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1 OBIIME TPEBOBAHUSA

Oo0pa3zoBareibHas porpaMmma MmoAroToBKH TOKTOpoB ¢unocopuu (PhD) rpymm
oOpazoBarenpHbiIXx mporpamm  DI17 - «Metasmyprudeckas  UHXEHEPUSD)
npeanojaraer  (pyHIaMEHTalIbHYIO 00pa30BaTENbHYIO, METOJOJIOTUYECKYIO U
UCCIIEIOBATEIbCKYI0 ~ IOJATOTOBKY  Ha  OCHOBE  IIOJy4YeHUS  TIIyOOKHX
CHELMATIM3UPOBAHHBIX 3HAHUN U KOMIIETEHLIUN B BEIOpaHHON 001aCTH.

[lenpto  BCTYNMTENBHOTO  HJK3aMEHa  SIBISIETCS  BBISIBICHHUE  YPOBHS
TEOPETUYECKON MOATOTOBKHM KaHAMJATOB, IMOCTYMAOLIUX B JOKTOPAHTYpY, HAIUUUs
HAY4YHOTO 3ajieja 10 TeMEe AMCCEPTALMM U OINPEAEICHUE LIEIECO00Pa3HOCTH BblAAUN
PEKOMEH/IAllMU JIsl IOCTYIUICHUS B JOKTOPAHTYPY Ha KOHKYPCHON OCHOBE.

[IporpaMMa BCTYNUTENIBHOIO 3K3aME€Ha BKJIIOYACT AMCLUILIMHBI Y4eOHOTO
IUIaHA CHOEUAIBHOCTH «MeTauryprus».

Ha BcrynutenbHOM 5SK3aMeHE TOCTYNAOIIUKA B JOKTOPAHTYPY JOJIKEH
NoKa3aTh TIJIyOMHY 3HAaHUH 10 OCHOBHBIM JIMCHUUIUIMHAM IHPEIIIECTBYIOLICH
MOJTOTOBKH, HAyYHO-HCCIEAOBATEIbCKUI TOTEHIMAN, KOTOpPbIE JOJDKHBI OBITH
JOCTAaTOYHBIMM W HEOOXOJMMBIMU JUISl YCHEIIHOTO OCBOEHHUs 00pa3oBaTENbHOMN
MpPOrpaMMbl JOKTOPAHTCKOW TMOATOTOBKH W 3aIllUTHI JOKTOPCKOW THUCCEPTAILlMU IO
TEMaTUKE CIECIHATbHOCTH; TIPEICTABUTh TUTIIIOMBI, CEpTU(HUKATHI, CIIUCOK HAYYHBIX U
HAay4YHO-METOJMYECKUX paboT (HayuyHble NyONUKalLMHM, IUIaH  [POBEACHUS
HCCJIEI0BaHMM, 3CCe€ W JPYrue JOKYMEHTHI), MOATBEPKIAIOIINE CIIOCOOHOCTh K
CaMOCTOSITENIbHOM UCCIIEI0BATENBCKON paboTe M MO3BOJIAIOIIME KOMUCCUU OIIEHUTH
HayYHBI MOTEHLIMAJ KaHAWJaTa B IOKTOPAHTYPY.

[IporpamMma BCTYIUTEIBLHOTO 3K3aMEHa BKIIFOYAET:

1) HanMcaHKe HAYYHO-aHATMTUYIECKOTO JCCE;

2) 9K3aMeH 110 MPOQHIIIO.

B »sKk3amMeH 1o cHenuanbHOCTSM IOCJIEBY30BCKOIO 00pa3oBaHUS BXOMST
JTUCIUIUIMHBL  0053aTEIPHOTO KOMIIOHEHTa ITMKJIAa 0a30BBIX U MPOOUIHPYIOIIUX
TUCIMILTAH PO ECCHOHATBHON YU4eOHOM MpOTrpaMMbl MaruCTPaTyPHhI.

Conepxanue BOMPOCOB (TECTOB) JJIsI SK3aMEHAIIMOHHBIX OWJIETOB JIOJKHO
OTpaxkaTh BCE pa3/esibl TUIIOBOM U paboyel mporpaMm IUCLUILIUHBI.

DnekTpoHHasi 06a3a BONMPOCOB Jjisi (POPMUPOBAHUS OUJIETOB MO AUCIUILIMHAM
JUISl KOMIUIEKCHOTO »K3aMeHa CO3JaéTCsi Ha OCHOBE YCTaHOBJIEHHOW (opMbl Ha
Ka3aXCKOM M PYCCKOM SI3bIKaX.

bunetsl  BCTyNMHTENBHBIX  DK3aMEHOB  (POPMHUPYIOTCS  KOMITBIOTEPHOU
MPOrpamMMoOii, Ha OCHOBE JIEKTPOHHOU 0a3bl, METOJIOM CITy4ailHOUW BHIOOPKHU.

2 TPEBOBAHMUS K YPOBHIO ITOATI'OTOBKU INIOCTYNMAIOHIEI'O B
JOKTOPAHTYPY

[IpenmecTByromuil ypoBeHb 00pa30BaHUs MOCTYIAIOIIUX B IOKTOPAHTYPY:

- Maructparypa Mo Trpynmne o0Opa3oBaTelbHBIX MPOTPpaMM HaIpaBICHUS
moaroroBku BO071 «l'opHoe gmenmo u goObI4a IMOJE3HBIX MCKOIaeMbix», B171
«Metamryprus»



VYcnoBus KOHKYpCHOro 0TOOpa ONpPEENSIFOTCS By30M B COOTBETCTBUH C
TunoBeIMH MTpaBUIIAMU MPUEMA B JOKTOPAHTYPY BBICIIMX y4eOHbIX 3aBeaeHui PK.

3 TEMATHUKA BOITPOCOB BCTYIIUTEJIBHOI'O DK3AMEHA

1.
2.
3.
4.
S.
6.
7

8.
OTpaciu
9.

3.1 Dcce

[lepcriekTrBBI pa3BUTHS IBETHOU MeTaJLTyprun B Kazaxcrane

[lepcriekTrBBI pa3BUTHS YepHOU MeTaiTyprun B Kazaxcrane

Ponb anIuTHBHBIX TEXHOJIOTUN B METAJUTYPIrUU

[Mudpossie TexHonoruu B Mmetasutypruu. Uagyctpus 4.0

PenukimHr 0TX0A0B METAIITYPrUYECKON MPOMBIIUIEHHOCTH

Pecypco- u sHeprocoepexeHre B METaITypruu

HaHOTEXHOJI0THUY B METAILUTYPrUU: COCTOSIHUE, TPOOJIEMBI, IEPCHEKTUBBI
Pa3BuTne Hammydmumx JOCTYNHBIX TEXHOJOTHA B METAJUIyPTHYECKOU
PecnyOnuku Kazaxctan Ha COBpEeMEHHOM JTare

CoBpeMEHHOE COCTOSIHUE MUHEPAIIBHO-CBHIPHEBOr0 KoMILIeKkca KazaxcraHa.

[IpoOnemMbl U EPCHEKTUBBHI.

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

PazButne aromuou 3uepreruxu B Kazaxcrane

CoBpeMeHHOE COCTOSIHUE LIBETHOM MeTAILTypruu B Kazaxcrane

CoBpeMeHHOE COCTOSIHUE YEPHOU MeTaITypruu B Kazaxcrane

Ponp anIuTUBHBIX TEXHOJIOTUN B METAJUTYPIUU

Kazaxcran Ha MUPOBOM MUHEPAIBHO-CBIPHEBOM PBIHKE

TpaBmMaTu3M Ha METAJUTYPrUYECKUX NPEAIPUATUAX

Ponp 1 MecTO MeTasuIypruy B 9dKOHOMHUKE CTPaHbI

[IpoGieMbl U EpCIEKTUBBI METAJUTYPIUU

DKOJIOrHYeCKUe MPOOJIEMBI METAJUTYPrU4E€CKOIO IPOU3BOICTBA
IlepcniekTviBBI BHEOPEHUS COBPEMEHHBIX METOJOB YIPABICHHS Ha

MCTAJIYPIrU4CCKHUX IMPCAIIPUATUAX Kazaxcrana

20

. HepCHeKTI/IBBI BHCAPCHUA MaJIOOTXOOAHBIX U 6630TXOI[HBIX TEXHOJIOTUI B

TEXHOJIOTMYECKHUE MPOLIECCHI METALTYPTUYECKUX TPEMITPUATUI

O~NOoO O hWDN -

3.2 Bonpocsl o pazaeny 1:

. CTpoeHHE METAITYPTHUCCKHUX IIJIAKOB U MITCHHOB

. TeopeTnueckue OCHOBHI MPOIIECCOB UCTIAPCHUSI U KOHICHCAITUU
. OuncTka METaIIIOB peKTU(UKAITHEH

. Kimaccudukanus mporieccoB BeIIeIaunBaHUs

. [lyTn akTUBUPOBAHUS TBEPABIX TET

. Teopust HOHOOOMEHHBIX TPOIIECCOB

. OCHOBHBIE XapaKTEPUCTUKN HOHOOOMEHHBIX CMOJI

. Teopust SKCTPAKITMOHHBIX TTPOIECCOB



9.

OCHOBHBIEC THIIBI OKCTpAarcHTOB H KJIaCCI/I(i)I/IKaHI/IH OKCTPAKIIUOHHBIX

TPOIIECCOB

10
11

. CopOuus 1 necopO1usi MOBEPXHOCTHO-aKTUBHBIX BEIIECTB
. Ctpoenue BemectBa U (HU3UKO-XUMUYECKHE CBOMCTBA COCIMHEHUN U

OJICMCHTOB

12
13

. OCHOBBI 30HHOM T€OPHUH TBEPAOTO Tea.
. JedeKkTHOCTh CTPYKTYphl KPUCTAJUIOB M BIMAHHE ATOro (hakTopa Ha

(bU3UKO-XMMHUYECKHE XapaKTEPUCTUKH BEILIECTBA

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35
36

Briienenne MeTamioB ieMeHTaIen

JInKBaIMOHHBIE TPOLIECCHI

Mertoap! padhuHIPOBaHNS METAJIOB

TeopeTrueckne OCHOBBI AUCTUIUIALIMOHHBIX MPOLIECCOB.
OU3NKO-XUMUYECKas POJIb INIAKOB B METAJUTYPTHH

Bune xiopupoBaHust OKCHI0B METAJIIIOB

Buasl pacTBOpUTENEN B THAPOMETAILUTYPTUN

@DaxTOpPHI, BIUAIONINE HA POIIECC BBIIEIAYMBAHUS

Bunel anektponuza B ruipoMeTauTypriuu

Mennble pyJibl, UX oOoraiieHue

ChIpbe 17151 TOTYYIEeHUS IIBETHBIX METAJIOB

Bunel, coctaB u cBOMCTBA METALITyprUu€CcKOro TOIIMBa
Buibl oTHEYTIOPOB M MX TEXHUUECKHUE XAPAKTEPUCTUKH
Metoap1 oboraiieHus pya

Hpobaenue u uamenbueHue. OCHOBHOE 000py10BaHHUE.
OcHOBHBIE TTPOIECCHI TOATOTOBKH CHIPHSI.

[Ipoueccel 00kHra HBETHOM METAUTypruu

CymiecTByroIIMe CriocoObl PyIHBIX TUTABOK B METAJLTYPTHH.
CriocoObl BO3TOHKH METAJLTYPTrU4€CKOI0 ChIPbsI

Teopust OKUCTUTENLHOTO U CYIb(PaTH3UPYIOLIETO 00KUTa
CyIIHOCTb M KOHCTPYKTUBHAsI 0OCOOEHHOCTD MeYEil KUIIAILIETo CI0s
. Lesb arnomepupyromiero 00xura, KOHCTPYKIMU arjiOMaIiviH
. Llenb miaBKY MOJIMMETAIITNYECKOTO ChIpbs. [IpoayKThl, mosydyaeMble pH

IUIABKC IMOJIUMCTAINIMNICCKOI'O ChIPbhA

37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49.

Bu el anekrporneueit

TeopeTnueckre OCHOBHI TPOIEcCca BEIbIIEBAHUS

Hcxoaapie MaTepransl 1715 METAILTYPTUYECKOTO MIPON3BOICTBA
HcxoaHble MaTepHralibl A1l JOMEHHOTO POU3BOICTBA
CyImHOCTH MPOIECCOB KPUCTATUTU3AIIMHA METAJUIOB U CIIJIABOB
Oco0eHHOCTH CTPOEHUS CIIUTKOB

Bunbl Tepmudeckoit 00pab0OTKH METAIIIIOB U CILIABOB

Tumnbl 1 mapameTpsl KPUCTATIMUECKUX PEILIETOK

MexaHn3M U KHHETHKA TIPoIecca IEMEHTAINH B THAPOMETAILTYPTUH.
Ha3nauenue deppocriaBoB v ciocoObl UX MPOU3BOCTBA.
ABTOTEHHBIE CTIOCOOBI TIIABKU

ObIOMUHTOBAaHUE U MUPOCENEKLINS

ITimasmMenHas niaBka



50. Criekanue, KaJablIMHALIMS, MEXaHOAKTUBALIMS

51. ®yHKIMHU, CTPOCHUE U CBOMCTBA METALUTYPTUYECKUX TAKOB U IITEHHOB

52. BzaumoseiictBre Metasuia ¢ razaMmu. [IoHSITHS ucriapeHust U KOHICHCAIluU

53. luctumisaus u peKTudUKaIus

54. BeimenaunBanue. Knaccuduxaius mporeccon

55. BrImmenaunBanue JUCTIEPCHBIX TBEPBIX BEIICCTB

56. MonoobmennsIii npouecc. OCHOBHBIE XapaKTEPUCTUKU, PABHOBECHE U
KUHETUKA

57. CocTaB 1 CHHTE3 HOHOOOMEHHBIX CMOJI

58. OCHOBBI HKCTIPAKIITMOHHBIX ITPOIIECCOB

59. Knaccudukanus 3KCTpaKIMOHHBIX MpoiieccoB. [loHsATHE 3KCTpareHTa.
CunepretHbiii 3pdext

60. UnTeHcudukanys mporeccoB BhIIeTaulBaHUS

61. OcHOBBI TeopuH TOpeHUs. MeXaHW3Mbl TOMOTEHHBIX U T€TEPOTEHHBIX
peakuumi

62. TormuBo, McTioMBE3yeMoe B MeTauTyprui. OCHOBHBIC XapaKTePUCTHKA

63. Kpucrammueckoe CTpoeHHE METaNIOB

64. HayrnepoxxuBaHue METaIIOB

65. CTpoeHue 1 CBONCTBAa METAINTUYECKUX PACILIAaBOB

3.3 Bonpocsl no pa3aeity 2:

. YCTpoHCTBO M IPUHIMT PAOOTHI IOMEHHOM TIEUH

[IpsiMmoe BOCCTaHOBIICHHE KeJe3a U3 Py

OO6111ast TEXHOJIOTHUSI JOMEHHOTO MPOU3BO/ICTBA UyTyHa

BrimiaBka cTaiay B yCTaHOBKaX JIJIs TIEperiaBa

[IpousBocTBO (heppocunuus

[TpousBoacTBO heppomapraniia.

[TpouzBoacTBO Peppoxpoma.

[TpousBocTBO (heppoTuTana

[IpousBoncTBO (heppoBanagus
10 BrimiaBka cTaiau B KUCIOPOAHBIX KOHBEPTOPAX
11. BrimiaBka CTaiau B AJIEKTPUUECKUX JYTOBBIX Tleyax
12. BeiTiaBka CTaiv B MHIYKITMOHHBIX DJICKTPUICCKUX TIeYax
13. MapTeHOBCKOE TTPOU3BOICTBO CTAIH
14. Tlpouecchl npsMoro mnojayyeHus sxkeneza. OOIIas TEXHONOTHUS Ipoliecca

Munpekc
15. TIpomecchl mpsiMoro moiyudeHus skeneza. OO1as TeXHOJIOTHS Mporiecca

FINMET
16. IIpomecch mpsiMoro moiyudeHus skeneza. OOIas TeXHOJIOTHS Mporiecca

ITmk3
17. Tlpomecchl mpsMoro moiydeHus skeneza. OO1as TeXHOIOTHS TMpoiiecca

COREX

18. IIpomecchl mpsiMoro moiyudeHus skeneza. OOmmas TEXHOJIOTHS Ipoliecca

WooNo kWM



Hismelt

19. Tlpomeccsl mpsiMmoro moiy4deHus sxkenesza. O0Ias TEXHOJIOTUs Mpolecca
Poment

20. Teopust u TexHOJNOTHS O0XHra CyIb(UIHBIX METHBIX KOHIIEHTPATOB B
KUTISIIIIEM CIIO€

21. IlnaBka cynb(pUAHBIX MEIHBIX PYJ U KOHIIEHTPATOB B OTPa’KaTEIbHBIX
nevax M 3JIeKTporedax

22. CriocoObl yTUIIU3AIIUA XBOCTOB 00OTAIIEHUS U BCKPBITITHBIX TTOPO/T

23. Tunbl MIaXTHBIX TUTABOK HA MITEHH CYJIb(PUIHBIX MEIHBIX KOHIICHTPATOB.
[TonynupuTHas niaBka.

24. MenHo-cepHas TI1aBKa CyIb(GUIHBIX MEIHBIX KOHIIEHTPATOB Ha IITEHH.

25. KonBepTupoBaHue MeIHBIX IITEHHOB.

26. OrHeBoe U AMEKTPOIUTUYECKOE papUHUPOBAHHE YEPHOBOW MEJIH.

27. ABTOTEHHBIE TMPOLIECCHI TUIABKU CYJb(DHUIHBIX MEIHBIX KOHIIEHTPATOB.
[Ipouecc «AunzacMmenty.

28. T'unpomeramnyprust meau. KydHoe BollieaunBaHue.

29. [1naBKa OKHCIEHHBIX HUKEJIEBBIX Pyl HAa IITEHH B IIAXTHHIX eUax.

30. OxucnuTenbHbIN 00KUT HUKENIEBOTO (halHIITEHHA.

31. BoccranoBuTenbHas MJIaBKa OKCUAA HUKEIIS B QJIEKTPUUECKUX TeUax.

32. IlnaBka OKMCIECHHBIX HUKEIIEBBIX pya Ha deppoHuKkenb. PadhuHupoBanue
(dheppoHuUKes.

33. TlepKoSIMOHHOE ITMAHUPOBAHKE 30JI0TOCOEPIKALIIX Pyl M KOHIICHTPATOB.

34. AruTaliMOHHOE LIMAHWPOBAHUE 30JI0TOCOAEPKAIINX PY/I U KOHLIEHTPATOB.

35. Arnomepupyroiuii 00KUT CBUHIIOBBIX KOHIICHTPATOB

36. BoccranoBuTenbHas MIaBKa CBUHIIOBOTO arjioMepara

37. TexHONOTHS SNEKTPOIUTHIESCKOTO padhUHIPOBAHNS YEPHOBOTO CBHHIIA.

38. OkuCIUTeNbHBIN 00XKUT IIMHKOBBIX KOHIIEHTPATOB

39. IlepepaboTka MUIAKOB CBUHIIOBOM TJIABKH.

40. TlepepaboTka MTEHHOB CBUHIIOBOM TUTABKH.

41. TlepepaboTKa MbLIEH CBUHIIOBOTO MTPOU3BOJICTBA.

42. OuncTka cynb(haTHBIX IIMHKOBBIX pACTBOPOB OT IPUMECEH.

43. TlepepaboTKa IMHKOBBIX KEKOB MUPOMETAJUTYPTUIECKUMHU CIIOCOOAMHU.

44. TlepepaboTKa MUHKOBBIX KEKOB THIPOMETATUTYPTrHIECKUMH CIIOCOOAMHU.

45. BrimenaunBanre 60OKCUTOB 10 crioco0y baiiepa

46. CniexaHmne BBICOKOKPEMHHUCTBIX OOKCHUTOB

47. BnusiHUE pa3IMYHBIX YCIOBHUH AJIEKTPOJIM3a aTIOMUHUS HA BBIXOJT TIO TOKY

48. TIpou3BOJCTBO TETpaxjIOpHIa TUTaHA

49. MeranoTepMruyeckoe BOCCTAHOBJICHUE TUTaHA

50. PadmnupoBanue THTaHA

51. JlomenHas neub. KoHCTpyKIus ¥ mpuHLIMI PabOThI

52. TexHOJIOTHH MPSIMOTO BOCCTAHOBIICHUS Kene3a. [lepcnekTuBel pa3BUTHS

53. Jlomennsliii mpouecc. [IpoayKTbl JOMEHHOM TUTaBKU

54. TexHONOruM NOJIy4EeHHsI CTAIH BBICOKOTO Ka4eCTBa

55. Buasl peppociiiaBHbIX nporeccoB. Deppocuiiuiimii

56. deppomapranerr. XapakTepUCTHKA U TPOU3BOICTBO



57. ®eppoxpom. XapaKTEPUCTHKA U IPOU3BOICTBO

58. ®eppoTuTan. XapakTepuCTUKa U MPOU3BOJCTBO

59. ®eppoBanaamii. XapakTepucTUKa U MPOU3BOICTBO

60. CoBpeMeHHBII KOHBEPTEPHBI MpoIIece

61. [Ipon3BOCTBO CTANHU B 3JCKTPUUECKUX AYTOBBIX MeUax

62. [Ipon3BOACTBO CTaMM B MHAYKIIMOHHBIX SJICKTPUYECKHX MeUax
63. TexXHONIOTHH IJIABKH CTaJIM B MAPTEHOBCKUX TeUax

64. ITomyyenue ryouaToro xenesa. [Iporecc Muapekc

65. ITonmyuenue ryouaToro xenesa. [Iporecc FINMET

3.4 Bonipocsl 1o pazaeny 3:

1. TlonydeHue u yTuiIM3alus MblIeH ¥ ra30B B [IBETHOM METAILTYPIUH

2. I3BrieueHure IparoieHHbIX METAIIOB U3 MOJUMETAUIMYECKUX PY/I.

3. TexHonoruu nepepabOTKH MBIIIBIKCOAEPKAIIETO ChIPhS

4. TTupomeTalTyprudecKre MpoIecchl MPOU3BOACTBA METAIIIOB, TIEPCIEKTUBHI
WX pPa3BUTHUS

5. 3HaueHue U POJIb TUAPOMETAIUTYPTUH B U3BJICUCHUHN METAILJIOB

6. buomMeramtyprus, myTu ee pa3BUTHS

7. TexHOMOTMY U3BJICUEHUS 30J10TA U3 YIIOPHBIX Py U KOHIICHTPATOB

8. Ilpumepbl MOMYTHOTO W3BIICYCHHSI PACCESHHBIX METAJUIOB B Ipoliecce
nepepaboTKU IBETHBIX METAIIJIOB U OTXOJIOB IPYTUX MPOU3BOJICTB.

9. Ilonsatue 00 orxomax. McTtounnku oOpa3oBaHUSI OTXO/IOB B METaJLTyprHH.
Knaccudukanusi TeXHOT€HHBIX OTXOOB.

10. Ortxompl MeENCIUIABHUIBHOTO TPOM3BOJICTBA, TMPUYUHBI 0OpPa30BaHU.
OcHOBHbIE HaNpaBJICHUS YTHIM3ALNHA OTX0A0B MEACTIaBUIILHOTO MTPOU3BOICTBA.

11. IIpou3BOACTBO U3AEIUI U3 METAJUIA, IEPCIIEKTUBBI PA3BUTHUS

12. O6pa3zoBaHre OTXOA0B U MPOMITPOTYKTOB B METAJLTypTHUH CBUHIIA.

13. KoMI1eKCHOCTh UCTIOB30BaHuUsT CBUHIIOBBIX KOHIIEHTPATOB.

14. MupoBoe mpou3BOICTBO CTAJIH, COBPEMEHHOE COCTOSTHUE U TIEPCTICKTUBBI
pa3BUTHS

15. MupoBoe mNpOU3BOACTBO AIIOMHHHS, COBPEMEHHOE COCTOSHUE U
MEePCIIEKTUBHI PA3BUTHS

16. MwupoBoe mNpPOU3BOJACTBO (PEpPPOCIIABOB, COBPEMEHHOE COCTOSHHE H
MEePCIIEKTUBBI PA3BUTHUS

17. MupoBoe NMpou3BOJICTBO MEAU, COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBBI
pa3BUTUS

18. IIpumepsl MprUMeHEHHs COPOIIMOHHBIX MPOILIECCOB B METALTYPIHH PEIKUX
METaJUIOB.

19. [Ipumepsl HCTIONB30BAHUS YIKCTPAKITUH B METAILTYPTHH PEIKUX METAJIIOB.

20. Crpykrypa narenta. [laTreHTHBIN mouck. YcinoBus MaTeHTOCIOCOOHOCTH
M300peTeHUS

21. YTtunuzauus 0TX0/I0B YPaHOBOIO MPOU3BOJICTBA

22. TlepepaboTka nutakoB eppocIIaBHOTO MPOU3BOICTBA



23.
24.
25.
26.
27.
28.
29.

Hcnonbs30BaHrEe TUTAHA B ABUACTPOECHUN U MEULIHE
ToHKast OYMCTKA TEXHOJOTMYECKUX ra30B CBUHLIOBOI'O ITPOU3BO/ICTBA
[lepcieKTUBHBIE TEXHOJIOTMH OYUCTKU MPOU3BOACTBEHHBIX CTOUYHBIX BOJI
[TepepaboTka 371€KTPOHHOTO JIOMa.
Hcnons3oBanue 3D-TexHOMOTHII B METAILTYpruu
PeuukiIuHr 1oMa 1 0TX0/10B IIBETHBIX METAJIJIOB

OTX0apl YEPHOM M LBETHOM METAJUIYPIMH M MOJATOTOBKA OTXOAOB K

nepepadoTke

30.
31.
32.
33.

PecypcocOepexxenne u mpoodseMbl 0XpaHbl IPUPOILI B METATUTYPTUU
YTunuzanus u 06€3BpeKMBaHNE METALTYPIrHUECKHUX Ta30B.

OuncTKa U YTUTU3ALMS IPOMBIIUICHHBIX CTOKOB.

KomMriiekcHoe MC0JIb30BaHUE ChIPhSl B METAJLTYPIUU BTOPUYHBIX LIBETHBIX

MCTAJIJIIOB. PaHI/IOHaJII)HOC HCIIOJIB30BaHHUC AJIIOMHMHHCBBIX OTXO/J0B.

34.

KommekcHoe ucroIb30BaHue CBIPbA B MCTAJUIYPTHUHU BTOPHUYHBIX IBCTHBIX

MeTamioB. KoMmiekcHast Hepepa60TKa MCOHOTI'O JIOMaA.

35.

KommiekcHoe HCIoIb30BaHue CBIPbA B MCTAJUIYPTHUHU BTOPHYHBIX IBCTHBIX

MCTAJIJIOB. Hepepa60TI<a AKKYMYJEITOPHOTI'O JIOMaA.

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

ra3oB»

47,

OTXOJIOB

48.
49,
50.
o1.
52.

PyA

53.
54.
55.
56.
S7.

IlepcieKTUBBI IPUMEHEHUS] HAHOTEXHOJIOTMH B METAJLITypIUH
TBepable cruiasbl. [lonyyeHne U npUMEHEHUE.

NHHOBaIMOHHBIE TEXHOJIOTUHU B IPOU3BOACTBE HUOOMSL.
NHHOBaIMOHHBIE TEXHOJIOTUY B MPOU3BOICTBE TaHTAJIA.
NHHOBaIIMOHHBIE TEXHOJIOTUHU B MPOU3BOACTBE OCPHILIHSL.
MHHOBaIMOHHBIE TEXHOJIOTUH B IPOU3BOJCTBE YPAHA.
[Ipon3BOACTBO U3AENHI U3 TOPOLIKOB

[IpoGnemMbl KOMIUIEKCHOTO MCHOJIb30BaHUS ChIPbS
Hcnonb30BaHre BTOPUYHBIX SHEPTOPECYPCOB

Oxpana BOIHOTO OacceiiHa Ha MeTAJUTypru4eCKUX NPEeANPHUSITUIX
YepHast MeTa/uTyprusi ¥ IpooOsieMbl CHUKEHUSI BBIOPOCOB «IApPHUKOBBIX

Hcrnonbp3oBanne METAILTYPTrUYECKUX arperaToB Jjisl IepepadOTKH ObITOBBIX

OTX0/1bI TATAHO-MAarHUEBOTO MMPOU3BOJCTBA

DKkojnorudeckue npoOaemMbl CBUHLIOBIX peanpustrii Kazaxcrana
HcTounuku 06pa3oBaHus 0TX0A0B B METAJUTYPrHH

["a3004KCTKA M MPOU3BOACTBO ra30B B IBETHOW METAJUTYPTHH

TexHOoJIOruM U3BJIEUYEHUS APAroleHHbIX METAJIJIOB U3 MOJIUMETATUNTNYECKUX

OcHoBHbI€ ATaMbl NEpPepabOTKU MBIIIBIKCOJAEPKALIETO ChIPhS
[TupomeTannyprusi. OCHOBBI TPOU3BOACTBA U MEPCIIEKTUBBI PA3BUTHS
Kunetrka 1 MeXaHU3M BBILLETAYMBAHUS METAIJIOB B THIPOMETAILTYPIHH
OCHOBBI MUKPOOHOJIOTHUECKUX MTPOLIECCOB U3BJICUEHHUSI 3010Ta

@DakTophl, OMNPEAENAIINEe BBHIOOP crnocoda IMAaHUPOBAHUS YIOPHBIX

30JI0TO- ¥ cepedpocoIepKAIIUX Py

58.

TexHonoruu IMOITYTHOT'O MU3BJICHCHHA PACCCSIHHBIX MCTAJJIOB B IIPOLICCCC

Hepepa6OTKI/I IBCTHBIX MCTAJIJIOB U OTXOJ0B APYTIUX IIPONU3BOJICTB



59. Otxoabl Ha METAUTyprudeckux KoMOuHarax. Mcrounuku oOpazoBaHus
OTXOJIOB B METAJUTYPruu. TeXHOTEHHBIE OTXOIbI

60. Otxoabl, oOpa3yromuecs: B MeJCIUIaBUILHOM Mpou3BoicTBe. [IprunHbI
o0pa3oBaHUs U MyTH YTUIU3ALNH

61. [lepcieKTUBBI pa3BUTHS MPOU3BOICTBA U3ACIUI U3 METAILIa

62. Metannypruu cButia. OOpazoBaHie OTXOI0B U IPOMIIPOTYKTOB

63. KoMIuteKCcHBIH MOIX0 UCTIONB30BaHMsI CBUHIIOBBIX KOHIICHTPATOB

64. MupoBoe pou3BOACTBO M MOTpeOIeHHE CTad. [IepCIeKTUBBI pa3BUTHS
CTaJICTUIABIIIBHOTO TIPOM3BOICTBA

65. PoiHOK amomuHMsS. MUpOBOE MPOU3BOJCTBO, COCTOSIHUE U MEPCIEKTUBBI
pa3BUTHUSA
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5 KPUTEPUU OHEHUBAHUA 9CCE U DK3AMEHALIMOHHBIX
BOIIPOCOB

1. I'nnyOnHa pacKpbITHS TeMbl

- npobiieMa pacKpblTa HAa TEOPETUYHOM YpPOBHE, C  KOPPEKTHBIM
HCIIOJIb30BAaHUEM HAay4HBIX TEPMUHOB U NIOHATHUM;

- TpelcTaBiieHa COOCTBEHHAsl TOYKa 3peHHs (MO3ULMSA, OTHOIICHHE) TPH
PacKpbITUU NPOOIIEMBI;

- CNOJIb30BaHa MH(OpMaLKs U3 Pa3IMYHBIX HCTOYHHUKOB.

2. ApryMeHTalusl, 10Ka3aTeJbHasi 6a3a

- HaJguM4Me AapryMEeHTOB M3 HAy4YHOM JMTEepaTyphl W  HCTOYHHKOB,
COOTBETCTBYIOILIUX TEME ICCE;

- BBISIBJIEHUE IPUYMHHO-CIIEICTBEHHBIX CBA3EH;

- HaJuue (PaKkToB U 10KA3aTEeNILCTB U3 UCTOPUUYECKOT0, COLMAIIBHOTO U JIMYHOTO
OIIbITA.

3. KoMno3nuMoHHas HeJbHOCTh M JIOTHKA U3JI0/KEeHHUS

- HaJu4he KOMIIO3MIIMOHHOM LIEJIBHOCTH, CTPYKTYPHBIE KOMIIOHEHTBI 3CCE
JIOTUYECKH CBSI3aHBI;

- HaJIMYhe BHYTPEHHEH JIOTMKH, YMEHUE UATH OT YaCTHOIO K 0OOILIeMy, OT
OOLIEero K 4YaCTHOMY;

- HaJINUKME BBIBOJIOB 1 0000IIEHUA.

4. PeueBasi KyJbTypa

- IEMOHCTpAIMs BBICOKOI'O YPOBHSI aKaIEMUYECKOr0 MUCchbMa (JIEKCUKA, 3HAHHUE
Hay4YHOU TEPMHUHOJIOTUH, TPAMMATHKA, CTUIMCTHKA)

3K3aMeHaIII/IOHHLIe BOIIPOCHI

1 BJIOK



- JIEMOHCTPUpPYET 3HaHHE OCHOBHBIX MPOLIECCOB U3y4aeMOW MPEAMETHON
o0JacTy, rimyOrHaA U OJIHOTA PACKPBITUSL BOIIPOCOB;

- JIOTMYHO M IOCJEN0BAaTEIbHO BBIPAXAeT COOCTBEHHOE MHEHHME IIO
obcyxknaeMoi nmpooeme;

- BJIAJICET OHATUMHO-KATETOPUAIIBHBIM aIIIapaTOM, HAYYHOM TEPMHUHOJIOTHUEH.

2 BJIOK

- TOPUMEHSET METOMbl, TEXHUKH, TEXHOJIOTMM [JJisi pelIeHus MpodsieM
npeIMeTHON 00J1acTH;

- ApTYMEHTUPYET, CPAaBHUBAET, KJIaCCU(DUIIUPYET SIBJICHHUS, COOBITHS, IPOLIECCHI,
JIeJIaeT BHIBOJIBI U 000OIICHHS HA OCHOBE MTPAKTUYECKUX HABBIKOB;

- aHaTM3UPYyeT MHHOPMALIUIO U3 PA3TUYHBIX HCTOUHUKOB.

3 BJIOK

- KPUTHYCCKN aHAJIMU3HUPYCT U OLCHHUBACT TCOPCTUYCCKHUC U ITPAKTHYCCKHC
pa3pa6OTKI/I, HaY4YHBIC KOHICIINHUHU U COBPCMCHHBIC TCHACHIINUN PA3BUTHA HAYKH,

- BbIABJEACT IPUYHMHHO-CICACTBCHHBIC CBA3HU IIPU aHAJIN3C IIPOICCCOB SIBIICHUH.



