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oOpa3oBaHMe, M TNE€pPEYHS JIOKYMEHTOB, IOATBEPKAAIOIINUX COOTBETCTBUE UM,
YTBEPXKACHHBIX MIPUKa30M MMHHCTpa HayKu U BbICLIEro oOpa3oBaHus PecryOnuku
Kazaxcran ot 5 ssuBaps 2024 rona Ne 4.
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1 OBIIME TPEBOBAHUSA

OOpasoBarenbHas IporpaMMa OAr0TOBKU JT0KTopoB (usocoduu (PhD) rpymnm
oOpa3zoBarenpHbIXx nporpamm D117 - «Meramiypruyeckass  MHXKEHEPHS»
npenmnoniaraeT  (QyHAaMEHTaJIbHYI0O O00pa30BaTENbHYIO, METOIOJOTHYECKYI0 U
UCCIIEIOBATENIbCKYI0O ~ TMOATOTOBKY ~ Ha ~ OCHOBE  MOJYyYeHHsS]  TIIyOOKHX
CIEIUAIU3UPOBAHHBIX 3HAHUI Y KOMIIETCHIIMN B BBIOpAaHHOM 00JIaCTH.

[lenpt0  BCTYNHUTEJIBHOTO  3K3aMEHa  SIBISIETCS  BBIABICHUE  YPOBHS
TEOPETUYECKOW MOATOTOBKH KAHAWAATOB, MOCTYMNAIOLINX B JOKTOPAHTYPY, HATUYUS
HAY4YHOTI'O 3ajieia M0 TeMe JAUCCEPTALNU U ONpeeJeHUE 11e1ecO00pa3HOCTH BblIauu
pPEKOMEHAAIMH 1Sl TOCTYIUIEHUS! B JOKTOPAHTYPY Ha KOHKYPCHOM OCHOBE.

[Iporpamma BCTYNHMTENBHOTO 5K3aMEHA BKIIOYAET JUCIUIUIMHBI Y4eOHOTO
IJ1aHa CIIEHHAIBHOCTH « MeTauTyprus.

Ha BcTynuTeNbHOM »3K3aMEHE NOCTYNAIIUA B JIOKTOPAHTYPY JOJDKEH
MoKa3aTh TIIyOMHY 3HAaHUM 1O OCHOBHBIM JUCIHUIUIMHAM MPEAIIECTBYIOMIECH
MOATOTOBKH, HAy4YHO-HUCCIEAOBATENIbCKUI MOTEHIMAI, KOTOPbIE JIOJKHBI OBITH
JOCTAaTOYHBIMU W HEOOXOJMMBIMHU I YCHEIIHOIO OCBOEHMS 00pa3oBaTENbHOM
MpOrpamMMbl JOKTOPAHTCKOM TMOATOTOBKH M 3alllUThl JOKTOPCKOW AMCCEPTALUU IO
TEMATHUKE CIIELIMAIBHOCTH; IPEICTABUTh JUILIOMBI, CEPTU(UKATHI, CHUCOK HAYYHBIX U
HAay4YHO-METOJAMYECKUX pabOoT (HayuyHble MOyOJIMKalUWW, TIUIAaH  IPOBEACHUS
UCCIIEIOBaHMUM, 3cce U JApyrue JOKYMEHTHI), MOATBEPXAAIOIINE CIIOCOOHOCTh K
CaMOCTOSITENIbHOM MCCIIE0BATENBCKON paboTe U MO3BOJISIONINE KOMUCCUH OLIEHUTH
Hay4HbIM NOTCHIMAJI KAHIWJ1aTa B JJOKTOPAHTYPY.

[Iporpamma BCTyIHUTEIBHOIO 3K3aMEHA BKIIFOYACT!

1) HanKcaHKWe HAayYHO-aHAJTUTUYECKOTO 3CCE;

2) BK3aMeH 10 MPOUIIIO.

B »sKk3aMeH 1O CHenHaTbHOCTSAM MOCJIEBY30BCKOTO OOpa30BaHUsS BXOHAST
TUCLHUIUIMHBL  00s13aTEIBHOTO KOMIIOHEHTAa LHUKJIA 0a30BBIX U MPOPUIMPYIOUIUX
JUCHUIUINH NpodecCuoHaNbHOW yueOHON MpOorpaMMbl MarucTpaTyphl.

Conepxanue BOIPOCOB (TECTOB) MJI SK3aMEHAIMOHHBIX OWUJIETOB JIOJKHO
OTpaxkaTh BCE pa3/Iesibl TUIIOBOM U paboyel mporpaMm JIUCLUILTUHBI.

DnekTpoHHasi 6a3a BONPOCoB Jjisi GOPMUPOBAHUS OUJIETOB MO AUCHUILIMHAM
IUISl KOMIUIEKCHOTO 3K3aMeHa COo34a€Tcsl Ha OCHOBE YCTaHOBJIEHHOW (OpMbI Ha
Ka3aXCKOM M PYCCKOM SI3bIKaXx.

bunersl  BCTyNMTENBHBIX  3K3aMEHOB  (OPMHUPYIOTCS  KOMIBIOTEPHOM
MIPOTrPamMMOii, Ha OCHOBE JIEKTPOHHOM 0a3bl, METOJIOM CITy4aitHOUW BHIOOPKH.

2 TPEBOBAHMUSA K YPOBHIO NIOATI'OTOBKHA INOCTYHAIOIIEI'O B
JOKTOPAHTYPY

[IpenimecTByONMI YpOBEHh 00pa30BaHUs MOCTYNAOIINX B JOKTOPAHTYPY:
- Marucrparypa IO TpyIme o0pa3oBaTeIbHBIX MPOrpaMM HampaBICHUs
noaroroBku BO71 «I"opHoe nemo 1 100bI4a MOJIe3HBIX UCKOTIAEMBIX).



VYcnoBus KOHKYPCHOTO OTOOpa OIpPEAENsIOTCs BY30M B COOTBETCTBHM C
TunoBbIMEU MpaBUIaMH PUEMA B TOKTOPAHTYPY BBICHINX yueOHbIX 3aBeaeHuil PK.

3 TEMATHUKA BOINIPOCOB BCTYIUTEJBHOI'O DK3AMEHA

coONO OIS~ WN -

OTpaciu
9.

3.1 Dcce

. IlepcrieKTUBBI pa3BUTHS [IBETHON MeTaJuTypruu B Kazaxcrane

. IlepcrieKTHUBBI pa3BUTUA YepHOU MeTaTypruu B Kazaxcrane

. PoJIb a7 ANTUBHBIX TEXHOJIOTUMA B METAJUTYpPrUr

. Hudpossie TexHOMOTHHN B MeTalTypruu. Uamyctpus 4.0

. PEIUKIMHT OTX010B METALUTYPru4eCKOil IPOMBIIIIIIEHHOCTH

. Pecypco- u sreprocoepexeHne B METaTyprun

. HanotexHonoruu B METaUTypruu: COCTOSTHUE, TPOOJIeMbl, TEPCIIEKTUBbI

. Pa3BuTHE HamydlinX MAOCTYNHBIX TEXHOJIOTHMM B METAJUIypru4eCKON

PecnyOnuku Kazaxctan Ha COBpEMEHHOM JTare
CoBpeMeHHOE COCTOSTHUE MHUHEPATbHO-ChIPhEBOr0 KoMIuiekca Kazaxcrana.

[IpoOnemMbl U IEPCHEKTHUBBHI.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Pazeutue aromuoiu sueprerrku B Kasaxcrane

CoBpeMeHHOE COCTOsSIHHE IBETHOM MeTaurypruu B Kazaxcrane

CoBpeMeHHOE COCTOsSIHHE YepHOU MeTaiuryprum B Kasaxcrane

Ponb anInTHBHBIX TEXHOJIOTUI B METAJLIy prun

KazaxcTan Ha MUpOBOM MUHEPAIBbHO-CHIPHEBOM PBIHKE

TpaBMaTu3M Ha METAJUTYPIrHYECKUX MPEANPUATHSIIX

Ponp 1 MecTO MeTauypru B 3KOHOMUKE CTPaHbI

[IpoOneMbl 1 epCHEeKTUBBI METAJUTY PIHH

DKOJ0ru4ecKre MpooIeMbl METAJUTYPrUYECKOr0 IPOU3BOICTBA
[lepcnekTuBbl BHEAPEHHUS] COBPEMEHHBIX METOJOB YIPABIEHUS HA

METAJUTyprudeckux npeanpusatusax Kazaxcrana

20

. HepCHeKTI/IBBI BHCAPCHHA MAJIOOTXOJHBIX H 6630TXO)1HBIX TEXHOJIOTHH B

TEXHOJOTUYECKHUE MTPOLIECCHI METAJUTYPIrUUECKHUX MPEAITPUATAN

3.2 Bonipocsl no pazaeay 1:

. CTpoeHHe MeTauypruieckux NUIaKoB U IITEHHOB

. TeopeTnueckre OCHOBBI IPOLIECCOB UCHAPEHUS U KOHAEHCALUU
. OuncTKa MEeTaIOB peKTH(UKAIIHEH

. Kimaccuduxkarus rnpoieccoB BhIleIaunBaHUs

. [IlyTn akTUBUpPOBaHUS TBEPIBIX TEIl

. Teopust HOHOOOMEHHBIX MPOIECCOB

. OCHOBHBIE XapaKTEPUCTUKH HOHOOOMEHHBIX CMOJI

. Teopust 3KCTpAKIIMOHHBIX TTPOIIECCOB
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9. OCHOBHBIE THUIIBI HKCTPAreHTOB U KJIaCCU(PUKALMS SKCTPAKIIMOHHBIX
IIPOLIECCOB

10. CopOuust 1 ecopOITrs MOBEPXHOCTHO-AKTUBHBIX BEIICCTB

11. Crpoenue BemecTBa M (HU3MKO-XMMHYCCKHE CBOMCTBA COCIMHCHHHA W
AJIEMEHTOB

12. OcHOBBI 30HHOM TEOPUHU TBEPJIOTO TEIA.

13. JleekTHOCTh CTPYKTYpbl KPUCTAIJIOB M BIMSHHE 3TOro (Qakropa Ha
(UBUKO-XUMHUYECKHE XapaKTEPUCTUKH BEIIeCTBA

14. BoiieneHrne METaIUIOB LIEMEHTALUEH

15. JIukBanioHHbBIE MPOLIECCHI

16. MeToibl paHHUPOBAHUS METAILJIOB

17. TeopeTndueckre OCHOBBI JUCTUIIIILIUOHHBIX ITPOLIECCOB.

18. ®u3nko-xuMuyeckas poJib IIJJAKOB B METAJLTYprun

19. Buasl X10pupoBaHUs OKCUI0B METAIIIIOB

20. Bugpl pacTBOpUTENEH B THAPOMETATUTYPIUH

21. ®akTopsl, BAUAIOLIME HA MTPOLECC BBIIIETAYMBAHNS

22. Buapl 251€KTpOaU3a B THAPOMETAILTYPTUN

23. Meanslie pyJibl, UX 0OOTalieHue

24. CpIpbe s MOJTY4YEHHS IBETHBIX METAIIIOB

25. Buapl, cOCTaB U CBOMCTBA METALUTYPrUYECKOTO TOILINBA

26. Buipl OTHEYNIOPOB U MX TEXHUYECKUE XAPAKTEPUCTUKH

27. Metoibl o0oTaleHus py/i

28. llpo6iienue u n3menpbueHue. OCHOBHOE 000pYI0BaHHUE.

29. OCHOBHBIE NPOLIECCHI TOATOTOBKU CHIPbSI.

30. IIporecchl 00xKuUTa IBETHOW METAJLTYPIUH

31. CymecTByroIiue crnocoObl PyIHBIX MIaBOK B METAJUTYPTHH.

32. CriocoObl BO3rOHKU METALTypPrUYECKOTO ChIPhS

33. Teopust OKUCIAUTENBHOIO U CYJIb(PaTU3UPYIOUIETO 00KUTa

34. CymHOoCTh ¥ KOHCTPYKTHUBHASI OCOOCHHOCTH MeUei KUTISIIETO CIOS

35. lenpb arnomMepupyromero 00xkura, KOHCTPYKIIUU arJIOMaIlinH

36. Llenp naBKU NOJMMETAIUIMYECKOTO ChIpbs. [IpoayKThl, mogydaemsle npu
IJIaBKE MOJIUMETAIUTMYECKOTO ChIPhS

37. Buasl anekrporeyen

38. TeopeTnueckre OCHOBBI MPOIECCA BEJIbLIEBAHUS

39. UcxonHple Marepuansl JUisl METALUTYPTrU4eCKOT0 TPOU3BOICTBA

40. VcxoaHbple MaTepuanbl 11 TOMEHHOTO MPOU3BOCTBA

41. CymHOCTh POIECCOB KPUCTATUIM3AIMN METAJIJIOB U CIIAaBOB

42. OcoOEHHOCTH CTPOCHHUSI CIIUTKOB

43. Bunapl TepMudeckoit 00pab0TKH METaJIOB U CIIJIaBOB

44. Tunsl ¥ MapaMeTpbl KPUCTAINYECKUX PELIETOK

45. MexaHu3M U KMHETHKa MPoliecca IEMEHTAIMK B THIPOMETAIUTY PIHH.

46. Haznauenue ¢eppocCIiuiaBoB U CIIOCOOBI UX MPOU3BOJICTBA.

47. ABTOT€HHBIE CTIOCOOBI TTaBKU

48. ObIOMUHTOBaHUE U TUPOCENEKIIMS

49. IlinazmMeHHas niaBKa



50. Cnekanue, KaJIbLIMHALMS, MEXaHOAKTUBALUS

51. ®yHKIMHU, CTPOEHUE U CBOMCTBA METAJTYPrUYE€CKUX IIJAKOB U IITEIHOB

52. B3aumojieiicTBre MeTaiuia ¢ razamu. lloHaTust ncnapeHust 1 KOHACHCAuu

53. Jluctuimnsiuus U peKTUUKanus

54. BeimenaunBanue. Knaccudukanus nporeccos

55. BellenaynBaHue AUCIEPCHBIX TBEPBIX BELIECTB

56. MonooOMeHHBbI npouecc. OCHOBHBIE XapaKTEPUCTUKH, PAaBHOBECHE H
KWHETUKA

57. CocTaB U CUHTE3 HOHOOOMEHHBIX CMOJI

58. OCHOBBI 3KCTIIPAKIIMOHHBIX MTPOLIECCOB

59. Krnaccudukanus 5>KCTpakIMOHHBIX MpoieccoB. [loHsATHE sKcTpareHTa.
CunepretHbiii 3pdext

60. MuTeHcupukanys npoueccoB BhILEIaYNBAHUS

61. OcHoOBBbl Teopuu TropeHus. MexaHH3Mbl TOMOTE€HHBIX M TI€TE€POrE€HHBIX
peaKumit

62. TonnuBo, UCNOJIB3yEMOE B METALTYPTrUr. OCHOBHBIE XapAKTEPUCTUKHU

63. Kpucraiuinueckoe CTpOCHUE METAILIOB

64. HayriepoxxuBaHne METAILIOB

65. CTpoeHne 1 CBOMCTBA METAIUINYECKUX PACILIABOB

3.3 Bonpocsl 1o pazaedy 2:

. YCTpOMCTBO M MPUHIIUIT Pa0OThI IOMEHHOM TMeYn
[IpsiMOe BOCCTaHOBIIEHHUE XKENE3a U3 Py
OO011ast TEXHOJIOTHS IOMEHHOTO TTPOU3BOICTBA YyT'YHA
BrlnnaBka ctaiy B yCTaHOBKaXx JJis eperiaBa
[TpousBoacTBO Ppeppocriinius
[IpousBoacTBo eppomaprasiia.
[IpousBoacTBO hpeppoxpoma.
[IpousBoscTBO peppoTUTaHa
. IIpousBoacTBo dheppoBaHaaus
10 BrlimiaBka ctaiy B KUCIOPOJHBIX KOHBEPTOPaX
11.BpImIaBKa CTamy B AIEKTPUUECKUX JYTOBBIX MevYax
12.BpImaBKa cTaiy B MHAYKIIMOHHBIX JIEKTPUUECKHX TMeYax
13.MapTeHOBCKOE MPOU3BOJICTBO CTAIH
14. TIporecchl mpsiMOTO ToMydeHHs >kene3za. OOIias TEeXHOJIOTHS Mpolecca
Munpexc
15. Tlpomecchl mpsiMoro mojiydeHus skenesa. OOmiasi TEXHOJOTHsS Mpolecca
FINMET
16. Ilpomecchl npsiMoro moiiydeHus skenesza. OOmias TEXHOJOTHS Mpolecca
ITmk3
17. Tlpomecchl mpsiMOTro moJiydeHHs skene3a. OOmias TEXHOJOTWs Mpouecca
COREX

18. Ilporeccrl mpsiMoro mosydeHus >kenesza. OOIas TEXHOJOTHS Mpolecca

ocoNOaAROLDE



Hismelt

19. IIpoueccesl mpsiMoro moiyueHust sxkene3a. OOmias TEXHOJOTHUS Mpoliecca
Poment

20. Teopus U TexHONOTHsI OOXWTa CyJIb(PUAHBIX METHBIX KOHIICHTPATOB B
KUIIAIIEM CIIOe

21. [InaBka cynb(MUIHBIX MEIHBIX PyA U KOHIICHTPATOB B OTpaXaTeIbHBIX
neyax v AJeKTporeyax

22. CiocoObl yTHJIM3AIIUA XBOCTOB O0OTAIICHUS U BCKPBIIIHBIX TTOPOJT

23. Tumbl MAXTHBIX IJIABOK Ha IITEHH CYJNb(MUIHBIX MEIHBIX KOHIEHTPATOB.
[TonynupuTHas miaBka.

24. MenHo-cepHas TU1aBKa CyJIb(PUAHBIX MEIHBIX KOHIICHTPATOB Ha IITEHH.

25. KouBepTUpOBAaHKME MEIHBIX IITEHHOB.

26. OTHEBOE U AJICKTPOJUTHICCKOE paPHIPOBAHNE YEPHOBOU METH.

27. ABTOreHHBIE TPOIECCHl IJIABKU CyJIb(OUIHBIX MEIHBIX KOHIIEHTPATOB.
IIpouecc «AnzacMmenty.

28. I'mppomertamtyprust Mmeau. KydHoe BhillieiagnBaHue.

29. I[InaBKka OKMCICHHBIX HUKENEBBIX Py HA IITEHH B IIAXTHBIX MEYax.

30. OxucIuTeNbHBIN 00KHUT HUKEIEBOTO (paliHIITEHHA.

31. BoccraHoBUTENNbHAS TUIABKA OKCHJIa HUKENS B 3JICKTPUUECKUX TeUax.

32. TlnaBka OKHUCJIEHHBIX HHUKEJIEBBIX pyJ Ha ¢deppoHukenb. PadunupoBanue
beppoHUKes.

33. IlepKoasSMOHHOE [TMaHUPOBAHKE 30JI0TOCOIEPKALIUX Py U KOHLIEHTPATOB.

34. AruTaliMOHHOE LIMaHUPOBAHUE 30JI0TOCOAEPKAILUX PYJI U KOHIIEHTPATOB.

35. Arnomepupyroiuii 005KUT CBUHIIOBBIX KOHIIEHTPATOB

36. BoccranoBuTenpHas IIaBKa CBUHIIOBOTO arjioMepara

37. TexHONOTHS SEKTPOTUTHUECKOTO paQUHUPOBAHHS YEPHOBOTO CBUHIIA.

38. OxuCIUTEIHHBIN 00KHUT ITMHKOBBIX KOHIICHTPATOB

39. IlepepaboTka NMIJIAKOB CBUHITOBOM TJIABKH.

40. ITepepaboTKka MTEHHOB CBUHIIOBOM IJIABKH.

41. IlepepaOoTKa MblUIeH CBUHIIOBOI'O MPOU3BOCTBA.

42. OuncTka cyib(paTHBIX IIMHKOBBIX PACTBOPOB OT MPUMECEH.

43. TlepepaboTKa MMHKOBBIX KEKOB MUPOMETAILTYPTHYECKUMHU CIIOCOOAMH.

44. TlepepaOoTKa IMHKOBBIX KEKOB THPOMETAILTYPITHUECKIUMH CIIOCO0aMHU.

45. BrimenaunBanue O0OKCUTOB 110 crioco0y batiepa

46. Criekanue BHICOKOKPEMHUCTHIX OOKCUTOB

47. BnusHue pa3NuYHBIX YCIOBUN AJIEKTPOIN3a aJIOMUHUS Ha BBIXOJI IO TOKY

48. TIpon3BOACTBO TETpaxJopuaa TUTAHA

49. MeTaJutIoTepMUYECKOE BOCCTAHOBJICHHE TUTAHA

50. PadunnpoBanue TuTaHa

51. JlomenHas neub. KOHCTpYKIUS U IPUHLIMIT paOOThI

52. TexHOJOTUH MPSMOTO BOCCTAHOBJICHUS XKelne3a. [lepcrekThBbl pa3BuTHs

53. HomenHsbii npouecc. [IpoaykTsl JOMEHHOM NIIIaBKU

54. TexHONOruM NOJYYEHHS CTAIIN BBICOKOTO Ka4eCTBa

55. Buasl GeppoctuiaBHbIX TpoiieccoB. DeppoCrTUIimii

56. ®eppomapraneinl. XapakTepuCTUKa U TPOU3BOJICTBO



57. @eppoxpoM. XapaKTEPUCTUKA U ITPOU3BOJICTBO

58. @epportutad. XapakTepUCTUKA U TPOU3BOJICTBO

59. ®eppoBanaauii. XapakKTEpUCTUKA U TPOU3BOACTBO

60. CoBpeMeHHBII KOHBEPTEPHBIH Mpo1iece

61. IIpon3BOACTBO CTaNM B JIEKTPUYECKUX AYTOBBIX IEYax

62. IIpon3BOACTBO CTaNM B MHAYKIIMOHHBIX 3JIEKTPUYECKUX MeUax
63. TexHOoJIOruY IJIaBKU CTajJy B MAPTEHOBCKUX IE€Yax

64. [lonyudenue ryouaToro xenesa. [Ipornecc Munpekc

65. [lonyuenue ryouaroro xenesa. [Iporiecc FINMET

3.4 Bonpocsl o pasaedny 3:

1. ITosryueHne U yTUIM3aLUs IbUIEH U Ta30B B IBETHOW METaJULypruu

2. I3BnedyeHne qparoleHHBIX METAIJIOB U3 MOJUMETANINYECKUX PY/I.

3. Texnonoruu nepepaboTKH MBIIIBIKCOACPKAIIETO ChIPhS

4. [lupoMeTaITypru4eckue Npouecchl MPOU3BOACTBA METAIUIOB, MEPCIEKTUBBI
WX pa3BUTUSA

5. 3HaueHue U pojIb TUAPOMETALIYPIUH B U3BJICUEHUH METANIOB

6. buomeramnyprus, MyTu €€ pa3BUTUSA

7. TexHOJIOTUN U3BIICYEHUSI 30J10TA U3 YIOPHBIX Pyl U KOHIIEHTPATOB

8. Ilpumepbl MOMYTHOrO M3BJIEYEHMSI PACCESIHHBIX METAJUIOB B IIPOLIECCE
nepepabOTKU BETHBIX METAJIJIOB U OTXOJIOB IPYTUX IPOU3BOJICTB.

9. Ilonsatue 06 orxonax. Mcrounuku oOpa3oBaHMsI OTXOJOB B METaJLUTyprUH.
Kinaccudukanusi TeXHOT€HHBIX OTXOOB.

10. Otxoapl MEIEIUTAaBHIBHOTO TPOM3BOJACTBA, MPUYUHBI OOPa30BAHMS.
OcHOBHBIE HANPAaBJICHUS YTUIM3ALUU OTXOA0B MEIECTNIABUIILHOTO TPOU3BO/ICTBA.

11. IIpon3BOACTBO U3AEIUIM U3 METalIa, NEPCIEKTUBBI Pa3BUTHUS

12. O6pa3oBanre OTXOIOB M MPOMIIPOTYKTOB B METAJUTypPTHUU CBUHIIA.

13. KoMm1eKCHOCTh UCTIONF30BaHUS CBUHIIOBBIX KOHIIEHTPATOB.

14. MupoBoe MpOU3BOJACTBO CTAJM, COBPEMEHHOE COCTOSIHUE U MEPCIIEKTUBBI
pa3BUTHSA

15. MupoBoe MpOU3BOJICTBO AITIOMHUHMS, COBPEMEHHOE COCTOSHUE U
MIEPCIEKTHBBI PA3BUTHS

16. MupoBoe mpou3BOACTBO (EepPpPOCIIABOB, COBPEMEHHOE COCTOSIHHUE U
MIEPCIEKTHBBI PA3BUTHS

17. MupoBoe pOU3BOACTBO MEIU, COBPEMEHHOE COCTOSIHUE U MEPCHEKTHBbI
pa3BUTHS

18. Ilpumepsl NpUMEHEHHS] COPOIIMOHHBIX MPOLECCOB B METAJUIYPTUH PEIKUX
METaJIOB.

19. IIpuMepsl UCTIOIB30BAHUS IKCTPAKIIMU B METAIUTYPIrUU PEIKUX METAIIIOB.

20. Crpykrypa nareHta. IlaTeHTHBIM moMCK. YCIOBHUS MAaTEHTOCIOCOOHOCTH
n300peTeHHS

21. YTunuzanus OTX0J0B YPaHOBOTO MPOU3BO/ICTBA

22. TlepepaboTka NUIaKOB (PeppPOCIUIABHOTO MPOU3BOICTBA



23.
24,
25.
26.
217,
28.
29.

Hcnonp3oBaHne TUTaHA B aBUACTPOCHUH U MEJIULIMHE
ToHKast O4MCTKA TEXHOJIOTMYECKUX a30B CBUHIIOBOTO IPOU3BOACTBA
IlepcrieKTHBHBIE TEXHOJIOTHHA OYMCTKH IPOU3BOJICTBEHHBIX CTOYHBIX BOJI
IlepepaboTKa IEKTPOHHOTO JIOMA.
Hcenonp3oBanne 3D-TeXHONOTMN B METAIUTYPIUH
PenukinuHr 10Ma 1 0OTXOA0B IIBETHBIX METAIIJIOB

OTXO0apl 4YEpHOW M LBETHOM METALUIypPrMM W IOATOTOBKAa OTXOJOB K

nepepadboTKe

30.
31.
32.
33.

Pecypcocbepeskenne u mpoOaeMbl OXpaHbl IPUPOJIbI B METAILTYPruu
Yrunuzanusa u 00€3BpeKMBaHNE METAUTYPTUYECKHUX T'a30B.

OuncTKa U yTUIIM3AIKs TPOMBIIUIEHHBIX CTOKOB.

KomMruiekcHoe UCTI0b30BaHNE CHIPBS B METAJLUTYPTUU BTOPUYHBIX I[BETHBIX

MCTAJIIIOB. PaHI/IOHaJ'IBHOC HCIIOJIB30BaHHUEC AJIIOMHUHHCBBIX OTXOJ0B.

34,

KommiekcHoe ucnojib30BaHue ChIPbA B MCTAJLITYPIUH BTOPUYHBIX [IBETHBIX

MetasuioB. KoMiiekcHas nepepaboTka MEIHOIO JIOMa.

35.

KommiekcHoe ucnojib30BaHue ChIPbA B MCTAJLITYPIU BTOPUYHBIX [IBETHBIX

MetasuioB. [lepepaboTka akKyMyJIATOPHOTO JIOMA.

36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
46.

ra3soB»

47.

0TXO040B

48.
49.
50.
51,
52.

pyxa

53.
54.
55.
56.
57.

[lepcniekTUBBI MPUMEHEHUSI HAHOTEXHOJIOTUH B METaJLTyprun
TBepable crutasel. [lonyuyeHue U npuMeHEHHE.

WM HHOBaIIMOHHBIE TEXHOJIOTHH B IPOU3BOJICTBE HUOOUSI.

VM HHOBallMOHHBIE TEXHOJIOTMH B IIPOU3BOJICTBE TAHTAJIA.

WM HHOBaIMOHHBIE TEXHOJIOTMH B IPOU3BOJICTBE OCPUILITHSI.

M HHOBaLIMOHHBIE TEXHOJIOTMH B IIPOU3BOJICTBE ypaHa.
IIpon3BOACTBO U3AEINIA U3 OPOILIKOB

[IpoOaeMbl KOMIUIEKCHOTO UCHOJIB30BAHUS ChIPbS
Hcnonb3oBaHne BTOPUYHBIX SHEPTOPECYPCOB

Oxpana BogHOro 0acceiiHa Ha METaJUTypPrUueCKUX MPEANPUITHSIX
UYepHasg MeTautyprus U OpoOsieMbl CHUKEHHUS BBIOPOCOB «IapHHKOBBIX

Hcnonb3oBaHne METAJUTYPrUUYE€CKUX arperaToB JJis nepepadoTKu ObITOBBIX

OTx0/bI TUTAHO-MArHUEBOTO MTPOU3BOJICTBA

Dkonoruyeckue nmpobdeMbl CBUHIIOBBIX TpeanpuaTuii Kazaxcrana
Ncrounnku oOpazoBaHusi OTXOI0B B METAJLUTyPTUn

['a3o0uncTKa 1 IPOU3BOACTBO ra30B B [IBETHOM METAILTYPIUU

TexXHOIOruM U3BJIEYEHHUS IPArOLUECHHBIX METAJUIOB U3 MOJUMETATUINYECKUX

OcHOBHBIE 3Tarlbl NEPEPA0OTKH MBIIIBIKCOAECPKAIIETO ChIPhS
[Tupometanmyprusi. OCHOBBI IPOU3BOACTBA U TIEPCTIEKTUBbI Pa3BUTHUS
Kunernka u MexaHu3M BbIIIEIAYMBAHNS METAJJIOB B THPOMETAITY PIHH
OCHOBBI MUKPOOHOJIOTHYECKUX ITPOLIECCOB U3BJIEUEHUS 30J10Ta

®daxTopbl, OMNpEeIsIoIUe BbHIOOP CMOco0a IUAHUPOBAHMS YIOPHBIX

30JI0TO- U CEPEOPOCOICPIKAIIHX Py

58.

TexHonoruu IMMOITYTHOI'O HM3BJICHCHUA PACCCAHHBIX MCTAJIJIOB B IIPOHCCCE

Hepepa6OTKI/I IBCTHBIX MCTAJIJIOB U OTXOJ0B APYI'UX IIPOHU3BOJICTB



59. OTxonmpl Ha MeTAUTyprudyeckux KomOuHaTax. McTouHukn oOpa3zoBaHuUs
OTXOJIOB B METAJUTYPruu. TeXHOTE€HHBIE OTXOIbI

60. Otxonpl, oOpasyrouiecs: B MEACIIaBUIBHOM MPOU3BOACTBE. [IpudnHbI
o0Opa30BaHMs U MyTH yTHIN3ALUN

61. IlepciekTUBBI pa3BUTHUS TPOU3BOACTBA U3JEIHI U3 METAILIA

62. Metaiurypruu cBuHua. O0pa3oBaHUE OTXO/I0B U IPOMIIPOTYKTOB

63. KoMIieKkcHBbIH MOAX0/T UCTIONB30BAaHUSI CBUHIIOBBIX KOHLIEHTPATOB

64. MupoBoe npou3BOACTBO U MOTpedaeHue cranu. [lepcnekTuBbl pa3BUTHUS
CTaJICIUIABWIIBHOTO IIPOM3BOACTBA

65. PoiHOK amomuHMs. MuUpOBOE MPOU3BOACTBO, COCTOSIHUE U NEPCIEKTUBbI
pa3BUTHSA
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5 KPUTEPUU OLHEHUBAHUA 3CCE U DK3AMEHALIMOHHBIX
BOITPOCOB

1. 'nyOuHa pacKpbITHS TeMbl

- mnpoOiemMa pacKkpblTa Ha TEOPETUYHOM YPOBHE, C KOPPEKTHBIM
HCIIOJIb30BAaHUEM HAyYHbIX TEPMUHOB U IOHSITHUMH;

- IpEACTaBJI€Ha COOCTBEHHAs TOYKa 3peHus (MO3ULMsS, OTHOIICHHE) NpH
PACKpPBITUU IPOOJIEMBI;

- HCTOJIb30BaHa HH(POPMaALUA U3 Pa3IMYHBIX HUCTOYHHUKOB.

2. AprymeHTanus, 10Ka3aTtejibHas 0a3a

- HaJMyue apryMeHTOB M3 HAy4YHOW JIMTEpaTypbl U  HUCTOYHHKOB,
COOTBETCTBYIOIIMX TEME 3CCE;

- BBIIBJICHHE IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H;

- HaJln4yKe (pakToB U JOKA3aTENbCTB U3 HCTOPUUECKOTO, COLIUAIBHOTO U IMNYHOTO
OIBITA.

3. KoMno3numoHHast HeJIbHOCTDH M JIOTHKA M3JI05KeHUSA

- HAJINYUE KOMIIO3ULIMOHHON ILIENBHOCTH, CTPYKTYPHBIE KOMIIOHEHTBHI 3CCE
JIOTUYECKH CBSI3aHBI;

- HaJlu4he BHYTPEHHEW JIOTMKW, YMEHHE WJTH OT YacTHOro K o0miemy, oT
0O0ILEro K 4acCTHOMY;

- HAJIMYME BBIBOJIOB U 000OIIEHHMIA.

4. PeuyeBast KyJabTypa

- JIGMOHCTpAIMs BBICOKOT'O YPOBHS aKaJIeMUYECKOro MUChMa (JIEKCHKA, 3HAaHUE
Hay4YHOW TEPMHUHOJIOTUU, TPAMMATHKA, CTUJIUCTHKA)

3K3aMeHaHI/IOHHBIe BOIIPOCHI

1 BJIOK



- JIEMOHCTPHUPYET 3HAHUE OCHOBHBIX IIPOIECCOB H3y4Yae€MOW MPEeAMETHOU
o0ractu, TIyOMHA U MOJHOTA PACKPBITUSI BOIPOCOB;

- JIOTUYHO U TIOCJIEJOBATEIbHO BBIpaXKaeT COOCTBEHHOE MHEHHE MO
oOcyxmaemMoi mpodeme;

- BJIAJICET NOHATUMHO-KATErOPUAIBHBIM annapaToM, HAy4HOU TEPMUHOJIOTUEN.

2 BJIOK

- TMPUMEHSIET METOJbl, TEXHUKH, TEXHOJOTMH Jisi pEHIeHUs mpodsem
npeIMeTHON 00J1acTH;

- apryMEHTUPYET, CPAaBHUBAET, KJIACCU(DUIIUPYET SBJICHUS, COOBITHS, IPOLIECCHI,
JIeJIaeT BHIBOJIBI U 000OIICHHS HAa OCHOBE TPAKTUYECKUX HABBIKOB;

- aHANM3HUPYET UHGOPMALIUIO U3 PA3TUYHBIX UCTOYHUKOB.

3 BJIOK

- KPpUTHYCCKHU aHAJIM3UPYET M OLOCHUBACT TCOPCTHYCCKHC MW ITPAKTHYCCKHC
pa3pa6OTKI/I, HAay4YHBIC KOHICIIIWN U COBPCMCHHBIC TCHACHIINUN PA3BUTHA HAYKHU,

- BBIABJEICT IIPUYHUHHO-CIICACTBCHHBIC CBA3U IIPHU aHAJINM3C ITPOICCCOB SIBJICHUM.



