epinreH. 
~1bICTbIH M3KC3TbI - K0pbITII3HbI OTaH,llhIK eH,llipicTiH: K¥P3MbIH,lla 6op )K8He 6apHH 6ap 

MO.JHcfJHKaTOpnapbIMeH errney apKblJibI TeMeH nernpneHreH xpOM,llbl UIOHblHHbII{ T03YFa 

Te3i'.f.JiniK Kac11enepiH :tKaKcapTy. 
3eprrey '.iaKCanapbr. Ocnr MaKcarna :tKeTy yilliH KeJ1eci MiH,Uerrep,Ui UieUiy Ka:tKeT: 
- COKKblfa a6pa3HBTi T03)' )K3f.]3HbIHLI3 JK¥MbIC icTeHTiH K¥HMa 6enUieKTep,lli 8H,llipy yUiiH 

T03)Ta T83i'.1.Ji IllOHbIH.Jap,J,bIH Ka3ipri 33\IaHfbI eHepK8CirrTiK MapKanapbIHbIH K¥P3Mbl MeH 
K3C!1errepiH Ta1,:rny . lllotl:bIHHbIH OHTaH.lbI 4pa'.IbIH )K8He MO,lll1cfJHK3Ul15I TeXHOJIOrH5ICblH 

rnH,J,ay; 
- xpO'.fHbIH, 6op.JbIH iKJHe 6apHtt.JiH elJa3albIK K¥P3MbI MeH K3CHeTiepiHe gcep eTy 

epeKilleniKTepiH aHhIKrny yilliH i-qpa'.IhIH.Ja 6op iK;?He 6ap11tl: 6ap KOCrranapMeH TXlll 6aJIKhITY 
)K8He rreillTeH ThIC eH,J,ey rrpoueciHe TO.lhIK Tep'.i0.JIIHa'.mKa1bIK Tan,Uay :tKacay; 

- iq:pa'.!hIH.Ja 6op )KJHe 6apni1 6ap Kocrra1ap:--1eH TXlll 6anKhITY )K8He KaJihIII iilliH,Ueri 
MO,lll1cfJHK3Ul15ICbI 60HbIHilla 3epnaHalbIK jf\;;rne T;?fKip116e.1iK 3eprreynep :tKypri3y, aJibIHFaH 



ynrrnep.urn: MlIKPOK¥PbIJibIMbIH, }\aTTbIJiblFbIH )IG~He COI\I\bIFa T831M)]JJilflH 3eprrey. 

MomrcjJIIKaummaifTbIH I\OCrranap.UbI T¥fbIHYllbI perrey; 
- TXLU :\rexaHIIKCLJlbII\ K:acIIenepiHiH: xpoMMeH nerIIpney .u;;ipe)KeciHe )K;;iHe eHri3inreH 

:\fO.~urcjJ1IKaumnbIK KOCrranap - cpeppo6op, cpeppocIIJIIIKo6apIIif )!(;;,He Kyp.ueni EEM MemrrepiHe 

T;;iye.ni.1iriH aHbIKrny. Mo.uIIcpIIKarnpnap.ubIH ogrnHJibI T¥TbIHYbIH opHaTy; 
- K¥PaMbIHLI:a 6op )K;;iHe 6apIIH 6ap K:OcrranapMeH TXLU MOLI:IIcpIIKaUII5ICbI 6oilbIHIIIa 

T;;i)KipII6rniK CbIHaK:rnp cepII5ICbIH )Kypri3y, aJibIHFaH ynrinep.uiH: rrail,n:anaHy K:acIIenepiH 
3epney. illoilbIHHbIH: K¥PbIJibIMbI MeH T03yra T83iM,n:i }\aCIIerrepiHe MOLI:IIcpIIKaUH5IJibII\ ;;icep eTy 
T¥PFbICbIHaH MOLI:HcpIIKaTOpllbIH: OH:TaHJibI TypiH aHbII\Tay; 

- MOLI:IIcpHKaTOpJiap.ubI rrail.uanaHa OTbipbIII, T03yra Te3iM.ui IIIOHbIH J\¥HMaJiapbIH 
8HlllPYlllH: TeXHOJIOflI5IJibII\ KapTaCbIH )Kacay. 

f bIJibIMII )KaH:aJibIFbI. Keneci H;;iTmKenep 6ipimrri peT aJibIHllbI: 

- 6~1 )KytteHiH: I\OpbITIICLJlapbIHbIH cpa3aJibII\ )K;;lHe K.¥PbLlbL\t]blK K.¥PaMbIH rpacpIIKaJibII\ 
;;i.uicTep.ui I\OJILI:aH6ail-aK )Korapbr ,n:;;in,n:ir<rreH aBTOMaTTbI Typ,n:e ecerrTeyre MYMKiHLI:iK 6epeTiH 
Fe-Fe3C LI:IIarpaMMaCbIHbIH MaTeMaTIIKaJihII\ cIIrrarral\rnChI ;;i3ipneHni (cerMeHnep.uiH: epe)Keci); 

- T;;i)KipII6eJiiK MO,UIIcpIIKaTOpnapMeH egneyneH KeiliH TeMeH xp0:\1,UbI IIIOHbIH,Uap,n:a )Kaga 

cpa3anapnhIH: (FeB )K;;iHe BaS) 6onyhr TeopII5IJibII\ Heri3nen,n:i )!(;;,He 3KcrrepIIMeHTaJIJJ:bI Typne 
paCTaJillhI; . . 

- }\aTTbIJiblI\TbIH:, T03yra T831MlllJilKT1H: )K;;lHe xpO:\I K¥Pa:\fbIHa )K;;lHe eHr13rnreH 
:\fOllHcpIIKarnpnap M8JIIIIepiHe COI\I\bI-llIIHaMIIKaJibII\ ;;icep eTy.JiH nye.1ni.1iKTepi aHbII\TaJI.IlbI; 

- MlIKPOJ\¥PhIJiblMHbIH rrapaMeTpnepi (.IllICIIepcTiJiiK, MOpcpo.1orn5I )K;;lHe K¥PbIJibIMJJ:bII\ 
K¥PaMnac 6eJiiKTep caHbI) )K;;lHe T;;l)KipII6eniK MOLI:IIcpHKaTOpJiap.JbH{ caHbI MeH CIIIIaTbI 
apacornnarhr T;;iyenniniK 6enrineHni; 

TipaKTlIKaJihIK MaH.bI3bI. ,[(IIccepTaUII5IJJ:a aJihIHFaH H;;lTH)KeJiep 6oilhIHIIIa: 
- 6eJIIIIeKTepniH: }\aTTbIJiblFhIH, T03yra Te3iMniniriH )K;;lHe KhI3:\1eT eTy Mep31M1H 9-12% 

apTTbipyra MYMKiH.IliK 6epeTiH TeMeH )KliiJiiKTi 6onaT yIIIiH OH.TaHJibI !'-10;mcpIIKaTOp aHbIKTaJI,IlbI; 
- MO.IlIIcpIIKaTOpJJ:bI T¥TbIHY.IlhI )K;;lHe TeXHOJIOfH5IJihII\ rrpoueCTiH yaKbITbIH ailTapJibl}\Tail 

I\hICKapTyra MYl'vIKiH.IliK 6epeTiH ra3naHJJ:hiphrnraH ynrinepre K¥JO r<e3iHne MOJJ:IIcpIIKaTOpJJ:bI 
( cpopManarbI MO,Il1IcpIIKaUII5IHbI) eHri3y TeXHOJIOflI5ICbl ;;i3ipneHni ; 

- MO.IllicpIIKaTOpnapnor I\OJIJJ:aHy apI\blJibI T03yra Te3iMni ¥J1TaKTay IIIapnapbIH 8HJJ:lPY 
TeXHOJIOflI5ICbI ;;i3ipneHni, TeXHOJIOflI5IJihII\ cxeMa ;;i3ipneHni )K;;lHe 6eKiTinni. 

3epney ;;inicTepi . :6¥JI )K¥J'vlhICTa Keneci ;;inicTep I\OJIIIaHhIJIJihr: 
- Fe-Fe3C cpa3anhII\ LI:IIarpaMMaChIHhIH Terre-TeILUiK ChI3hIKTaphIHhIH: MaTeMaTIIKaJihII\ 

CIIIIaTTa~raChIHa Heri3nenreH IIIOHbIHHhIH cpa3aJibll\ K¥PaMbIH aHblKTaY.IlhIH: MaTeMaTIIKaJihlK 
;;imc1; 

- TERRA, HSC Chemistry )K;;iHe ThermoCalc 6ar:rapna:\1a.·u,1x IG:J:,naMaChI3 eTy apl\hIJihI 

KOpbITIIaHbI 6ai1KhITY )K;;lHe MO.IlHcpIIKaUII5IJiay npoueciH Tep:\10,]IIHa:\mKaJihII\ MO,IleJib,Iley; 
- Ma'1hrIIIeB-TipoTO.Ilh5IKOHOB ;;inici 6oilbIHIIIa 3KcnepII:\1eHTTi :\rnTe:\rnTHKaJibII\ )KOcnapnay; 

- III011hrn 6a1KhIT)', K¥IO )K;;iHe MrK, ;;iniciMeH aTihrnraH K+rtt:\fanapnbr K:aJibIII iIIIiHneri 
:\IOJ!IcpHKaUH5I.lay npouecTepiH cpH3HKa.JlbIK MO.IleJib.Iley; 

- y,1ri.1ep.Ji :\IeTCwl iIOrpacjJH5IJihIK Tannay ;;iniCTepi ( OIITHKa.JlbIK :\11IKpOCKOIIII5I, CKaHepneyrni 
3_1eKTpOHJhI :\11IKpocKomrn, MPCA); 

Thixomet PRO 6auap.1a:\ra1bIK I(\:pa1hrn nail.JalaHy apKhIJihI ynrrnepn1H: 
:\IIIKpOI(\:pbLlbl:\fbIH caHJbIK /K;;lHe canalbIK Ta.Jl.Jay ;;l_]!CTep1; 

- :--1eTal..1 y.1ri,1epiHiH KaTThLlhIFhIH BIIKKepc )K;;iHe PoKBe.1.1 ;;iJicTepiMeH aHhII\Tay; 

- y.1ri.1ep.JiH :\!exaHHKalbIK KaCHenepiH aHbIKTaY ;;i.JiCTepi ( «IIIap-.IlHCK» C¥JI6aChl 
OOCTbIHIIIa \ l~!Ke.1ic Ke3iH.Je JK;:rne UHK.1.JiK COKKhI-_]IIHa:\mKalhIK ;:)Cep eTy Ke3iHne ). 

1Kµ1h1CThIH y.1i-:eH reopnH.lhIK '.th~rne K0.1.'.J,aH6a.1b1 :\IaHhIJhI 6ap. MonIIcpIIKaTopnapnor 

K0.1.JaHy apKbLlbI T03)Ta Te3i:\Gi IIIOHblH K¥if:\ra·rnpbIH a1y TeXHOJIOrII5IChIH )Kacay 60HhIHIIIa 
3epney.1ep K0.1.JaH6a1hr c1mana. 0.1ap.JhIH )KaHa.JlhIFhI Te:--1eH xpOM.IlbI IIIOHhIH.IlhI 
:\!O.JHcp!!KaUIIJLlay yrniH OTaH.JhIK 8H.JipicTiH iKaH.a Kyp.JeJii 6op-6apIIH cpeppOI\OCIIaChIH 
K0.1JaHyJa. K,ochrnIIIa KpIIcTa1JaHy opTalhIKrnphr KhI3:\1eTiH aTK:apaThIH )Kaga cpa3anapnorg 



(FeB :>K;:rne BaS) Ty3inyiHe 6aH:naHbICTbI K¥PbIJJbIMHbII{ HaKTbLlaHaTbIHbI, IIIOHbIHHbIH 
TblfbI3llbIFbI MeH T03yra Te3iM.uiniriHil{ :>KOFapbrnaHTbIHbI - KaTTbLlblfbI 1 7%-ra aprn TyceTiHi 

T;:i:>Ki p116e :>Ky3iHn:e ,u:;:inenneHreH. rnapnap.llbII-I canbICTbrp:--1a lbI T03)'bI KBaprrnni \:CaKTaraH.ua 12 

%, MbIC KeHiH ¥HTaKTaY Ke3iH)le 9 % TeMeHn:eH:L(i. 

K,opbITbIH)lbrnap MeH ¥CbIHbICTap TeopmrnbIK. 3epTXaHalbIK-3KCrrepm1eHTT1K :>K;:iHe 

eH.uipiCTiK CbIHaKTapllbII{ H;HH:>KenepiMeH )l;:inenn:ettreH ;.K;:iHe paCTa1raH. 

,UHcceprnumrnbIK :>K¥MbICTa aJJbIHraH H;:lTIDKe,1ep Heri3iH.Je rno:l1nrnra 6eH:i:--c::i:enreH :>Kal{a 

Kyp)leni 6op 6apHH MO)lHcpHKaTOpbI 6ap K¥HMa irni.liK ;niCTi KO.l.JaHa OTblpbm. Te:\1eH xpOM)lbl 

IIIOHbIHHaH IIIOHbIH ¥HTaKTaY rnapHKTi K¥HMa a.i1y TexHo.1orH5!CbI ;:i3ip.1eH.Ji. Y nri :>Kacay)laH 

6acrnrr K¥IO )K;'.:)He HOKayT rrirniHiHe )leHiHri 6ap.lbIK Heri3ri Te:\H0.10rH5fJ1bIK, 8H)lipicTiK 

orrepaUH5fJJap)lbll{ ¥CbIHbIJ1aTbIH KepceTKiIIITepiH K:a:\fTHTbIH .\lrK Te:\H0.10fl15fCbI. 

3KcrrepHMeHTTiK MO)lHcpHKaTOpnap MeH ;:i3ip.1ettreH Te:\HOJ10rH5!Fa CbIHaK: 

cepTHcpHKaTTapbI «QazCarbon» :>KlllC :>K;:iHe ITapxo:\1eHKO aTbIH.JarbI K.\13-.Ja a.i1bIH)lbI.. 

4.2 ,[(ttccepTaum1 TaK:biphrnTapbIHhIU: MeMJieKerriK 6aF.Jap.1a~rnnap JK;me (HeMece) 
«FhIJihIM rypaJihI» 3au:HhIU: 18-6a6bIHhIH: 3-Tap:uarhrna ca:l1Kec l\a3aK:cTaH Pecrry6nttKacb1 
YKiMeTiHiu: JKaHhIHLJ,aFhI '/KoraphI FhIJihIMH-TeXHHKaJihIK Ko:m1cc1rn K¥PaThIH FhIJihIMHhIU: 
LJ,aMy 6aFhITTapbIMeH 6aH:JiaHbICbl. 

,UHcceprnuH5fJ1bII\ )l<¥MbICTbII{ TaKbipnr6nr K,a3aKCTaH FbIJJbIMbIHbII{ «MeTannyprn5r» 

6aFbITbI 60HbIHIIIa )laMybIHbll{ 6acbIM)lbIJ1bIFbIHa C;:lHKec Kene.ui. 

Ay6aKHpoB ,UacrnH PaxMernnnaeBHqTiH: .llHCceprnuH5!J1bIK :>K¥MbICbI OTaH.llbII\ eHnipineTiH 

6op )!(;:)He 6apHHi 6ap I\OCIIanap,UbI MO.llHcpHKaUH5fJJay apK:bIJ1bI MaIIIHHa :>Kacay 

MaTepHannapbIHbIH 6ipi peTiHn:e TeMeH xpOM.llbI IIIOHbIHHbIH K¥PbIJJbIMbIHbIH rrapaMeTpnepiH 

)l<aKCapTyra 6aFbITTaJ1FaH. 

J.(uccepmaifufl ma~blpb16blHbll-f e3er:mifli2i. 3aMaHayH MaIIIHHa :>Kacay.uarbr Mal{bI3.llbI 
M;:lCenenep.uiH 6ipi TeXHOJ10fH5fJ1bIK :>Ka6,UbIKTbll{ T03FaH 6enIIIeKTepi MeH TOparrTapbIHbII{ 

K,bI3MeT eTy Mep3iMiH ¥JJFaHTY 60J1bIII rn6nrna)lbl, OHbI IIIerny )KaJJIIbI eH.uipicTil{ TeXHHKaJ1bIK-

3KOHOMHKaJ1bIK THiMmmnHe TiKeneH: ;:icep eTe,Ui. 

b¥JJ M;:)CeJJeHi rnerny, eH: aJJLlbIMeH, :>Ka6LibIK 6enrneKTepiH 8HJJ.ipy yrniH KOJJ,UaHbICTaFbI . . . . 
T03yra Te31M.lll I\OpbITIIaJJap,Ubll{ epeKIIIe K,aCHeTTeprn :>KaKCapTYllbl He\1ece rrpHHUHIITl Typne 

:>KaH:a KOMII03HUH5!JJap MeH TeXHOJ10fH5fJ1ap.ubI K¥PYLlbl Ka:'>fTH.]bI. 

KeH:6ip M;:lJ1iMeTTepre C;'.:)HKec, Ka3ipri yaKbITTa ny1rne iKY3iH,aeri 3J1eKTp 3Heprn5ICbIHbII{ 
rnaMaMeH 5- 10% rn6HFH IIIHKi3aTTbI )!(;:)He 6ipHerne l\1!1JlJIHOH TOHHa .1ernpneHreH IIIOHbIH)lap 

MeH 6onaTTap,UbI ¥HTaKTaYFa :>K¥MCaJJa)lbI, onap.uaH KOpFaHbIIII 3:re:--1eHTTep1 MeH TericTey 

:>Ka6,abIKTapbIHbII{ :>K¥MbIC 6eniKTepi :>Kacanannr. 

EenrneKTep MeH K¥HManap.unrl{ T03yra rn31:--ui.1mH apTibrpy yrnrn rneTenne 

I\OJIJJ:aHbIJJaTbIH TeXHOJIOrH5fJiap MeH ;:inicTep.uiH: Kerrrni,1iri (KOpbITIIaHbI :>KOFapbI HeMece 

Kypneni neripney, 6¥HbIM,Uap)lbl TepMOMeXaHHKaJJbIK 8IUey )!(;:)He T.6.) :'\IaTepHa.ii;:i:ap,UbII{ )!(;:)He 

:>Ka6LibIKTaPLlbll{ KbIM6aTTbIFbIHa 6aH:naHbICTbI 6i3.UiH: cep!15I.lbIK 8H.JipiCTe KO.l.JaHbLl:'\1aHLI,bI. 

OcnrraH 6aH:naHbICTbI, TeMeH neripneHreH aK: IIIOHbIH.Jap CH5fKTbI ca1bICTb1p:--ra1b1 Typ.ue 

ap3aH, TeXHOJ10rH5fJ1bIK )l<afbIHaH >KeTiJILilplJireH )!(;:)He OTaH.]bIK 8H.Jipyrni.1ep yrniH eH: 

KOJI:>KeTiMni MaTepHan.uap)lbll{ :>K¥MbIC KaCHeTTepiH :>KaKcapTy :--1;:ice.1e.1ep1 e3eKTLllflH 

:>KOFaJJTIIaH.llbI. 

4.3 ,[(ttccepTaum1 uanrncenepiu rrpaKTHKarn euriJy .JeH:reiliu Ta.uay. 
,UHccepTaUH5fHbII{ H;:lTH:>Kenepi ettri3in.ui: 

1. 86inKac CarbIHOB anrn.uarbI K,aparaHLI,bI TeXHHKa.ilbIK )1fHBepcHTeTiHiH :--rnrrmHa iKacay 

cpaKyJibTeTiHiH: «HaHOTeXHOJIOfH5f )!(;:)He MeTannyprn5I» Kacpe.JpaCbIHbIH OKY rrpoueciH.Je 

«MeTannyprn5r» :--rn:--rnH.JbIFbIHbII{ 6aKanaBpnapbI MeH Marncrp.1epiHe Ke.1eci IIJH.Jep 6011:brnrna: 

«MeTaJJ.llap :\1eH I\OpbITIIaJJap.llbIH cpH3HKa-MexaHHK<l.JlbIK KaCHeTiepi» rr;:iHi 6ol1bIHWa 

LJ:;:ipic )!(;:)He rrpaKTHKaJJb!K KypcTap.lla; 



- «K.¥io 8HLUplC1Hll-{ TeXHOJIOfH5ICbI» rrgm 60HbIHIIIa JieKUH5IJI1IK )KgHe rrpaKTHKaJibIK 

Kypcrnp.n:a. 

5. PecMH peu,eHJeHTTep)lill ~MhICThI Tam:i:ayhl. 
ct>1rnococpH5I FbIJibIM.Ilap1rn1rn llOKTOpbI (PhD) .n:gpe:tKeCiH a1y yrniH .]OKIOpaHTTapn1rl-{ 

llHCceprnwrnn1rI< :tK¥Mbic1rna peueH3eHTTep ,[(ncceprnmrnn1rK KeHec Typa11r Y.1ri .1iK epeiKeHiH 
TanarrTap1rna cgif Kec T'pIFanap Taraif1rn.n:an.n:1r. 

,[(ncceprnuH5IJI1IK KeHecTiH :tK¥Mbic1r Typan1r Y mi.1i1-: epe;KeHiH Ta1amap1rna cgifKec 
gp6ip peueH3eHTKe llI1CCepTaUH5IJibII\ ~1bICTbII-{ peueH31I5ICbIHblH \ !a3\i:µIbI \!eH pgci'.IlleJiyiHe 

I\OH1rnaT1rn Tanarrrnp :tKa31IJIFaH :tKa.n:1rnaMa :tKi6epin.Ji. I3ap.11rK peueH3eHnep .JHcceprnuH5IJiap 
6oif1rnIIIa e3 rriKip.i1epiH Y rrri epe:tKeHiH ¥C1IH1LlFaH rnp'.ianap1rna cgfl.1-:ec 6errrirreHreH 

Mep3il\ILie 6ep.Ji . ErrJKaH.JaH Tepic rriKip an1rnraH :tKOK. 

PeueH3eHnep: T.r. 21 ., rrpocpeccop I\aHaeB A.I.. rr.r.K.. .JOueHT MycHH ,[(.I\. 
nncceprnumrnapn11 6aranay Ke3iH21e :tKorap1r Kgci6H.1iKTepiH 1-:epceni. ,[(ncceprnun5Irrap.n:1r 
peueH31I5IJiay carrac1r :tKOFapbI. :>K¥M1rCTbIH e3eKTi.iliri , OHbIH f bLlbl\!H :iKaHalblfbI, rrpaKTHKaJibII\ 
Mal-{1Bn:1rn1IF1r )KgHe 6acI<:a n:a OH.IlbI T¥CTap1r aTarr eTi.i1 irr, Ke'.1LIIi .1inep '.!eH rri1-:ip.1ep aifT1rn.n:1r. 

PeueH3eHTTep :tK¥M1IC1I Typan1r rriKiprrep :tKOK. 

6. FhIJihIMH Ka)lpJiap)lhI )laHpJiay myil:eciu o.uaH api JheTi.uipy 6oi1hrnrna ¥ChIHhICTap. 
1. ,[(ncceprnuH5IJiapn:1r I<:opray Ke3iHn:e peorn peueH3eHTTep;riH rriKiprrepiH OI\Yll1I 

:tKel-{irr,n:eTyil-{i3n:i C¥paHM1I3 (TeK Heri3ri oifrrap.n:1r KepceTiHi3 ), eifTKeHi rriKiprrepMeH TOJibII\ OI\Y 
rnaMaMeH 20-25 MHHYTTbI anan:1r. 

2. F1rn1rMH Kel-{ecrninep yrniH 6ip1rl-{raH Kepi 6aifnaH1rc cpopMac1rn :tKacay1rn1r3n:1r 

C¥paHMbI3. 

7. Ka.upJiap.UhI .uail:hrn.uay 6an1rrapb1 KOHTeh:CTiu.ue 6ei1iui 6oi1hrnrna )lOKTop, 
$HJioco$HH )lOKTOphI (PhD) )lapemeciu aJiyrn apuaJIFaH .unccepTau,nHJiap caHhI. 

MaMaHD:bII\ 
8D07203 «MeTannyprn5I» 

1) I\Oprayra Ka6ornn:aHraH n:ncceprnumrnap ( coH1IH irniH;re 
1 

6acKa )KOO ,UOKTOpaHTTap1r) 

2) Kapay.:raH rn1IFap1rnraH .:rncceprnumrnap ( cOHbIH irniH.:re -
6acK:a )KOO .JOKTopaHnap1r) 

3) peueH3eHnep;reH Tepic rriKiprrep anraH n:ncceprnuH5I.1ap -
(COHbIH irniHn:e 6aCKa )KOO D:OKTOpaHnap1r) 

4) !\Opray H;jTH:tKe.1epi 6oif1rnIIIa Tepic rneIIIiMi 6ap 

.]HCCeprnuH5IJiap ( COHbIH irniH.'le 6ac!(a )KOO -

.'.lOKIOpaHnap1r) 

5) rr1rc1rI<Tayra )Ki6epi,1reH .JHcceprnumurap ( cOHbIH irnimre -
6ac!(a )KOO D:OKTOpaHTTap1r) 

6) I<aHTanaMa I<Oprayra 6ar1rnanraH .JHcceprnumrnap -
( COH1IH irniHne 6ac!(a )KOO n:oKTOpaHnap1r) 
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