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JlokTOpaHTypara TYCy EMTUXaHbI ACCE JKa3y/laH, JOKTOPAHTYpara JalbIHIbIKKA
TECT TallChipyJlaH, OuTiM Oepy OarmapiiaMachlHBIH OeiiHI OOMBIHIIA €MTHXaHHAH
YKOHE OHTIMENIECYICH TYPaIbl.

Ceptudukarer 6ap amammap (TOEFL IBT (test of English as a Foreign
language Institutional Testing Program) pokTopaHTypara TYCy €MTHXaHBI
OacTajFaHfa JICWIH aFbUIIIBIH TUTIH OlLTyre KOCBhIMINA TECTIICYICH OTell. AFBUIIIBIH
TUTIH Olyre apHajJfaH KOCBIMILIA TECTLIEYAIH TECT TarchipMajapbhlHbIH caHbl 100
cypakTsl Kypaiinel. EH ken ymait canbi-100 ynail. AFbUIIIBIH TUTIH OUTyre apHajIfaH
KOCBIMIIIA TECTINIEYy «KaObuIIay» HeMece «KaObuIgaHOay» HBICAHBIHAA OaraylaHajibl.
«Kabbuinay» 6arachlH amy YIIiH KeMiHze 75 0a )KMHay Kepek.

JlokTOpaHTypara TYCy EMTUXaHBIH Oarasay:

- cyxbOatTacy - 20 6ar;

- 3cce - 10 6amn;

- TOKTOPAHTYpaia OKyFa JalbIHABIK TECTIH Tarchipy - 30 6ai;

- OuiM Gepy Oarnapiamanapbl TOOBIHBIH OeliiHI OoiibIHIIIA eMThXaH - 40 Ga.

MemnekerTik OuTiM Oepy TanchlpbiChl OOMBIHINIA JOKTOpPaHTypara TYCy YIIH
eTy Oaibl -75 0as1, akbUIbl HET13/1€ JOKTOPAHTypara TYCy YIIiH oTy 0ajsl - 50 6a.

Tycy eMTuXaHBIHBIH Y3aKTHIFBI - 4 carar, OHbIH OapbIChIHIA TYCYIIl 3CCe
’KazaJibl, JOKTOPAHTypaja OKyFa JalbIHIBIK TECTIHEH OTell, 3 CypaKTaH TYpaThiH
AIIEKTPOHBIK EMTHXaH OUJICTIHE JKayar Oepei.

binim 6epy OarnapnamachiHbIH O€iliH1 OOMBIHILIA €eMTHUXaH 3 CypaKTaH Typajbl,
OHBIH 1I1HJIE: 1-CypaK TEOPHUSIIBIK OTIMHIH JEHIell MEH KYUEeIUITriH alKbIHAaN b,
2-cypak (YHKIIMOHAIIBIK KY3BIPETTEP/IIH KaJBINTACY JOPEKECIH alKbIHAANmbI; 3-
CYpaK KYHeNiK KY3bIpeTTep/ll alKbIHAayFa OarbITTaJIFaH.

EMTuxanra mailbIHABIK Ke31HAE Ti3IMJIeT1 9eOueTTep I, COHAa-aK 3aMaHayu
Mep31M/I1 FUTBIMU-TEXHUKANBIK 9/IcOMeTTEP/ 11 NMaijanaHy YChIHbUIAIbI.

9CCE TAKBIPBIBbI

Jcce - OYJ1 FHUTBIMH OUTIMHIH TY>KbIpbIMJIaMaJiapbl MEH aHAJTUTHUKAIIBIK
KYpaJIIapblH KOJIJJaHA OTBIPBIN, ©3ITHEH JKYPTi3UITeH Tajijay HeTi3iHIe
KOWBIIFAaH Mocelie OOMBIHIA aBTOPJBIK YCTAaHBIMHBIH JOJCNIl  Jka30arna
MOJIIMIEMECI.

MakcaTbl - TEOPUSUIBIK OLIIM, OJEYMETTIK JKOHE JKEeKe Toxipuoe
HETI31H]Ie 63 JISJIEeNIEpiH KYpYy KaOlIeTiHAe KOPCEeTUINeH aHATUTHKAIBIK JKOHE
IIBIFAPMAIIIBUTBIK KaOUIETTEeP/IIH ICHIeliH aHBIKTaY.

Occene rpadukaIbiK HICAaHAAP, CUMBOJIap MeH dopmyianap 60aMaysbl
KepeK. Dcceieri co3aep/iiH YCehiHbUIaThIH caHbl-250-300.

Jcce TAKBIPBIObI: METAUTYPTUs KOHE METAUTyprusl cajachl Kasipri
XKoHe  OojamiaKk  JaMy — TYPFBICBIHAH;  METaUTyprUsHBIH ~ MEMIICKET
HSKOHOMHUKACHIHAAFBl POl MEH OpHbI; 3epTTEYIIi-METaITypITiH, Menaror-
METATYPITIH MIHAETTEPl; METAUTyprusiia dSKOJOTUSiFAa JKOHE pecypce
yHeMeyTe Ka3ipri 3aMaHfbl Ke3Kapac.



Jcce TAKBIPHINTAPbIHBIH MbICAJIbI:

Tycti MeTamaap MeTaJuTypruschl: OoamakKa Ke3Kapac.
KazakcTan 5KOHOMUKACBIH/IaFbl METAJUTYPTUSHBIH POJIi MEH OpPHBI.
MeTaurypr FaJIbIMHBIH POJTi.

MeTauryprusiarbl TEXHOTCHIIK KaJJIBIKTap Maceelepi.
blcTeikka Te3imMal MaTepuaiaap eHIIpici: Ka3ipri )KoHe OoJallax.

bimim Oepy OarmapiamacelHBIH Oc€iiiHI OOWBIHIIIA EMTHXaHFa apHAIFaH
CypakTap eMTHXaH allyIIbIHBIH JOKTOPAaHTypaFa TYCyl YIIIH OHBIH KOciOW JIeHTeiiHe
Oara Oepyl J)KOHE TYTacTall ajaFaH/ia FRUIBIMHU-TICIarOTUKAIIBIK OCiiiH OOMBIHIIA OKYyFa
KaXKETT1 KY3BIPETTEepAl alKbIHIAYbI THIC.

TYCY EMTUXAHBIHA HIBITAPBIJIFAH KYPCTAPIABIH
TAKBIPBIIITAPBI

1. «MeTa/typrusiiarbl 3aMaHayH TEXHOJIOTUSIIAP MeH Ka0AbIKTAp»

MeTayprusiiblK ©HIIpiCTep, JKOFaphl TYTHIHYIIBUIBIK KacHUETTepl O0ap KeH
CYPBINTHIK MPOKAT ajly VIIIH OIpIKTIPUITeH KYIO-WJIEMJEY arperarrapbl HETi3iHJe
Ka31pri 3aMaHfbl BIKIIAM METAJLTypPrUsUIbIK OHIIPICTEp YIUIH KaOJbIKTap KEIIECHIH
a3ipiey. MeTtamnyprusiiarbl TEXHOJIOTUSIIBIK MPOIECTEP; OHAIPICKE KaHA SIICTEP.l
CHT13y, METAJUTYPTUsJaFbl HHHOBALIMSJIBIK IaMy.

KoaganbliraH d1e0uer:

1. Bockoo6oiinukoB B.I'., Kyapun B.A., fxymeB A.M. O0uias MeTammyprus:
yaeOHuk ajist By30B. — M.: UK «Akanemkuura», 2015. — 768 c.

2. HabGoiiuenko C.C., Arees H.I'., HopomkeBuu A.Il. u np. Ilpomeccel u
anmapartsl 1BeTHON MeTautypruu. — ExarepunOypr: [OY BIIO YI'TY-VIIH, 2005. —
700 c.

3. Cotauko A.U., I'paueB C.B., JIsmkoB B.b., Ha6oituenko C.C., ®ypman
E.JI. Metannyprus. — ExatepunOypr: ['OY BITIO YI'TY-VIIN, 2001. — 398 c.

4. TazamueB A.M., Eropos B.B., Ucun [[.K. O6mas meramtyprus: Y4ueOHUK.
— Ammartsr: bunim, 2020. — 775 c.

5. locmyxamenoB H.K., Jlayner6akor T.C., EruzexoB M.I"., Mepkynosa B.II.,
[Tandunos B.I1. Mennoe npousBoactBo Kaszaxcrana. — Anmatel: U3a-Bo «DPSy,
2020.-472 c.

6. luronckuit C.B. Teopernueckue OCHOBBI 51 TEXHOJIOT U
BOCCTAHOBUTEIIBHOM TUJIABKM METAJUIOB U3 HEOKYCKOBAaHHOTO ChIpbs. - M.: Hayka,
2017. - 235 c.

/. CemenoB b.U., Kymirapos K.M. IlpousBoacTBO u3genuii U3 MeTamia B
TBEPJIOKUAKOM COCTOSIHMU. HOBBIE mpombIlieHHbIE TeXHOJOoTUU. - M.: MI'TY um.
H. O. baymana, 2020. - 310 c.

8. Huxudopo B. M. TexHomorus MeTamioB U JIPYrUX KOHCTPYKIIMOHHBIX
maTepuanos. - M.: [lonurexnuka, 2016. - 185 .



9. https://lwww.youtube.com/playlist?list=PLlem_ZrhCEOX_ ISeSRsrEofWR
LJyrOudi

10. Technologial processes of machinery production: tutorial for students,
undergraduates, doctoral / M.K. Ibatov. — Karaganda: KSTU, 2019. - 260 p.

11. Higgins R.A. Engineering Metallurgy: Applied Physical Metallurgy. —
London: J.W. Arrowsmith Ltd, 2013. — 552 p.

12. MakameBa A.M. CoBpeMEHHbIC TEXHOJOTMM U 00OpyJoBaHHE B
MeTaimypruu: YdeOHnoe nocobue. — Kaparanna: uza-so KapTV, 2021. — 98 c.

13. HapembexoBa A. K. TI'mapomeramryprudeckue crmocoObl mepepadoTKh
MEAbCOJACPKAIIMX PACTBOPOB: MOHOTrpadust nanas MaructpantoB. - Kaparanpga:
KapI'TV, 2019. - 106 c.

2. «MeTanayprusuiblK NpouecTep TeOpuschb»

Herisri meTamnmyprusiiplk — mporectep. MeTaluTyprusuiblK — IpolecTepaiy
bu3NKa-XUMHUSUIBIK HET137epi. TepMOJMHAMHMKA >OHE Ta3jap MEH Kypleni ra3
aTMoc(epallapblHbIH ~ ©3apa  OPEKETTeCYy  3aHJbUIBIKTapbl.  KypbUIbIMIap/IbiH,
KOCBUIBICTaP IbIH XUMUSIIBIK O€pIKTIrl, KPUCTAIIBI KYPbUIBIMIAPABIH aKaybl. KaTTh
METaJIapJblH TOTBIFY MEXaHM3MI >KOHE KHHETHKAchl. MeTaigap MEH KaTThl
OKCUATEP/Il KaJIlblHA KENTIPY MEXaHU3M1 Typalibl HETI3T1 TEOPHUSIIBIK epexeep.
Cynphuarep/iiH ra3iapMeH, METAJIJIAPMEH KoHE OKCUJITEPMEH apekeTTecyi. Temipai
KOMIPTEK  OKCHJIMEH KOMIPTeKTEeHAIpY. MeTamlyprusaibslK  OanKbIMalapAbiH
KYpbUIBIMBI  MeH Kacuerrepl. Kox KyilenepiHiH TepMoaWHAMHKachl. Tewmip
HETI31HEr1 epiTUITeH »JJIEMEHTTEPJIIH e3apa opekerrecyl. Otreri Oap Oeszeri
KOMIPTEKTIH TOTBIFY PEAKITUSACHIHBIH TEPMOIUHAMUKAIIBIK 3aHIBUIBIKTAPEI. JKOFaphl
TEeMIEepaTypaiabl  TETEPOTeHII  METAUIYPTUSUIBIK ~ peaknusiap  KHHETHUKACHI.
JlexapOoHiay peakiMsIChIHBIH KUHETUKAIBIK 3aHIbUTBIKTAphl. DazamapasiH 1piieHyl
YKOHE 0OJTIHY JKBLIAaM/IbIFHI.

KoaganbuiraH Jaeouer:

1. Tneyradynop C.M. ®PHU3HKO-XHUMHUYECKHE OCHOBBI METALTYPTUH: y4ecOHOE
nocobue it cryaeHToB By3oB / C.M. Tneyradynos, A.K. Toproser, I'.M. Koiimmna;
M-Bo ob6pazoBanus u Hayku PK. - Anmater: Feuteim, 2010. - 376 c.

2. Kyxkebaena, T.JK. ®U3UKO-XUMHUYECKHE OCHOBBI B TUTEHHOM MPOU3BOACTBE

y4eOHOe MMocoOue mMpeaHa3HauyeHO IS CTYJAEHTOB crennaibHoct SB070900
"Metamutyprus”, 5SB071000 "MarepuanoBeaeHuE U TEXHOJIOTUS HOBBIX MaTEPUAIOB"
/ T.K. Kykebaesa, C.C. KBon, C.I'. Konynnukona. - Kaparanna : KapI'TV, 2014. -
61 c.

3. Tneyrabyno C.M., Cynramypar .M. MertamiyprusiblK MOporecTepiH
Teopusicel / OKynbIK / Anmatbi-2016:k.

4. TneyraOymoB C.M., Teopusi MeTaJUIypruyeckux MmporeccoB / YueOHoe
noco6ue st By30B / Anmatsi-2007r., 351c.

5. Adylkanova, M.A. Theory of metallurgical processes Teopus
MeTtauryprudecknx mporieccoB: M.A. Adylkanova, B.S. Saurbajeva; Ministry of
education and science of republic of Kazakhstan. - Almaty: Association of higher


https://www.youtube.com/playlist?list=PLIem_ZrhCE0X_ISeSRsrEofWRLJyrOudi
https://www.youtube.com/playlist?list=PLIem_ZrhCE0X_ISeSRsrEofWRLJyrOudi

educational institutions of Kazakhstan, 2016. - 268 p.

6. Pa3BuTue TeOpUM U MPAKTUKU METALTYPIHUYECKUX TEXHOJOTWii: B 3-X T. /
B.H. Ilepersateko [u gap.]; moa pen.: B.H. Ilepersteko, E.B. IIpotomomnosa,
Censinuna. - M.: Terorexnuk, 2010 - T. 1: Teopust 1 npakTUKa UHTEHCUPUKALIUU
TEXHOJIOTUYECKOIr0 MpoIlecca B IIAXTHBIX IeYax Majoro JAuameTpa: MoHorpadus /
N.®. Cenanun, A.B. ®eoktuctos, C.A. benapes. - M., 2010. - 378 c.

7. PazBuTHe TEOpUU U MPAKTUKUA METALTYPrUYECKUX TEXHOJOTUH : B 3-X T. /
B.H. Ileperarsko [u ap.]; mox pen.: B.H. Ilepersiteko, E.B. Ilporonomnosa, 1.®.
CensinuHa. - M.: Teruorexauk, 2010 - T. 2 : InacTuyHOCTB U pa3pyllIEHUE CTAIH B
npoleccax HarpeBa u o0padoTku naBnenuem : monorpadus / B.H. Ilepetstero, M.B.
Temnsaaues, M.B. ®ununmos. - M., 2010. - 351 c.

8. Ucarynos, A.3. ®PU3NKO-XUMUYECKHUE ACTIEKTHI TEOPUN METAJULYPIUUYECKUX
nporieccoB: MmoHorpadus / A.3. Ucarynos, C.II. Kaxukenosa, C.I'. Illantakos; M-
BO oOpaszoBanus W Hayku PK, KaparanmuHckuil rocyaapCTBEHHBIH TEXHUYECKUN
yHuBepcuteT. - Kaparanga: Kapl'TV, 2010. - 257 c.

9. Tynerenona, lII.LH. Teopust Mmacco- u TeraooOMeHa B METALTYPTrUYECKUX
mporieccax: yaebHoe mocobue s cryaeHToB u maructpanToB / IIILH. TynereHnosa,
b.K. ban6ekoa, E. Keberen; M-Bo o6pazoBanus u Hayku PK, KaparamguHckuii
roCyJapCTBeHHbIM TexHUYecKuid yHuBepcuteT, Kadenpa "Hanorexnomorun wu
metaiuryprus'. - Kaparanga: Kapl'TVY, 2017. - 86 c.

10. Meramnyprusigarsl IPOLECTEP MEH arperarrapibl KYPBUIBICTBIK JKOHE
TEXHOJIOTUSUIBIK ~ €CENTey: OKY Kypajbl CTYIAEHTTEpre, MAarucTpaHTTapra,
noktopantrapra apHanran / J[.K. Ucun [u nap.]; Kazakcran PecnyOnmkacel 01j1im
YKOHE FbUIBIM MHMHMCTPJIri, KaparaHabl MEMIIEKETTIK TEXHHUKaIbIK YHUBEPCHUTETI,
"HanorexHonorusnap >xoHe metamnyprusa" kadenpacel. - Kaparangel: KapMTYVY,
2015. - 67 Ger.

11. MetamnyprusiiblK MPOLECTEPAIH JKBUTYDHEPIeTUKACHI: OKY KYpallbl
cryneaTrTepre apHanran / H.b. Alitkenos, A.3. UcarynoB; Kazakcran PecyGaukach
OlTiM  JKOHE FBUIBLIM  MHUHHUCTpIri, KaparaHmbpl MEMIICKETTIK TEXHHUKAJIBIK
yHuBepcuTteTi, "Hanorexnonorusuiap xone metauryprus’ kadeapacel. - Kaparanmpr:
KapMTYV, 2016. - 71 Ger.

12. H.b. Aur6aes, T.K. XKykebaeBa, M.C. AbmpaxmanoB OKy KypaJibl:
«MeTtamnyprusuiblK OHIIPICTIH GU3NKa-XUMUSUIBIK Heri3aepi» Kaparanmsr 2021.-8406.

13. KykebaeBa, T.)K. Meronuueckue ykazaHUsl K JIaDOPATOPHBIM 3aHATUSIM
o aucuuriuinee ""Teoprs METAITypruyecKux MPOLECCOB': METOIUUECKUE YKA3aHUE
st cryaeHToB crenranbHocTH SB070900 "Metamnyprus” / T.K. XKykebaera, /1.b.
baxpunenoBa; M-Bo oOpa3zoBanus u Hayku PK, KaparanauHckuii rocyaapcTBeHHbIN
TexHu4yeckuid yHuBepcuteT, Kadeapa "HanorexHomormm wu wmetamnyprus". -
Kaparanga: KapI'TVY, 2014 — 47 c.

3. ((MeTaJIJIprI/IHI[aFLI HHHOBAIUAJIBIK TEXHOJIOIUAJIAap»

Merannap MEH KOPBITIIAJIAP/IbI OHIIPYIiH Kazipri 3aMaHFbl
TEXHOJOTHSUIAPBIHBIH  apTHIKIIBUIBIKTAPhl MEH KEMIIUTIKTEpPl; ©HIIpIC MpPOLECIHAe



canmaHbl OaKpUIAyAbl JKY3€r€ achlpy oIICTEpl; MEPCHEKTUBAIBI METaNmap MeEH
KOpPBITHAIAP/IBI Ty TEXHOJOTUSIIAPBI, HAHOTEXHOJIOTHSIIAP.

Koaganbuiran aaeouer:

1. ®uznueckass xumusi: yyeOHOe MOcoOue, 3JIEKTPOHHOE H3JaHUE CETEBOIrO
pacnpoctpanenus / B.A. YMpuxun - M.: «kKJIY», «Jlo6pocer», 2018.

2. Kauanosa I'.C. ®a3oBble paBHOBeCHsS B CHUJIMKATHBIX CHUCTEMax: yueOHOE
nocobue / I'.C. KauamoBa. — Tromens: TUY, 2017. — 75 c.

3. benos H.A. KomnbloTepHBIN aHalIW3 MHOTOKOMIIOHEHTHBIX  JHarpaMm
cocrosHMi. — M.: «Yuebay, 2013.

4. TCW (Thermo — Calc Windows) Examples Book (Version 5.0).

5. Thermo — Calc Graphical Mode Examples.

6. lazaiueB A.M., AxGepmun A.A., CapexkenoB K.3., Konypos V.K.
KomMrmbroTepHoe MoienupoBaHue MPOIECCOB JTIOMEHHOM MIaBKu: Y4deOHoe mocooue /
[NazanueB A.M., AxGepaun A.A., CapexenoB K.3., KonypoB V.K. Kaparanaunckuii
roCyJapCTBEHHBIN TEXHUUECKU YyHHBepcuTeT. — Kaparanna: uznarensctso Kapl' TV,
2015.-170 c.

8. benos I'.B., TpycoB b.I'. TepMoauHaMuieckoe MOIEIMPOBAHNE XUMHUYECKU
pearupyromux cucrteM. - M.:MI'TY umenun H.D. baymana, 2013.-96 ¢

9. Ynanos FO.I1. [IpuMeHeHnE NPOrpaMMHBIX KOMILIEKCOB BBIYUCIUTEIbHON U

TreOMETPUUECKON TePMOJAMHAMUKH B MPOCKTUPOBAHUN TEXHOJIOTHMUECKUX MPOIIECCOB
Heopranundeckux BeulecTB: yu. [locodue.- CII6.: CIIOI' TU(TY), 2012.-147 c.

4. «MeTanyprusijibIK 6HIIpic TEXHOJIOTUSCHI»

MetamnyprusiiblK  YPAICTEpAIH TEOpHsUIbIK Herizaepl. KaHyIablH (u3HMKa-
XUMUSIIBIK  Herizaepl. KanmbeiHa KenTipy MpOIECTepiHIH TEOPUSUIBIK HET131epi.
TOTBIKTBIPFBIIT OaTKBITYABIH TEOPHSIIBIK HETi3aepl. MeTamryprusuiblK eHIIPICTIH
Oactankel MaTepuangapbl. JlomMHa OaNKbITy MPOLECTEPIHIH >Kajbl CHIATTaAMACHI.
[lotipiH MeH KOoXIbIH maikga 6omysl. Illoiipiara apuanran ['OCT. bomar enmipici.
Ortreri-KonBeprepnik mporecc. bormat eHaipiciHiH MEIMITIK MPONECTEPIHIH Ka3ipri
JKaraabl MEH OoJlamarbl. DJIEKTp TeHTepiHgaeri 0oysiaT eHMIpicl. AIIBIK >KOHE
BaKyyMJBIK WHIYKIUSUIBIK MemTepAe OojaT TeH KOphITHaTapAbl OalKbITy.
®deppokopeiTianap eHmaipici. TycTi MmeTtanmapibiH Okiktenyi. TycTi MeTanimapisl
anyaelH  Ilupo -, THIOpPO-KOHE  OBIEKTPOMETAIUTYPTHUSIIBIK — Tocumaepi. MbIc
METaJUTypruschl. ATIOMUHUN METaUTypruscol. basy OaJKuThIH MeTangap eHAipici.

KoaaaHnbliraH d1e0uer:

1. AM. I'azanues, B.B. Eropos, /.K. Mcun. O6mias metamuryprusi. Y 4eOHUK. -
Anmarsr: bimnim, 2010.

2. BockoboiinukoB B.I'. OOmas wmeramnyprusi: Y4eOHUK JUIsl BY30B. M31.,
nepepad. u gom. / B.I'. Bockob6oiinukos, B.A. Kynpun, A.M. fAxymes. — M. UKI]
«Axanemkauray, 2005. — 768 c.

3. ToasiMb6exoB M.XK., HypoimranmueB A.K. bonat »xoHe ¢eppokopsiTia
AIIEKTPOMETAJUTYPTHUsCHl OOMBIHINIA TEXHOJOTHSUIBIK ecenteynep. OKy Kypaibl —



Ammatel: FBO «Fsuieivy, 2006. — 262 c.

4. S.A. Abdulina, G.A. Kokayeva, Zh.S. Onalbayeva; Metallurgical production
Technology TexHonorus MeTauTyprudeckoro nmpousBojctsa: Ministry of education
and science of republic of Kazakhstan. - Almaty: Association of higher educational
institutions of Kazakhstan, 2016.

5. B.H. Ileperarsko, E.B. [Iporononosa, N1.®. Censaauna. Pa3Butue teopun u
MPaKTUKU METAJLUTYPrUUe€CKUX TEXHOJIOTHI: B 3-X T. / mox pen.: - M.: TennoTexHuk,
2010-T. 2.

6. B.IO. Kynukos, E.Il. [llep6akoBa; HoBble TeXHOJIOTHUYECKUE MPOIECCH B
MeTaJTypruu : yueoHoe nocobue / M-Bo obpazoBanus u Hayku PK, Kaparannunckumii
rocyJapCTBEHHBI TeXHUYECKU yHUBEpCcUTET. - Kaparanaa: Kapl'TV, 2011. - 63 c.

7. K.Y. bykanos, B.W. Hlapsiit; MeTtoauueckue ykazaHus s J1aDOpaTOPHBIX
pabor mo jucuuIIMHE TeXHONOrusi METaUIypruyecKkoro IpOU3BOACTBA: IS
cTyneHToB crneruanbHoctu 050709 Mertamnyprust / M-Bo oOpa3zoBanus u Hayku PK,
KaparannuHCkuil TOCYJapCTBEHHBIM TEXHUYECKHI yHUBEpcHTET, - Kaparanpga:
KapI'TV, 2011.

8. N.K. Ucun [u np.] KOHCTpYKTHUBHBIE U TEXHOJOTUYECKHE PACUETHI
METAJTyPrUYeCKUX MPOLECCOB M arperaroB B METAJUTypruu: ydeOHoe mocobue
NpelHa3HAa4eHo it OakaJlaBpoB M MAarucTpaHTOB IO  CHEIUAIBHOCTU
"Meramtyprus"/M-Bo  oOpazoBanusi u  Hayku  PecnyOnmuku  Kasaxcras,
KaparananHCKknil TOCYJapCTBEHHBIM TEXHUYECKUM yHUBepcuTeT. - Kaparanpa:
KapI'TV, 2015. - 73 c.

9. TK. XyxkebaeBa, I'. Cynramypar; Meramiorpad@us: OKy Kypajsl
"Metamnyprus", coHblH imHae "MeTtanTtany xoHe TepMUsUIbIK eHuaey" meH "Kyro
ennipici”, "Metamtorpadus" mammHaxacay >KOHE METAJUTYPIUSUIBIK ©HEPKICINTIH
WHKEHEPJII-TEXHUKAJBIK >KYMBICKEPJIEPIMEH JKOHE CTYACHTTEpl YIUIH apHaifaH /
Kazakcran PecnyOnukacelHBIH OUTIM JKOHE FBUIBIM MHUHHUCTPJITi, Kaparausl
MEMJIEKETTIK TEXHUKANIBIK YHUBepcuTeTl. - Kaparaunaer: KapMTYVY, 2014. - 94 Ger.

10. AM. Fazanues [u ap.] Merangap oHe KOpbITHAIAP OHIIPYIIH TEOPHUSCHI
MEH TEXHOJIOTUSICHI / TEXHUKAJIBIK MaMaHJIbIKTaphl OOMBIHIIIA OKUTHIH CTYJIEHTTEPTe
YKOHE MaructpaHTTapra apHairaH okyjiblK / Kazakcran PecnyOnumkacer bimim xone
FBUTBIM MUHHUCTPIITI. - Kaparanas: KapMTYV, 2012. - 715 Ger.

5. «IKCIEePUMEHT HITHKEJIEPIH KOCIAPJIAY HKIHE OHALY»

DKCHEepUMEHTTIK €CenTep/l Menly YIIiH 3KCIePUMEHTTI »kocnapiay. MaceneHi
oenruiey, OHTalIaHABIPy mapameTpi MeH (gakTtopiapblH TaHaay. ToJbIK (aKTOPIIBIK
skcniepuMeHT (PFE). benmek daktopnbik sxkcnepumeHT (DFE). Tonblk skoHe Oeniiek
(baKTOPJIBIK AKCIIEPUMEHTTIH KaCUeTl. DKCIEPUMEHT Kyprizy. TaHIanraH MoaeIbIiH
colikecTirin Tekcepy. JKayam OetiHe Tik keTepiiry. Perpeccust koaddunueHTrepin
ecentey. MoJenpaep KoHE OJIAPABbIH CTAaTUCTHKAJIBIK MAHBI3IBUIBIFBIH TEKCEPY.
Kayan 6etiHe Tik KeTepity.



KoagaHbluiraH 91e0HeT:

1.  DKcrnepuMEHT HOTHKENEPIH kKocmapiay )KoHe OH/IeY:  OKY  Kypasbl
6MO071200 "Mamuna xacay" maructpanrrapsiHa apHanrad / T.M. by3zayosa, C.b.
KyzembaeB, K.T. [IllepoB; Kazakcran PecmyOaukacel  O1iM KoHE FBIIBIM
MuHUCTpIIr:, KaparaHiapl MEMIIEKETTIK TEXHUKAJBIK yHUBEpcHUTeTi. - KaparaHmsi:
KapMTYV, 2015. - 85 Ger.

2. MeTtannyprusiablK OHIIPICTIH (U3MKA-XUMUSIIBIK HET13/Iepl: OKy Kypabl
"Metamutyprus", "MarepuantaHy KoHE JKaHa MaTepuaiap TEXHOJOTHSICHI"
MaMaHAbIKTAPhIHBIH OakKajiaBpjiapbl MEH MaruCTPaHTTAphl JKOHE JOKTOPaHTTapbhIHA
apuamran / H.b. Aiir6aeB, T.K. XykebaeBa, M.C. AOapaxmanoB; Kazakcran
PecryOmukaceiHBIH  OUTIM JKOHE FBUIBIM MHUHHUCTPJIT], Kaparanapl TeXHUKaJIBIK
yHuBepcuTeTl. HanoTtexHonorusap xoHe mMeTtauryprusi kadeapacel. - Kaparanipr:
KapTV 0Gacnacsl, 2021. - 84 Ger.

3. DKCIEpUMEHT HOTHXKENIEpIH OHJEY JKOHE JKOCHapiay: OKYy Kypalbl
Maructpanttapra apHairan / K.A. Amkees, JK.O. bykanos, E. Ke6eren; Kazakcran
PecniyOnukacel  OUTIM  KOHE FBUIBIM ~ MUHHUCTpIIri, Kaparanasl MemiIeKeTTIK
TEeXHUKaNbIK yHUBepcuTeTi. - Kaparanas: KapMTYV, 2016. - 77 Ger.

4.  DKCHEpUMEHT HOTIKEJIEPIH OHJIEY JKOHE kKocmapiay:  OKy  Kypaubl
Maructpantrapra apuanra / K. A. Amikees, XK.O. bykanos, A.A. Anuna; Kazakcran
PecniyOnukacel  OUTIM JKOHE FBUIBIM ~ MHUHHUCTPIIT:, Kaparanabpl  MEeMIIEKETTIK
TEeXHUKaIBIK yHUBepcuTeTi. - Kaparanas: KapMTYVY, 2016. - 110 Ger.

5. TaoxipubeHi xocnapiay KoHe TOHKIpUOe HOTHKENIEPIH OHIEY: OKY Kypalibl
MarucTpaHTTapra, nokrtopanrrapra apHanran / JK.A. AmkeeB, C.K. ApuHoBa;
Kazakcran  PecnyOnukacel ~ OU1iM )KOHE FbUIBIM  MUHHCTpIri,  Kaparansl
MEMJIEKETTIK TEXHUKaJbIKyHUBEpCUTETI, "HaHOoTexHoIOorHsIap xoHe MeTamutyprus"
xkadeapacel. - Kaparanasi: KapMTYV, 2016.

6. Marematuueckass oOpaboTKa pe3yJbTaTOB M3MEpPEHUs: yueOHOe IMmocodue
Basunosa I'.B. U3narenbcTBO: M31-B0 TOMCKOrO MOJMMTEXHUYECKOTO YHUBEPCUTETA
rox: 2013.

7. Opranuzanys ¥ MaTeMaTHYEeCKOE TUIAHHUPOBAHUE JKCIEPUMEHTA: yuyeOHOe
nocobue / F0.B. FOnun, M.B. Maiicypamze, ®.B. Bogonasckuii. - ExarepunOypr:
N3n-Bo Ypan. yu-ta, 2018 - 124 c.

8. Meroapl TUTAHMpPOBAaHWE OKCIEpPUMEHTa W 00pabOTKM JaHHBIX: yueol.
nocobue / MakapuueB 10.A., UBannukoB I0.H. — Camapa: Camap. roc. TexH. yH-T,
2016 - 131 c.

9. Jlyme B. A.Marematnueckoe MOAEIUPOBAHUE W IUIAHUPOBAHUE
skcnepumenTa: Yuel. mocooue. CII0.: U3a-Bo [TonmutexH. yH-Ta, 2012 . 154 c.



Mpeican cypaKrap:

Bipinmi 6s10k

1. TycrTi )koHe Kapa MeTautyprus Qroctepi.

2. MeTannyprusijiblK OTBIH JKOHE METaJUTyprHsUTBIK KOCIMOPBIHHBIH Oacka aa
DHEPTHs TypJepi.
KonuenTtparrapra MeTanaapabl alyIbIH TOMEHIEY ceOernTepi.
Temip keHIEpiH KeUICH 1 OHILY.
MeTantyprusiaslK eHIACYiH HEeT13r1 ©HIMIEPiHIH CUITaTTaMacChl.
Kenni naiinananyaplH KEMICHAUTITIH apTThIPY TPUHIIAIITEPI.
Bosronnapel, maH MeH ra3fap/sl KaiTa eHJey.
bankpITy Ke3iHe CUpeK, MAIIBIPAHKBI )KOHE aChLT METAAAP/IbIH OPEKETI.
. MeTanmyprusiiarsl aBTOTEHAIK TPOIECTEP.
10. MeTamtyprusuibIK HUTAKTapAbIH JKIKTEIY1.

©CoOoN Ok

Exinmi 0,10k

1. TexHOMOTHUSIBIK MPOLIECTEP MEH OOBEKTUIEP1 MOCIIBIEY KEe31H/I€ MOJIENb
KYpy aIrOpuTMiH TpaduKaiblK TypAe CypeTTeHi3. Mojenb KyYpyAblH HETI13T1
KE3CHJIepIHE KhICKAIlla CUITaTTama OepiHi3.

2. ACTPA.4 GarnapnamMachIiHbIH OJIOKTApPBIHBIH ©3apa SPEKETTECY CXEMaChIH
CBI3BIHBI3.

3. Kopertmaneiy mapkacein aekoaray: BCt 5; 40XH2MA; bp. KM 3-1; JI
92; K4 35 — 5; bp OSIHHCS; 08X18I'8H2T; V13.

4. AnpiktaHb3: COHFBI KeCy KE3IHET1 KeCy >KbIIAaMIBIFBIHBIH AMITHPUKAIBIK
dbopmynacel OoibiHma guamerpi D=120 mMm-nen guamerpi d=50 mm-re JeiiiH
bonartein navibiaaamacsl 30 JI 6epikririmen . JlaibiHaay-KeipThickl Oap Kyto. TSK10
KATThl KOPBITIIACBIHAH JKacajfaH IUJaCTHHAMEH KaOJbIKTaJIFaH Kecy IIeTiHAeT
ToKapibIK Keckim. Kecy tepenmiri t=3mMm, Oepy s = 0,47 MM / aliH, KECKIIITIH
TYPaKTBUIBIK Ke3eHI T=45MMH. KECKIITIH reOMETPUSIIBIK TapaMeTpiepi: aaabIHFbI
OCTIHIH MIIIHI-PaJIHYChI ®=90", ¢; =20", r=1,5mm.

5. Fe-Fe3C «ky#i gauarpaMMachlH CBI3BIHBI3, JHArpaMMaHbIH  OapJibIK
aliMaKTapbIHAAaFbl KYPBUIBIMABIK KOMIIOHEHTTEPAl KOPCETIHI3, TYpPIACHIIpyIep/ai
CUTIATTaHbBI3 JKOHE OeNTiIl O1p KOHIIEHTpAIMIHbIH KopbiThackl yiuiH 1600-nen 0 oC-
re JICHWIHTI TeMIlepaTypa apasibIFbIHIA CaJKBIHIATy KHCBIFBIH KacaHbI3 (dasa
epekeciH KoyjgaHa oOThIphin). Coll KOphITHAa YIIIH OepuireH TeMIiepaTypaaarbl
CErMEHTTEp €PEKECiH aHbIKTaHbI3: (pa3zanap/iarbl KOMIPTEKTIH MaibI3bl, (azaiapabiH
CaH/IBIK KaThIHACHI.

6. IllextenreHn epirimTiri O6ap >XoHE SBTEKTHKAJBIK TYPJSHIIPyal OacTaH
KEIIPETIH KOMIIOHEHTTEP YIIIH KOC KYH AuarpaMMachiH >kacaHbl3. Juarpammanarsl
OapabIK e3repicTep MeH (azamapipl cumaTTaHb3. KopbITha yIiH Ke3 KeNreH eki
dazaibl 007bICTa, (ha3asiap epekeci SPEKETiH KOHE KECIHIUIEep O0IBICHIH KOPCETIHI3.

7. Fe-Fe3C mmarpammaceiama 1100I'13 GonaTeiHIarel KeMIpPTETi KypambIHA
Colikec KeNeTiH KOpbITHaHbl KepceTiHi3. CyHbIK ChI3BIKKA ICHIH KbI3FaH Ke3Je
KopbITHana OomaTbiH OapiblK  (a3aiblk  KOHE KYPBUIBIMIBIK — ©3repicTepl
cunatTaHb3. Dazanpik epexeHi KoIaaHa OTHIPHIN, KbI3AbIPY KUCHIFBIH )KaCaHbI3.



8. XKyliene 3epTTenreH MPOIECTEPAIH CHUMAThIHA OANIaHBICTHI MOJEIBIACY IIH
OapibIK TYpiepiH cxemara OipikTipyre 0osabl. OHbI CypeTTEeHI3.

9. Ayanarbl Kyprak KYHJEri Tay >KbIHBICTApBIHBIH Maccachl My = 60 1. OHbIH
OeTiH mapaduHIereHHEeH KeWiH cyaarbl Macca My = 37 1. [lapadunal TyTeiHY My =
0,6 T, a OHBIH LIBIHANBI THIFEI3ABIFEL Py = 0,9 r/cm®. CyJbIH THIFBI3ALIFS p, = 1000
kr/M°. Tay sKBIHBICHIHBIH OpPTAlIa THIFBI3IBIFEIH €CEITCHI3.

10. ©p Typai KoHpurypauusaarsl KaObIprajJapAblH KbUTy ©TKI3TIIITITIH
CUTIATTaHBI3.

Yurigmor 010K

1. JlomHa memr >KoHE OpTYpJl MeTalgapAsl OalKbITyFa apHaiFaH Oacka
KYpBUIFBIIAP 1IIIHEH Mell KYPaMbIHBIH XUMHSIIBIK 9CEpiHE KAKChl KapChl TYPATHIH
3aTIEH Tecenyl Kepek. HelnlkTeH KbIIIKbUI KEHAEPAEH 3JIEMEHTTEpAl OaIKbITy YILIH,
MbIcalibl, KpeMHuiire 6ait, CaO Hemece MgO-naH jkacaifaH TOCEHIIITI KOJJAaHyFa
0onmaiibl? KplIKbl1 KEHAEP/1 OHIeyre KaHAal 3aTTap KoJIanibl?

2. Temmneparypanbin Fe3C-3Fe+C peakuusicbiHa 9CEpiH TaJKbUIAHBI3 KOHE
HOTIDKEIIEPIHI31 JEPEKTEPMEH COMKECTEHIIPIHI3 (CYpeT).
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3. Cyperre kepceriuireH ¢aszanblK auarpaMMaHbl KoJjijlaHa oOTwIpbIN, 1%
koMmipTeri 6ap Fe-C KopbITIachl HETe€ KATThl *OHE CHIHFBIII HEMECe MKEMJIl JKOHE
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4. bonat OanKpITy MPOIIECIH MOJENBACY KE31HAE MOJCNb KYpy alrOpUTMIiH
rpauKanIblK TYPAE CYpPETTEHI3.

5. 10, 20, 15, 14, 13, 10, 19 Toxipubenik MoHAEpiHIH Oipi3ALIITi OOJICHIH, Oy
Kargaiaa Bapuanusuibik Katap 10, 10, 13, 14, 15, 19, 20 typine ue 6onaabl.

6. bepinren BapuauMsAnbIK KaTapjap YIIIH OpTalia MIaMaHbl KOHE oOpTalia
ayBITKYbI €CETITEIT IIIBIFaPBIHbI3:

1) anbpIHFaH TOKIPUOETIK HOTUXKEJIEP KAJIBIITHI YJIECTIpUTIMIE OaFbIHAIbL;

2) SKCIEPUMEHT HOTIKEJIEP1 «OITENreH» YIeCTIipiMre OarbIHAIbI.

7. KeiiOip ¢puzukanbik mamanbiH 100 enmeyi »kypri3iial. YJAri oprama Xep
= 20, oprta KBamgpaTThIK aybITKybl S,= 3, CTbhrOJeHT Kputepuiil 1pgs.09=1,96.
AOCOIOTTI KaTeHIH IIaMaChIH €CETITel, MAaTEMATHKAIIBIK KYTY apaIbIFbIH KOPCETIHI3.

DKCIEpUMEHT HOTWIKEJIEpIH OacTamnkbl OHJAEY KE31HAE ChIHU MOHJIEp/Ii
aHBIKTAY TOPTIOIH Ka3bIHbI3.

8. Tik xkerepiny axicimed PFE oHTalinmanapIpy OpoLEeCiH CYpEeTTEHI3.

9. 1000K temneparypana 1 moas MnO OKCHUJIIH TONBIK KaJIbIHA KEATIPY YIIIH
kKakeTTi CO (N,MOJIb) TOTBIKCHI3aHBIPFBIIITHIH €H a3 IMIBIFBIHBIH aHBIKTAHBI3.

10. 1000k Temneparypaga 1 monb Cr203 OKCUIIH TOJBIK KaJIMbIHA KEATIPY
yiriH KaxeT CO TOTBIKCHI3TaHIBIPFBINITHIH €H a3 IIBIFBIHBIH aHBIKTAHbI3 (1,MOJTb).

HTM kad. meHrepymrici Kyanxkos B.I1O.

HTM kadenpacbiHbIH OTHIPHICHIH/IA OEKITIITEH
Ne Xarrama : 2023x.



