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[lporpasma rocyaapcTBEHHOM HTOrOBON aTTeCTANMH COCTAB/ICHA HA OCHOBE TpeGOBAHMH
®r'oC BO no sanpasinenmio nogroropku 22.04.02 Meranayprus, YTBepKIACHHOIO HPHKA3OM
MOuH P® or 24.04.2018r. Ne 308.

[Iporpavmma rocyapcTBEHHOM HTOrOBOI aTTECTAIMN PACCMOTPena 1 ox0GpeHa Ha 3ace/1a-

Hun Kadeaps: MeTa/uTyprus 1 XHMHYECKHX TEXHONOrHi 08.02.2(?’!,‘ tTporoij:f 5

3as. xadezpoii %LLL _ A.C. Xapuenxo

[IporpamMma rocyzapeTBenHOli HTOroBON ATTECTAUMH PACCMOTPEHA M YTBepAJeHa Ha
3aCe/IaHMH METOMYECKOH KOMHCCHH HHECTHTYTa MeTaLyprias, MallnHOCTPOCHHA H MaTepH-
anoobpaborku 09.02.2023 r. nporokon Ne 5

[Ipeacenarens A.C. CaBunos

[Tporpamma I'MA cocrasnena j
cT. npenonasarens kadeapst MuXT, ] i C.B.lOauna
Penensent:
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1. O01Me MoJI0KeHu s

['ocympapcTBeHHass UTOroBasi aTTeCTAlUsl MPOBOAMUTCS TOCYAApPCTBEHHBIMU 3K3aMEHALU-
OHHBIMHU KOMHUCCHSIMM B LIEJISIX ONPEAENICHHUsSI COOTBETCTBHS PE3Y/IbTaTOB OCBOCHMs 00ydaro-
IIMMUCS 00pa3oBaTeIbHBIX MIPOrpaMM COOTBETCTBYIOIIUM TPeOOBaHUAM (ellepanibHOro rocy-
JTApCTBEHHOT'0 00pa30BaTeIbHOIO CTAaHAAPTA.

Maructp no HampaBineHuto noarotoBku 22.04.02 Meramnyprusi B COOTBETCTBHH C
HaNpaBJIEHHOCTHIO (MpoduiieM) o0pa3oBaTeNbHON MPOrpaMMbl MeTalIypruieckue TeXHOJIO-
THH [IPOU3BOJICTBA YEPHBIX METAIOB U CIUIABOB JIOJDKEH OBITH MOATOTOBIICH K PEIICHUIO 3a-
Ja4d Ipo(ecCHOHATBHOMN NEATETLHOCTH CETYIONUX THITOB!

— TEXHOJIOTMYECKHH.

B cooTBercTBUM € 331auamMy TPO(HECCUOHAIBHON JeSITEIbHOCTH BBITYCKHUK Ha TOCYyAap-
CTBEHHOI MTOroBOM aTTECTallMM JOJDKEH IOKA3aTh COOTBETCTBYIOIMI YPOBEHb OCBOCHMSI Clie-
JYIOUIMX KOMITETEHIIHHI:

— CnocobeH OCyIIeCTBIATh KPUTHUECKUN aHAIM3 MPOOJIEMHBIX CHTyallMii Ha OCHOBE
CHCTEMHOI'0 TI0/IX0/1a, BhIpabaTeiBaTh cTparteruto neicreuii (YK-1);

— CriocoOeH ympaBisaTh IPOSKTOM Ha BCeX dTamax ero xusHeHHoro mukia (YK-2);

— CnocobeH OpraHm30BBIBATH U PYKOBOJIUTH PAabOTOW KOMaHJBI, BbIpabaThiBas KO-
MaHJIHYIO CTPATer o AJisl JOCTKeHUs noctaieHHoi nemu (YK-3);

— CnocoOeH MpUMEHSTh COBPEMEHHbIE KOMMYHUKATHBHbIE TEXHOJIOI'MH, B TOM UHUCIE
Ha MHOCTPAaHHOM(BIX) sA3bIKe(ax), A aKaJeMHUYECKOro U MpOopeCcCHOHAIBHOIO B3auMOJIEH-
creus (YK-4);

— CnocobeH aHanu3upoBaTh M YYUTHIBATh pazHooOpaszue KyJIbTyp B IPOLIECCE MEXK-
KyJabTypHOTO B3aumozeiicteus (YK-5);

— Croco0eH onpenensTe 1 peaqTu30BbIBATh IPUOPUTETHI COOCTBEHHOH JESITENFHOCTU H
CIIOCOOBI €€ COBEPIICHCTBOBAaHUS Ha ocHOBE camoolieHku (YK-6);

— CriocobOeH peniaTh MPOU3BOACTBEHHBIC U (MJIM) UCCIIEIOBATEIBCKHUE 3a/1a4l, HA OCHO-
Be (pyHIaMeHTaNIbHBIX 3HaHHI B oOnactu Metamtyprun (OITK-1);

— CnocobeH pa3pabaTbhiBaTh HaAyYHO-TEXHHUYECKYIO, IPOCKTHYIO U CIYKEOHYIO JOKY-
MEHTalMI0, O(QOPMIIATH HAayYHO-TEXHHYECKHE OTYETHl, 0030pbl, MyOIMKAIUH, pPELEH3UN
(OIIK-2);

— CnocoOeH yuacTBOBAaTh B yNPaBICHUN MPOPECCUOHATBHON A TETbHOCTHIO, UCTIOJIb-
3ysl 3HaHUS B 0071aCTH CHCTEMBI MeHeKMeHTa KadecTBa (OITK-3);

— CnocobeH HaxoAWTh M INepepadaTbiBaTh UHPOpPMAIUIO, TPEOYEeMYyIO JUIsl TPUHSITHUS
pelIeHuil B HayYHbIX UCCIIEI0BAaHUIX U B IIPaKTUUYECKON TexHuueckoil nesrenpHoctu (OIIK-
4);

— CnocobOeH OlLleHUBaTh pe3ysIbTaThl HAyYHO-TEXHUYECKHX pa3paboTOK, HAyYHBIX HC-
ClIeIOBaHUM M 0OOCHOBBIBATH COOCTBEHHBIM BBIOOp, CHCTEMAaTU3Upysd U 0000Ias 1OCTHXKe-
HHsSI B OTPACII METAJUTypPTUH U CMeXHBIX oOmacTax (OITK-5);

— Crnoco0eH OpraHM30BBIBATH COTJIACOBAHHYIO pPabOTy IO BBIMOJHEHUIO 3aiay Io
OIICHKE CBIPBSI U METAJUTyPTrHYEeCKON MPOTYKIINH, KOPPEKTHPOBATh W KOHTPOIHPOBATH MPO-
u3BoicTBeHHbIH mporece (ITK-1);

— OpraHu3yer coriacoBaHHYIO pabOTy MO BBITIOJHEHHIO TEXHOJOTHYECKHUX OIEpaIii
0 MOJIYUYCHHUIO0 METAJLTyprHUECKOM MPOAYKIINHU, ¢ NanbHeuei oopadorke (I1K-2).



Ha ocHoBanuu penienust Yuenoro coBera yuuepcurera ot 15.02.2023 (mpotokon Ne 3)
rOCyJapCTBEHHBIE aTTECTAlMOHHBIE UCIIBITAHUS 110 HaMpaBlieHUo noArotosku 22.04.02 Meran-
JypTUs IPOBOISATCS B popMe:

— TOCYJapCTBEHHOI'O YK3aMEHa,
— 3aIIUTHI BBITYCKHON KBAIN(UKAUOHHONW PAOOTHI.

K rocymapcTBeHHO MTOTOBOM aTTECTAIlMU JOIMYCKAECTCS OOYJYarOIIUMCs, HE WMEIOIIHHA
aKaJeMUYECKON 3aJJOJKEHHOCTH U B MOJIHOM O0bEeME BBIMOJHUBIIMM y4eOHBIN IJ1aH WM UH-
JTUBHUIYJIbHBIA YI€OHBIN TUTaH 1O JAaHHOW 00pa30BaTEIbHOM MpoTrpaMMe.

2. [IporpamMmma 1 NMOpPsiZIOK MPOBeeHHs TOCYIaPCTBEHHOT0 IK3aMeHa

CornacHo y4yeOHOMY IJIaHY MOATOTOBKA K cllade U cAaya rocylapCTBEHHOIO K3aMeHa
npoBoautcs B mepuon ¢ 02.06.2025 mo 16.06.2025 mys ouyHO#l dopmbl 00ydeHUS U C
17.11.2025 mo 30.11.2025 nyis 3a0unoii hopmbl 00yueHus. [ mpoBeneHus rocy1apcTBEHHO-
ro 2K3aMeHa COCTaBIIIETCS pACHUCAHHE 2K3aMeHa U MPEIPK3aMEHALMOHHBIX KOHCYJIbTAIIHi
(KOHCYIBTHpPOBaHUE O0YUYAIOMIMXCS MO BOIPOCAM, BKIIOYCHHBIM B IIPOrPaMMy T'OCYAapCTBEH-
HOT'O 9K3aMEHa).

['ocymapCTBEHHBIN 3K3aMEH MPOBOIUTCS HAa OTKPBITHIX 3aCEHAHUSAX TOCYJAPCTBEHHOMN
IK3aMEHAIIMOHHON KOMHCCHH B CIICIUAILHO TOATOTOBJICHHBIX AyJUTOPHUSIX, BBIBEJCHHBIX Ha
BpeMsl dK3aMeHa U3 pacnucanus. [IpucyTcTBUEe Ha rocyaapCTBEHHOM 3K3aMEHE MOCTOPOHHHX
JIUI] IOMYCKaeTCsl TOJBKO ¢ paspeiienus npenceaarens ['OK.

OOyyarommmcs ¥ JHIaM, IPUBIEKaeMbIM K TOCYJapCTBEHHO UTOTOBOW aTTeCTaIlH, BO
BpEMs ee MPOBEICHHUS 3alpeIIaeTcss UMETh Mpu cede U UCIOIB30BaTh CPECTBA ONEPATUBHON U
MOOWIIBHOM CBSI3H.

["ocymapcTBEeHHBIH YK3aMeH MPOBOAMUTCS B MUCbMEHHOH GopMme.

["ocynapcTBeHHBIN 3K3aMeH BKJIOYAeT 4 TeopeTuueckux Bompoca. [IpogomkurenbHoCTh
’K3aMeHa COCTaBIsieT 3,5 yaca.

Pe3ynbTaThl TOCYIapCTBEHHOTO JK3aMEHa OIPENENSIOTCS OICHKAMHU: «OTIUYHO», «XO-
POIIO», «yIOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHO» U OOBSBIAIOTCS B JIEHb NPHEMA JK-
3aMeHa.

KpI/ITepI/II/I OLCHKHU IrOCYyAapCTBCHHOI'O 9K3aMCHa:

— Ha OLICHKY «OTJHYHO» (5 0anoB) — 00yJarouuiics JOKEH MOKa3aTh BEICOKUI YPOBEHb
c(OpPMHPOBAHHOCTU KOMIIETEHIUH, T.€. MOKa3aTh CIIOCOOHOCTh 0000IIaTh U OLlEHUBAaTh UH(OP-
MAaIMIO, MOJIyUEHHYI0O Ha OCHOBE HCCIIEIOBaHMsSI HECTAHJAPTHOW CHUTYallUW; MCIIOJIb30BaTh CBe-
JI€HUS! U3 Pa3IUYHbIX MCTOUYHUKOB; BBIHOCUTH OLIEHKM M KPUTHUYECKUE CYKIECHHS, OCHOBAaHHbBIE
Ha MPOYHbBIX 3HAHUSX;

— Ha OLIEHKY «Xopowo» (4 6anna) — o0ydJarouuiics T0MKEH MMoKa3aTh NPOJABUHYTHIA ypo-
BeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMH, T.€. IPOJAEMOHCTPUPOBATH TIIyOOKHE MPOYHbIE 3HAHUS
U pa3BUTHIE IPAKTHUECKHE YMEHUS U HaBBbIKH, YMEHUE CPaBHUBATh, OLICHUBATh U BHIOUpATh Me-
TOJBI pelleHus 3aJaHui, paboTaTh IEJIEHAINIPaBICHHO, MCIIOJIb3Yysd CBA3aHHBIE MEXIy CcOOOMH
dbopmbl pecTaBiIeHUs HHPOpMaIuHy;

— Ha OIICHKY «YyAOBJIETBOPUTEJIbHO» (3 6aia) — oOyyaroluiicss T0JKeH MoKa3arh 0a3o-
BBl YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. IOKA3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BE-
JCHUA U 00BSICHEHHUS I/IH(l)OpMaHI/II/I, HpO(beCCI/IOHaJ'H)HI)Ie, HUHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA
CTaHJApPTHBIX 3a/1a4.



—Ha OIICHKY «HeY/AOBJeTBOPUTEJLHO» (2 Oamta) — oOyuaromuiicss He 00JagaeT HeoOXo-
JMMOM CHCTEMOM 3HAHMWH, OMYCKAeT CyIIECTBCHHBIE OMMOKM, HE MOXET MOKa3aTh HHTEIUICKTY-
QJIbHBIC HABBIKU PELICHHUS POCTHIX 33/1a4.

— Ha OIICHKY «HeYJO0BJIETBOPHTEJIbHO» (1 0am) — oOydaromuiics He MOXKET IOKa3aTh
3HAHMS HA YPOBHE BOCIPOU3BEICHUS U OOBSCHEHHS MHPOPMAIMHN, HE MOXKET MMOKa3aTh MHTEIN-
JICKTyaJbHbIC HABBIKK PEUICHUS MPOCTHIX 3a/1a4.

Pe3ynbrarhl rocyaapcTBEHHOTO 3K3aMEHa OOBSABISIIOTCS HA CIEAYIOIUN pabouyuil JeHb
1ocJIe IPOBEACHUS dK3aMEHa.
OOyuaromuiics, yCIENHO CAABIINI TOCYAapCTBEHHBIA 3K3aMEH, JOMYCKAaeTCs K BHI-

MIOJIHCHHIO ¥ 3aIUTE BRITYCKHOW KBaTM(UKAIIMOHHOK paboTe.

2.1 Coaep:xanue rocy1apcTBeHHOr0 IK3aMeHa

2.1.1 Ilepeuenv meopemuueckux 60npoCcos, 6bIHOCUMBIX HA 20CYOAPCHBEHHBLIL IK3IAMEH

1. Ompenenenue cpeHEB3BEUIEHHON U 3KBUBAJIEHTHOM 110 TOBEPXHOCTU KPYIHOCTH arJio-

Mepara, OKaThIIIeH U KOKCa IO UX CUTOBOMY COCTaBY.

PasHoBuHOCTH ITOKa3aTenel MPOYHOCTH arjoMepara, OKaThIIIEH U KoKca.

TpeGoBaHus K KPYITHOCTH U TIPOYHOCTH arjioMepara U OKaThIIIeH.

MexaHu3M BOCCTAaHOBIICHUSI OKCHJIOB Kelle3a U MpUMeceil uyryHa B IOMEHHOM MeYH.

3aKOHOMEPHOCTH JIBUKEHUS IIUXThI B JOMEHHOM €Y.

Oco0eHHOCTH JBUKECHHUSI Ta30B B IOMEHHOM MEYH.

Ponb KOMIIOHEHTOB XMMHUECKOI'O COCTaBa KEJIE30PYAHBIX MATEPHAJIOB, UCIIOJIb3yEMBIX B

JTOMEHHOM IIEYU.

[TpoMbIBOUHBIE MaTEpUaIbl, UCIIOIb3YEMbIE B JOMEHHOM €Y.

dopmMupoBaHue TapHUCAKa B JOMEHHOMN MEYH.

10. ®mroce! Asist MpoBeIeHHsI JOMEHHOHN TUIABKU M MaTepUAIIbl, IEPEHOCAIINE TETJIO U3 30HBI
pacrmapa-3aIruieyukoB B TOPH JOMEHHOH MeuHu.

11. Peakuu, mpoTeKaromuye B MOJIOCTH (PypMEHHOTO oyara Mpu TOPEHUH KOKCa U IPUPO-
HOTO rasa.

12. CocrosiH¥Ee 30HBI TOPEHUS B JIOMECHHOMW TIeYH U ¢ POPMHUpPOBAHUE.

13. Peakiuu BOCCTaHOBIIEHHSI OKCHJIOB KeJjle3a 0 BBICOTE JOMEHHOM MeyH.

14. Peakuyu BoccTaHOBIIEHUS PUMeECEH UyryHa 110 BbICOTE JOMEHHOM IEUH.

15. Bausiaue TiO2 B mmxte Ha paboOTy JOMEHHOH HeYH.

16. 3HaveHne BaHAIHSI B UyTYHE.

17. Peakiiuu BOCCTaHOBJIEHHS] MapraHIia o BEICOTE JJOMEHHOM Meyu.

18. HampaBiieHus1 COBEpIICHCTBOBAHMS MIPOIIecca MPOU3BO/ICTBA YyTYHA B JOMEHHOH IeYH
BJlyBaHUEM JJ00ABOK C TyThEM.

19. Onpenensromye 30HBI TOMEHHON TIEUH 110 YCIIOBHSM JBM)KEHUS IUXTHI U TA30B.

20. OcoOGeHHOCTH TemI000MeHa MEX/1y TOTOKAMU Ta3a U IIUXThI B JOMEHHOMH MeYH.

21. O6uue TeruioBbie OaaHChl JOMEHHOH IJIABKH.

22. OCHOBHBIE IIOKA3aTeIM TEMIOBOM pabOThl JOMEHHOM Me4r MO TETJIOBBIM OalaHCaM.

23. 30HaJIbHBIC TETIOBHIE OaJlaHCHI JIOMEHHOW TUTABKH YyT'YHA.

24. YnpaBieHue pacrnpeieJIeHueM MaTepHuajIoB MO OKPYKHOCTH M CEYEHUIO JOMEHHOM nedn
C JIOTKOBBIM 3arpy304HbIM YCTPOHCTBOM.

25. YnpaBieHue pacnpeieIeHueM MaTepHuajioB 0 OKPYKHOCTH M CEYEHHUIO JOMEHHOH nedn
C KOHYCHBIM 3arpy304HbIM YCTPOHCTBOM

26. KoHTponb pacnpeseneHns MaTepuaioB U ra30B 110 OKPYXHOCTH U CEUEHHIO JOMEHHOU
MEeYH.

27. ONTUMAaJIbHOCTH paclpeieIeHus IUXTOBBIX MAaTEePUAJIOB Ha KOJIOIIHUKE IOMEHHOM Te-
Y.
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@DakTopbl, BAUIOMKE Ha (POPMUPOBAHUE CIIOSI ITMXTHI B KOJIOITHUKOBOM IIPOCTPAHCTBE
JTOMEHHOU IIE€UU.

BnusiHue yriioB 0TKOCa KOKCa M KeJIe30pyTHOTO ChIPhs HA X paclpeaeeHue o ceve-
HUIO IOMEHHOM Ieuu.

W3BecTh: Ha3HaUEHUE, COCTaB U CBOMCTBA. OCHOBHBIE TPEOOBAHUS K U3BECTH.
XapaKkTepUCTUKA )KUKOr0 YyI'yHa KaK IIMXTOBOIO MaTepuaa JJisl BhIIIABKU CTaJIH.
Hcnonp30BaHne METALTMYECKOTO JIOMA IS BHIIIJIABKU CTAJIH B KUCIOPOAHBIX KOHBEPTE-
pax M 3JIEKTOPOLYrOBbIX MeYax.

CooTHoOIIeHNE MEXKAY YyTYHOM U JIOMOM IPU IPOU3BOJCTBE CTAIH.

BbIxo )kxuKoro MeTauia B CTajlelIaBUIbHBIX arperarax u onpeaelstoniie ero Gpaxkro-
pBIL.

Bugp! okucaureneld npu npou3BOJACTBE CTAM U OCOOEHHOCTH UX UCHOJIb30BAHUS.
XapakTtep B3aMMOICHCTBHS KUCIOPOJHOTO AYThS C METAJNIOM U OCHOBHBIE ITPOLIECCHI B
PEaKIMOHHOM 30HE.

OCHOBHBIE OTIEPALMHU KJIACCHUECKONW TEXHOJIOTHH BBIIIABKU CTAJIH B KUCIOPOJAHOM KOH-
BepTEepe: CYLUIHOCTb, I0CIIEI0BATENBHOCTD U IPOJOJIKUTEIBHOCTD UX IPOBEICHUS.
OO6mias xapaktepucTuka coria JIaBaist ¥ MPUHIIMIT €T0 PadOTHI.

Opranu3anus CXKUraHus TOIUIMBA B IPOLIECCaX BBIMJIABKU CTAH.

Oxwucnenue yriepoja B MPOLECCax BHIIUIABKH CTAIIH.

Hedocdopanus B nporieccax BbIIIABKU CTAJIH.

[ToBenenne Maprasia B MpOLECCE BHIUIABKU CTAJIH.

Oco0eHHOCTH KOHCTPYKLIUHU YCTPOUCTB JUIsl [T0/1a4M Ia3000pa3HbIX PeareHToB B MeTall-
JIMYECKUI pacIijiaB MPH BHITUIABKE CTAJIH.

["a3000pa3oBanue MpH BbIMJIABKE CTAIM: OPraHU3alUs OTBOJIA M OUUCTKH ra3osB.
OcCo0eHHOCTH TEXHOJIOTHH KOBIIEBOH 00pabOTKH MeTasuia TBEpAOH NUTaKo0Opas3yrome
CMECBIO, pelIaeMble 3aJauu.

OCoOEHHOCTH TEXHOJIOTHH KOBIIEBO 00pabOTKHM MeTalila ”HEPTHBIM ra3oM, pelracMble
3ajjauu.

Oco0eHHOCTH TEXHOJIOTMHM 00pabOTKHU METalljia B CTAJIEPa3IMBOYHOM KOBIIE ITOPOIIKO-
BbIMU MaTepHajaMHy, peliaeMble 3aauu.

OCOOEHHOCTH TEXHOJIOTHH PACKHUCIICHUS METaJlIa B CTAIEPa3IMBOYHOM KOBIIIE, pelrae-
MbI€ 331a4H.

OCOOEHHOCTH TEXHOJIOTHH JISTHPOBAHUS METaJllIa B CTAIEPA3IMBOYHOM KOBIIIE, periae-
MbI€ 331a4H.

Oco0eHHOCTH TEXHOJIOTMH KOBILIEBOI 00pabOTKH CTalH ¢ 0COOOHU3KUM COJEpKAaHUEM
yriepoja.

Oco0eHHOCTH TEXHOJIOTHH KOBILIEBOI 00pabOTKM YyryHa U TpyOHOH CTaiu.

OcHOBHBIE CTIOCOOBI KOBIIIEBOM 00pabOTKH CTallu, pelaeMble 3a/1auu.

Oco0eHHOCTH TEXHOJIOTMH 00pabOTKU METaljla Ha arperare «KOBII-T1€Yb», PelIacMble
3aauu.

Oco0OeHHOCTH TEXHOJIOTMH 00pabOTKH MEeTaljla Ha arperare JOBOJKHU CTalld, peliaeMble
3aauu.

BaxyymupoBanue cranu, periaeMble 3a7auu, criocoObl 00padOTKH.

VY cTpoiicTBO U MPUHIMIT pabOTHI BaKyyMaTOpa KaMEpHOTO TUIIA, TOCTUTaeMble pe3yJibTa-
TBI.

Oco06eHHOCTH TEXHOJIOTMH MOPIMOHHOTO BAaKyYMHUPOBAHUS CTAJIH, JOCTUTAeMble Pe3yJb-
TaTHI.

OCO0EHHOCTH TEXHOJIOTHH UPKYJISLUOHHOTO BAKYYMUPOBAHUSI CTaJIH, IOCTUTaeMbIe
pe3yIbTAaTHI

Knaccugukanus MHJI3 no tumy oTamBaeMoil 3aroToBKH, KOJIMYECTBY PyYbeB, pacro-
JIOKEHUIO TEXHOJIOTHYECKOTO KaHaa B TIPOCTPAHCTBE.

OcHoBHOe o0opynoBanue paguansHoit MHJI3, mpenmyiiiecTBa 1 HEAOCTATKH MAIIUHEIL.



61. OcHoBHOE 000OpyHOBaHKE KpuBoMHEHHON MHJI3, mpenMytiecTBa U HEIOCTATKU MaIllu-
HBI.

62. OcHoBHOE 000pynoBaHue KpuBoiauHerHOH MHJI3 ¢ BepTHKaIbHBIM y4acTKOM, IPEUMY-
IIECTBA U HEJOCTATKU MAIlIUHBI.

63. Haznauenue u ycTpoiicTBO KpucTayumsaropa cissooBoit MHII3.

64. HaznaueHue 1 yCTpOHCTBO IPOMEKYTOUHOTO KoBIa ciastooBoit MHJI3.

65. Haznauenue 1 ycTpoiicTBO MpOMEXyTOYHOTO KoBIa coproBoir MHJI3.

66. HazHaueHnue 1 yCcTpoHCTBO KpucTaum3aTopa coproBoii MHJII3.

67. Haznauenue 1 ycTpoiCTBO 30HBI BTOPUYHOTO OXJIaxKaeHus cissooBoit MHII3.

68. HaznaueHue 1 yCTpOHCTBO 30HBI BTOPUYHOTO OXJIaXKieHust coproBoit MHJI3.

69. OcoOeHHOCTH TEXHOJIOTHH HEMPEPHIBHON Pa3IMBKU CTAIM METOAOM «IUIaBKA Ha IJIaB-
Ky», IPEUMYIIIECTBA U HEJOCTATKU METOJa.

70. Ycnoust popMUPOBAHUS Pa3IMIHOTO TUTIA KPUCTAIOB B TIPOIECCE KPUCTAILTU3AIINN
CTaJIu.

71. TIpoaoKUTETFHOCTD 3aTBEPIEBAHIS HEMTPEPHIBHOIUTOM 3arOTOBKU PA3HOTO MPOGUIISL.

72. Kpucraminyeckoe CTpoeHue clisi00BON HEMPEPHIBHOIUTON 3arOTOBKU, OTIUTON Ha KPH-
BonmHenHoit MHJI3.

73. Buabl XUMUYECKOM HEOAHOPOJHOCTH HEMPEPHIBHOIUTOM 3arOTOBKH, IPUYUHBI 00pa30-
BaHUs, CKJIOHHOCTb Pa3HbIX 3JIEMEHTOB K JIMKBAIIUM, BIUSHUE HAa CBOIICTBAa MeTalIa.

74. OcoOEHHOCTH TEXHOJOTUH Pa3IMBKH cTain Ha copToBoid MHJI3 OTKpBITOH U 3aKpBITOIM
CTpyeil.

2.1.3 Ilepeuensv pexomendyemoii rumepamypul 011 ROO2OMOBKU K 20CY0APCMEEHHOMY
IKIAMEHY

Co6opmukos, I'.C. CoBpeMeHHbIE TPOOIEMBI METAJUTYPTUN M MaTepUaIOBEICHHS | THIPO-
JUHAMHUKAa © MacCOOOMEH B MHOTro(a3HBIX CHCTEMaxX MeTauTypruu : ydeoHoe mocobme / I'.C.
Coopmkos, C.1. Yubuzora. — Mocksa : MUCHUC, 2016. — 141 ¢. — ISBN 978-5-87623-
998-3. — TekcT : NMeKTPOHHBINA // DIEKTPOHHO-OMOIMOTeUHass cucrema «Jlaupy» : [caiit]. —
URL: https://e.lanbook.com/book/93667

2. Cubararymmn C.K., Xapuenko A.C. Mertamnypruyeckue CBOMCTBa Kele30pyIHOTO
ChIpbs: YuebHoe nocoOue. Maruuroropck: M3a-Bo MarHuroropck. roc. TexH. yH-ta um. 1.
Hocoga, 2018. 150 c.

3. ®u3uka nupoMeTayprudeckux nporeccon: yuyeOnuk / B.E Pommn, A.B.Pouun. M;
Bonorna: Undpa-Nuxenepus. 2021. 304 c.

4. Cubaratymiun C.K., Xapuenko A.C. PanmonanbHo€ UCIIOIB30BaHUE METAJLTyPrHUeCcKO-
ro KOKca B JIOMEHHOM TutaBke: YueOHoe mocodue. Maraurtoropek: M3n-so MarauToropck. roc.
TexH. yH-Ta uM. [.11. Hocosa, 2018. 163 c.

5. OCHOBBI METAJUTYPTrUYECKOro NMPOoU3BoCcTBa (yueOHuK/mo obeit penakiueir B.M. Ko-
nokonsiesa). CI16: M3garensctBo «Jlanb» 2017, 616 c.: uin. — YueOHuKH As By30B. Crieniuaib-
Has JINTeparypa.

6. Cubararymuinn C.K. @opMupoBaHue €105 IIMXThl B KOJIOIIHUKOBOM MPOCTPAHCTBE J10-
MeHHOH meun: YueOHoe mocobue ¢ rpudpom YMO B o0nacTd MeTamTyprud. MarHMTOropcek:
N3n-Bo Marnurtoropck. roc. TexH. yH-Ta uM. ['.11. Hocoga, 2014. 188 c.

7. Ianumes H.B., Cubararymnun C.K. IIpaktukym no nucuuruinae «HoBble mporeccsl B
Metamuryprun». M3n-so Marauroropck. roc. texs. yu-ta uM. I'.11. Hocoga, 2015. 107 c.

8. Cubararymmuu C.K., Xapuenko A.C. KadecTBO MIMXTOBBIX MaTEPHAIOB JTOMEHHOM
IUTaBKH, BKITIOYAIOLINX THTAHOMAarHETUTHI M CUACPUTHI: YueOHoe nmocodue. Maruuroropcek: 13a-
BO MarnuToropck. roc. Texs. yH-ta um. [.J1. Hocosa, 2012. 150 c.


https://e.lanbook.com/book/93667

9. CredanoBuu M.A., Cubararysumma C.K., I'ymun JI.H. 3akoHOMepHOCTH IBHXCHUS
LIMXTHI U ra3a B JOMEHHOU neur. Marauroropck: M31-80 MarHuTOropck. roc. TEXH. yH-Ta UM.
I''1. Hocoga, 2011. 161 c.

10. Cubararymnua C.K., Xapuenko A.C. Vcrnonp3oBaHHEe KOKCOBOTO OpEIIKAa HA JOMEH-
HbIX neyax. Maruuroropck: M3n-Bo Marnurtoropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2013.
163 c.

11. Cubararymmn C.K., Xapuenko A.C., MakapoBa U.B. Teopus, TeXHOIOTHS U aBTOMa-
TU3alKdsg JOMEHHOTO mporecca. Maruuroropck: M3a-Bo MarHutoropck. roc. Te€XH. YH-Ta HM.
I''1. Hocoma, 2019. 142 c.

12. ®ponos F0.A. Arnomepanus. - ExkarepunOypr: 2016, 674 c. DneKTpoHHOE H3/aHUE.
Ccpurka: https://newlmhttps://newlms.magtu.ru/course/view.php?id=87243#section-0 .

13. UBnes, C.A. Metajmypruyeckue TEXHOJIOTMH. Metamnyprus 4€pHbIX METAJUIOB :
yuebHoe mocobue / C.A. Msnes, M.II. Kimtoes. - MockBa: MUCHUC, 2017. - 45 ¢. - ISBN 978-5-
906846-57-0. - Tekct: IeKTPOHHBIN // DNEKTPOHHO-OUOIMOTEeUHas cuctemMa «Jlaupy : [caiT]. -
URL: https://e.lanbook.com/book/108106 .

14. Arees, H.I'. MonenupoBaHue mpoeccoB U 00bEKTOB B METAILTYPIUH : yueOHOE MOCo-
oue / H.I'. AreeB. — Exatepun0ypr : Yp®V, 2016. — 108 c. — ISBN 978-5-7996-1712-7. —
TekcT: 37eKTpOoHHBIA // DieKTpoHHO-OMONMHMOTeuHass cucrema «Jlampy : [caiit]. — URL:
https://e.lanbook.com/book/99065

15. OCHOBBI METALTYPTHYECKOTO Mpou3BojicTBa: yueOHuk / B.A. burees, K.H. Bnosus,
B.M. Konokoneues, B.M. Canranuk, C.K. Cubararymiun. - Cankr-IlerepOypr: Jlans, 2017. -
616 c. - ISBN 978-5-8114-2486-3. - Tekct: 3MeKTPOHHBIN // DIEKTPOHHO-OMOIMOTeUHas cucTe-
Mma «Jlanby : [caiiT]. - URL: https://e.lanbook.com/book/90165

2.1.4 Pekomenoayuu o0y4aromumca no n0020moeKe K 20Cy0apCcmeeHHoMy IK3AMEHY
IloaroToBka K NUCbMEHHOMY OTBETY

Bo Bpemst monroroBku o0ydarmiemMycs ciaeayeT IpaBUIbHO COCTaBUTh MUChMEHHBIN OT-
BeT. XOpOIIO CTPYKTYPUPOBAHHBIM OTBET JIOJDKEH COJIEpKaTh B ceOe CIENyIolue MyHKTHI:

OIPEJIETICHUE TJIABHBIX TEOPETUYECKHUX ITOJIOKEHUN M TEPMHHOB; IIPUMEPHI IO TEME BOOPOCA;
pa3Hble B3Il YYEHHBIX Ha 3aJaHHBIA Bompoc. O0ydaromeMycsi peKOMEH1yeTcs MOAKPEIIATh
OTBET CChUIKaMHU Ha y4eOHbIe MOCOOMS U IMTAaTaMM Y4YEHbIX, M3y4aloluX TeMy Bompoca. Peko-
MEHJIyeTCsl OLIECHUTh OTBET C pa3HbIX CTOpOoH. Eciu B oTBeTe 00yyaromuiicss HCIOIBb3YET COKpa-
IIEHUs, HY’KHO MOSCHUTh, KaK OHM paciin(poBbiBatoTcs. Clenyer cTporo oTBeyarh Ha MOCTaB-
JICHHBIM BONPOC U HE MBITAThCA HAMMCATh JUIIHIOW MHPOPMALUIO, TP 3TOM OTBET Ha BOIPOC
JIOJKEH ObITh MaKCUMallbHO MOJHBIM. Ilepen HamucaHnueMm oTBeTa Ha Oymare HEOOXOAMMO CO-
CTaBUTh NMPUMEPHBIN IJIaH OTBETAa HA HK3aMEHALMOHHBIN BOIPOC, YTOOBI BHECTH B OWJIET BCIO
HY)XHYI0 nHGopmanuoo. Kaxaplii oTBET I0JKEH UMETh JOTHYECKOe 3aBEepIIECHUE U COJEP)KaTh

BBIBOJIBL.
PaGotra ¢ yueGHOil tuTeparypoii (KOHCIIEKTOM )
[Tpu pabote ¢ nuTeparypoit (KOHCIIEKTOM) MPH MOJATOTOBKE K IK3aMEHY OOCIIaroIIeMycCs

PEKOMEHIYETCSL:

1. [ToAroToBUTH HEOOXOAUMYIO HHPOPMAITMOHHO-CIIPABOYHYIO (CIIOBApH, CIIPABOYHUKH)
1 PEKOMEH/IOBAHHYI0 HAyYHO-METOIUYECKYIO JIUTepaTypy (Y4eOHHKH, ydeOHBbIC TTOCOOHS) s
MOJTYYCHUST UCUEPITHIBAIOIINX CBEICHUI 110 KaXKIOMY SK3aMEHAIIMOHHOMY BOIIPOCY.

2. YTOYHUTH HAIUYKE COJIEPKaHUS U 00BEM MaTepHasia B JIEKIMIX U ydeOHOU JIuTepa-
Typ€ JUIsl paCKPBITHS BOIIPOCA.


https://newlmhttps/newlms.magtu.ru/course/view.php?id=87243#section-0
https://e.lanbook.com/book/108106
https://e.lanbook.com/book/99065
https://e.lanbook.com/book/90165
https://disshelp.ru/diplomnye-raboty/aktualnost-temy.html
https://disshelp.ru/diplomnye-raboty/aktualnost-temy.html
https://disshelp.ru/poisk-istochnicov-informacii.html
https://disshelp.ru/poisk-istochnicov-informacii.html

3. JIOTIOTHUTH KOHCHEKTHI HeMoCTaroniel nHGOpMaIMe Mo OTIACIbHBIM acnekTam, 0e3
KOTOPBIX HEBO3MOJKEH IOJIHBINA OTBET.

OcHOBHBIE BU/Ibl CUCTEMAaTU3UPOBAHHOMN 3aIIMCU IPOYUTAHHOTO:

— aHHOTHUPOBAHME — MPEAEIBHO KPAaTKOE CBSI3HOE ONMCAHUE TPOCMOTPEHHOM WM MIPOYH-
TaHHOM KHMIU (CTaThu), €€ COJIepKaHUsl, ICTOYHUKOB, XapaKTepa U Ha3HAUYEHUS;

— IUIAHUPOBAHUE — KPATKas JIOTUYECKasi OpraHU3alus TEKCTa, paCKpPhIBAOIIAs COAECPHKa-
HUE U CTPYKTYPY U3y4aeMOro MaTepuania;

— TE3UPOBAaHUE — JIAKOHWYHOE BOCIPOM3BE/IEHUE OCHOBHBIX YTBEpPXKACHUI aBTOpa 0e3
pUBJICYEHHS (PAKTUUECKOTO0 MaTepuaa;

— LIUTUPOBAHUE — JIOCIIOBHOE BBIIIMCHIBAHUE U3 TEKCTa BBIIEP)KEK, U3BJICUECHUHN, Haubo-
Jiee CYIIECTBEHHO OTPAKAIOLIUX Ty WIM UHYIO MBICIb aBTOPa;

— KOHCIIEKTHPOBAHHUE — KPAaTKOE M IOCIEA0BATEIbHOE U3JI0KEHUE COJAEPKAaHUS MPOUU-
TaAHHOTO.

4. PacripenenuTh BeCh MaTepual Ha 4acTU C YYETOM HX CIOXHOCTH, COCTaBUTh rpaduk
MOATOTOBKHU K 3K3aMEHY.

5. BHUMAaTeNbHO MPOYMUTATh MaTepuan KOHCIIEKTa, y4eOHHMKA WM APYroro MCTOYHHMKA
uH(pOpMaIK, C LENbI0 YTOYHEHUNH OTAENbHBIX MOJIOKEHUH, CTPYKTYpUpPOBaHUS WH(pOpMaInHy,
JIOTIOTHCHUS Pab0vHX 3amuceil.

8. IloBTOpHO MpoUUTaTH COAEpPHKAHUE BOIPOCA, MPOITYCKask WK OErjao mpocMaTrpuBas Te
4yacTU MaTepuasa, KOTopble ObUIM YCBOEHBI Ha IIPEIbIIYILEM JTaIIE.

9. IlpounTats emie pa3 MaTepuan C yCTAHOBKOW Ha 3allOMHMHAHHE. 3allOMUHATh CIEAYET
HE TEKCT, a €r0 CMBICII U €T0 JIOTUKY. B nepByro oueper He0OX0IMMO 3alIOMHUTH TEPMHHBI, OC-
HOBHBIE ONPEIECICHUs, TOHATHUS, 3aKOHBI, PUHLIUIBI, AaKCHOMBI, CBOMCTBA U3y4aeMbIX IpPOLIEC-
COB M SIBJICHH, OCHOBHBIE BIHSIONINE (PAaKTOPbI, UX B3aMMOCBA3H. [107€3HO COCTaBIATH OIMOp-
HbIE KOHCIIEKTBHI.

10. MHOTOKpaTHOE MOBTOPEHUE MaTepHalia C MOCTEIIEHHBIM «CKHUMaHUEM» €ro B 00bemMe
CIIOCOOCTBYET XOPOIIEMY YCBOEHHUIO U 3alIOMHUHAHUIO.

11. B mocnegHuil AeHb NOATOTOBKM K 3K3aMEHY CIIEAYET IPOrOBOPUTH KPATKUE OTBETHI
Ha BCE BOIIPOCHI, a HA T€X, KOTOPbIE BBI3BIBAIOT COMHEHMSI, OCTAHOBUTECH OOJIee OAPOOHO.

3. llopsA10K MOATOTOBKH U 3aIIMThI BBINYCKHOI KBATH(UKAIIMOHHOH PadoThI

BoinonHenne M 3amuTa BBITYCKHOM KBaJU(DPHUKAMOHHOM pabOThI SIBISIETCS OJHOM M3
¢dbopM rocyIapCcTBEHHON UTOTOBOM aTTECTAIlUH.

[Ipy BBINOJIHEHUH BBIMYCKHOW KBaJIM(PUKALMOHHOW pabOThl, 0Oydaromuecs IOTKHbI
MO0Ka3aTh CBOM 3HAHMUSI, YMEHUS U HaBBIKU CAMOCTOSITEILHO pelliaTh Ha COBPEMEHHOM YPOBHE
3a/1a4M cBoed MpoecCUOHaIbHON AeSTeNbHOCTH, TPOPECCHOHAIbHO U3JIaraTh CeHalIbHYIO
UH(OPMAIUIO, HAYYHO apryMEHTHPOBATh U 3aIIMIIATh CBOIO TOUKY 3PEHHUS.

OOyuaromiyii, BHITOIHSIOMUI BRITYCKHYIO KBATU(UKAIIMOHHYIO paboTy JOJKEH MOKa3aTh
CBOIO CITIOCOOHOCTb U YMEHHE:

— OIpeAETATh U POPMYIUPOBATH MPOOIEMY UCCIIEIOBAHUS C YUETOM €€ aKTYalIbHOCTH;

— CTaBUTb LIETTU MCCIIE0BAHUS U ONPEAETATh 3a7a4i, HEOOXOAUMBIE JIJISl UX JOCTHIKCHMUS;

— aHAJIM3UPOBATh U 0000IATh TEOPETUUYECKUN U SMIUPUUYECKUN MaTepual Mo TeMe Ucclie-
JIOBaHMsI, BBISIBIISITH IPOTUBOPEUHS, J€JIaTh BBIBOIBL;

— IPUMEHATh TEOPETUUECKNUE 3HAHUS IIPU PEIICHUH NPAKTUUECKUX 3a/1a4;

— JleNnaTh 3aKII0YEHHe M0 TEeMe MCCIIeO0BaHMs, 0003HAuaTh MEPCIEKTUBBI JAIbHEHIIEro
M3YYEHHUS UCCIIElyEMOI0 BOIIPOCa;



— 0opMIIATH padOTy B COOTBETCTBHU C YCTAHOBJIEHHBIMHU TPEOOBAHUSIMH.

3.1 IloAroToBHUTEJBLHBIH 3TANl BHINOJHEHHS BbINYCKHOH KBAJIM(PHUKANMOHHON padoThl
3.1.1 Boroop memul 661nycKHOU KEANUDUKAUUOHHOU pAdOmbl

OOyuaronuiics caMOCTOSATEIBHO BBIOMpAEeT TEMYy M3 PEKOMEHIyEeMOro IepedHs TeM
BKP, npeacrasiennoro B npuioxenuu 1. OOyyaromuiicss (HECKOIBKO 00YyJaOUINXCsl, BBIITOII-
Hstomux BKP coBMecTHO), 10 NHCbMEHHOMY 3asBJICHHUIO, UIMEET IPaBO MPEATIOKHUTH CBOIO Te-
My Ul BBIIYCKHOW KBaJU(UKALMIOHHON PabOThl, B Cilydyae € 0OOCHOBAHHOCTH M 11€JI€C000-
pa3sHOCTH ee pa3pabOTKH JAJs IPAKTUYECKOrO IPUMEHEHUs B COOTBETCTBYIOIIEH 001acTH Ipo-
(beccnoHaIbHOM AEATENIBHOCTH WM Ha KOHKPETHOM 00BEKTE MPO(EeCCHOHAIBHON AEATEebHO-
ctu. YTBepxkaeHue teM BKP u HazHaueHune pyKOBOIUTENS YTBEPKAAETCS MIPUKA3OM I10 YHH-
BEPCUTETY.

3.1.2 @ynkyuu pyxogooumens 6blnyCKHOU K6AIUPUKAUUOHHOU padombl

JIJ1s1 HOITOTOBKY BBIMTYCKHOM KBaJIM(DUKAIIMOHHONW pabOThl 00yYaronieMycs Ha3HayaeTcs
PYKOBOAMTEIb U, TP HEOOXOIMMOCTH, KOHCYJIbTAHTHI.

PykoBogutens BKP momoraer obyuatomemycsi chopMynupoBatb 00bEKT, IPEAMET HUC-
CJICIOBAHMS, BBIIBUTH €0 aKTyallbHOCTh, HAYYHYIO HOBH3HY, pa3padoTarh IJIaH HCCIIEI0Ba-
HUS; B TIpOIecce pabOThI MPOBOJUT CHCTEMATHICCKHE KOHCYIbTAIIH.

[TonroroBka BKP obydaromumMes v 0T4eT nepe]] pyKOBOAUTEIIEM PeaTu3yeTcsl COTIaCHO
KaneHaapHomy rpaduky padotsl. Kanennapueiii rpaguk paboTsl 00y4aromerocs coCTaBiseTcs
Ha Bech nepuos BoeimonHeHuss BKP ¢ ykazanuem ouepeiHOCTH BBINOJHEHUS OT/IEIbHBIX 3TAllOB
U CPOKOB OTYETHOCTH I10 BBIMOJTHEHHUIO paOOTHI MEpe]l PYKOBOAUTEIEM.

3.2 TpeGoBaHus K BbIIYCKHOI KBATU(UKAIIMOHHOH padoTe

[Tpu moAroToBKe BHIMYCKHON KBaTU(pHUKAIIMOHHON paboThl 00yYaromuiicss pyKOBOACTBY-
€TCSl METOANYECKUMHU YKa3aHUSAMH:

1. Cubararymuinn C.K., Xapuenko A.C. Metamrypruyeckiue CBOWCTBA Kele30pyIHOTO
CBIpbsl: yueOHoe nocobue. Maruuroropck: M3a-so Marauroropck. roc. TexH. yH-ta uM. .M.
Hocosa, 2018. 150 c.

2. Cubararymuma C.K., Xapuenko A.C. KauecTBO HIMXTOBBIX MaTepuajoB JOMEHHOU
IUTaBKHU, BKJIIOYAIOIIMX TUTAHOMATHETHTHI M CUAEPUTHI: yueOHoe nocoOue. MarHUToropck:
W3 n-Bo Marauroropck. roc. Texs. yu-ta um. [.11. Hocosa, 2012. 150 c.

3. @opMuUpOBaHUE DIIIMIICOMIOB BBITYCKa M Pa3pbIXJICHUS NPH JIBHKEHUHU IIHXTOBBIX
matepuaioB / Teopus, TEXHOJIOTHs U aBTOMAaTHU3allKs JOMEHHOIO Ipolecca: MpakTUKyM. Mar-
HuTOoropck: M3n-so Marunuroropck. roc. TexH. yH-ta uM. I'.11. Hocona, 2019. C. 76 — 112.

4. Hesacos A.l'., IBanoB A.B., Makaposa I1.B. 3yueHne 0CHOBHBIX 3aKOHOMEpPHOCTEN
arJIoOMEpalMoOHHOIO Ipolecca: METOJUYECKHE YKa3aHUs K JIaOopaTOpHBIM 3aHSATUAM. Maruu-
toropck: M3a-so Maruurtoropck. roc. TexH. yH-ta uM. I'.1. Hocosa, 2009. 18 c.

5. Heacos A.l'., IBanoB A.B., Maxkaposa .B.Onpenenenue HanpapieHHUs KalluuLsIp-
HOTO /IaBJIEHUS B CJI0€ TOHKOM3MEIbYEHHOI'O KOHIEHTPATa U YIPOUYHEHHUS YBIa)KHEHHBIX KOM-
KOB €r0 3a CUeT CHJI KalWJUIIPHOTO JaBJICHUS: METOJUYECKUE YKa3aHUs K JJaOOpaTOpHBIM 3a-
HATUAM. Marauroropck: M3a-so Maruurtoropcek. roc. TexH. yH-ta uM. [.J1. Hocosa, 2012. 13
c.

6. Hescos A.I'., lIBanos A.B., Makaposa I1.B. Onpenenenne MakcCuMalIbHON KaluJuIsp-
HOM BJAro€MKOCTH M KaNWUISPHOIO JIaBJIE€HUS B CJIO€ TOHKOW3MENbYEHHOIO KOHLIEHTpATa.
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Meroandeckue ykazaHus K 1aOOpaTOPHBIM 3aHATHSIM. Marautoropck: M3ma-Bo Marautoropcek.
roc. TexH. yH-Ta uM. I'.11. HocoBa, 2012. 13 c.

7. HesicoB A.T'., iBanoB A.B., Makaposa I1.B. Onpenenenue ra3onpoHUIIAEMOCTH arjo-
MEpPALMOHHOM IIMXTHI U 3aBUCUMOCTH €€ OT BIAXKHOCTH U COJIEpXaHUs B HEW Bo3Bpara. Mar-
HuToropck: M3n-Bo MarauToropck. roc. Texs. yH-ta um. I.J1. Hocosa, 2014. 20 c.

8. ITanumeB H.B. Ilpaktukym no kypcy «Teopuss U TE€XHOJOTHS MOJATOTOBKH CBIPbS K
JIOMEHHOM TI1aBKe»: Y4uel. mocodbue. Marauroropck: M3ma-Bo MarHuToropck. roc. TeXH. yH-Ta
nm. I'.'1. Hocosa, 2011. 84 c.

9. Cubararymumn C.K., BaranoB A.U., Xapuenko A.C. BiustHue ypoBHS 3aChIlIU U Ta30-
BOI'0 MOTOKA Ha YIJIbl OTKOCA MAaTEPUATIOB B MoAenu. Marautoropek: M31-B0 MarHuToropcek.
roc. TexH. yH-Ta uM. I'.11. HocoBa, 2015. 17 c.

10. Cubararymnun C.K., BaranoB A.U., Xapuenko A.C. M3ydeHue BIUSHUS BUJA MINX-
TOBBIX MaTEpUaAIOB U MX PACIPENEICHHUS Ha Ia3olpOHMIIAEMOCTb. Maruuroropck: M3a-Bo
Maruurtoropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2015. 16 c.

11. Cubararynnun C.K., BaranoB A.U., Xapuenko A.C. V3yuenue BAMSHUSA KPYITHOCTH
u (opmbl MaTepuasoB Ha MX razonpoHuaeMocts. Maruuroropck: M3n-Bo MarHuToropck.
roc. TexH. yu-ta um. I'.1. Hocosa, 2015. 11 c.

12. Cubararymmmn C.K., Baranos A.U., IIpoxopos N.E., Maiioposa T.B. Pacuér Texuu-
YECKUX TOKa3aTejael JTOMEHHOW IUIaBKu. Maruurtoropck: M3a-Bo MarHuTOropck. roc. TEXH.
yu-ta uM. [.11. Hocosa, 2011. 72 c.

13. Cubararymun C.K., Makaposa 1.B., HaceipoB T.M. Onpenenenue TeXHUUECKUX
MoKa3areie JOMEHHOW IUIaBKH MpPU MPOEKTUPOBAHUU HOBOTO METAJLTyPTMUYECKOTO IMpes-
npusitusa. Maraurtoropek: M3narensckuii nentp @I'bOY BIIO «MI'TVY», 2014. 50 c.

14. Cubararymnun C.K., Xapuenko A.C. AHanu3 NpuYNH U3MEHEHUsS YIEIBbHOTO pac-
X0Jla KOKCa U MPOHU3BOAUTEIHHOCTU TOMEHHOW MEYH IO MPOU3BOJICTBEHHBIM JaHHBIM. Mar-
Hutoropck: M3a-so Marnuroropck. roc. Texs. yH-ta um. [.J. Hocosa, 2011. 18 c.

15. Cubararymnun C.K., Xapuenko A.C. Ananu3 paxTopoB, BIUSIONIUX HAa PaBHOMEP-
HOCTb cOoCTaBa uUXThl. Maruuroropck: M3n-so Marauroropck. roc. Texs. yH-ta um. I'.11. Ho-
coBa, 2012. 17 c.

U JIOKAJIbHBIM HOPMaTUBHBIM akToM yHUBepcutera CMK-O-CMI'TY-36-20 BeimyckHas
KBaM(UKaMOHHAs paboTa: CTPYKTypa, CoAepKaHue, OOIIMe MpaBuia BRIIOJIHEHUS U 0(hOpM-
JICHUS.

3.3 IlopsinoK 3a1IUTHI BHINYCKHOM KBAJIH(PHKANMOHHON PadoThI

3aKkoHYEeHHAs! BBITyCKHAsI KBaTU(UKAIIMOHHAS padoTa JODKHA MPOUTH TPOLEIypy HOP-
MOKOHTPOJISI, BKIIF0Uasi MIPOBEPKY Ha 00bEM 3aMMCTBOBAaHUH, a 3aTeM MpeCTaBICHa PYKOBOIH-
TeN0 A7 OOPMIIEHUS] NMHUCBMEHHOTO OT3bIBa. [locne odopmileHUs OT3bIBa PYKOBOAMTEIS
BKP nanpasisercs Ha peneH3n0. PeleH3eHT OLeHMBAeT 3HAaUUMOCTb MTOJyUYEHHBIX PE3yJbTa-
TOB, aHAIM3UPYET UMeEIolIecs B padoTe HETOCTATKU, XapaKTepu3yeT KauecTBO ee odopmiie-
HUS W U3JI0KEHUSI, TAeT 3aKJII0YEeHHE (PEIEH3UI0) O COOTBETCTBUHM PAOOTHI MPEIBSIBISIEMBIM
TpeOOBaHUSAM B TUCbMEHHOM BUJIE.

Brimycknast kBanu@ukanuonHas paboTa, MoANKMCaHHAs 3aBeAyOmUM Kadenpoi, nmero-
11asi pelieH3MI0 U OT3bIB PYKOBOJIUTENS PaOOThI, JOMYCKAETCS K 3allluTe U MepelaeTcsl B Tocy-
JAPCTBEHHYIO YK3aMEHALIMOHHYIO KOMHMCCHIO HE MO3/IHEE, YEM 3a 2 KaJICHIAPHBIX JHS 10 JaThl
3alUTHI, TaKXkKe padoTa pa3MeIIaeTcs B 3JEKTPOHHO-OMOIMOTEeYHON CHCTeMe YHUBEPCHUTETA.
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OOBsiBIEHHWE O 3alUTE BBITYCKHBIX padOT BHIBEHIMBAaeTCS Ha Kadeape 3a HECKOJbKO
JHEU J0 3aIUTEHL

3ammTa BBITYCKHOH KBIM(UKAIIMOHHOW PabOTHl MPOBOJUTCA Ha 3acEJaHHUU TOCyAap-
CTBEHHOM »K3aMEHAIIMOHHON KOMHCCHUU W SIBIACTCS MyOIMYHOU. 3amuTa OJHOW BBITYCKHOM
paboThl He doncha npesviuiams 30 munym.

st coobmienus oOyvaronemycs npeaocrasisercs He 6onee 10 munym. CooOiieHue 1o
conepxanuto BKP compoBoknaercs HeoOXOoAMMBIMU TpaUuecKUMHU MaTepualaMu W/WiH
Mpe3eHTaIMel ¢ pa3aaTouHbIM MaTepuaioM s wieHoB ' DOK. B I'OK moryT ObITh npencras-
JIEHBl TAK)X€ JPyrue MarepHualibl, XapaKTEPU3YIOUIUE HAYYHYIO M MPAKTUYECKYH) LEHHOCTb
BbIlToTHEHHOM BKP — negaTtHbie ctatbu ¢ yyactueM BblyCcKHUKA 110 TeMe BKP, nokymeHTsl,
yKa3bIBaroOMIMe Ha MpakTudeckoe npumeHenne BKP, makeTsl, 00pasibl MaTepraioB, U3aeIui
U T.II.

B cBoeM BeIcTyIUIeHHH 00y4aroUUiCs JOKEH OTPa3UTh:

— coJiepKaHue MpoOIeMbl U aKTyallbHOCTb UCCIIEIOBaHUS;

— 1eJb ¥ 33J]a4M HCCIIEJOBAHUS;

— OOBEKT M MPEAMET UCCIICJOBAHMS;

— METOJIMKY CBOETO MCCIIE/IOBAHNUS;

— IOJIyYEHHbIE TEOPETUUECKUE U TIPAKTUUECKUE PE3YIIbTaThl UCCIEA0BAHNUS;

— BBIBOJIbI U 3aKJIFOUEHUE.

B BBICTYIUIEHUM TOJKHBI OBITh Y€TKO 0003HAYEHBI PE3YIbTATHI, TOJyYCHHBIE B XO/I€ HC-
CJIEIOBaHMsI, OTMEUEHA TEOPETUUECKAsl U IIPAKTUUECKask HEHHOCTD MOJIyYEHHBIX PE3yJIbTaTOB.

[To okOHYaHWM BBICTYIIJICHUS BHITYCKHUKY 33/1al0TCSI BOIIPOCHI IO TeMe ero paboTsl. Bo-
IIPOCHI MOT'YT 33J]aBaTh BCE MPUCYTCTBYIOLIME. Bece BOMPOCH MPOTOKOIUPYIOTCS.

3aTeM CJIOBO MPEJOCTABISAETCS HAYYHOMY PYKOBOAMUTEINIO, KOTOPBIN JAeT XapaKTepUCTH-
Ky pabotsl. [Ipy OTCyTCTBUM PYKOBOAUTENS OT3bIB 3a4MTHIBAETCS OJJHUM U3 wieHoB ['OK.

[Tocne 3TOro BBICTYNAET PELEH3EHT WM PELEH3Hs 3a4UThIBACTCS OJJHUM U3 4jieHoB ['OK.

3acnymaB oQUIIMANTBHYIO PEIEH3UI0 CBOCH pabOThl, CTYIEHT JOJKEH OTBETUTH HAa BO-
IPOCHI U 3aMEYaHMsI pELIEH3EHTa.

3areMm npencenarens ['OK mpocuT npucyTcTBYOMMX BBICTYIUTH 110 CYIIECTBY BBITYCK-
HOM KBaNM(PUKAIIMOHHOM pabOThl. BHICTYIIEHHS YI€HOB KOMUCCUU M NMPUCYTCTBYIOIIMX Ha
3amure (10 2-3 MUH. Ha OJHOTO BBICTYIAIOIIET0) B MOPAIKe CBOOOIHOM TUCKycCcuU U oOMeHa
MHEHHUSMU HE SIBJSIIOTCA 00s3aTENbHBIM 3JIEMEHTOM MPOLEAYpPbI, T0O3TOMY, B Clyyae OTCYT-
CTBUS )KETAIOUINX BBICTYITUTh, OH MOXET OBbITh OMYIIICH.

[Tocne muckyccuu mo Teme paboThl CTYIEHT BBICTYHAET C 3aKJIIOYUTEIbHBIM CIOBOM.
OTHKa 3alMThl IPEINUCHIBAET MPU 3TOM BBIPA3UTh OJIATOJAPHOCTh PYKOBOJIUTENIO U PELIEH-
3€HTY 3a NpojieTaHHyI0 padoTy, a Taxke wieHaM ' DK u BceM NpHCyTCTBYIONUM 32 BHUMAaHUE.

3.4 Kpurepun olleHKH BBINYCKHOI KBaIU(GUKAIMOHHONH padoThI

Pesynbrarsr 3amutel BKP onpenensirorcss olleHKamMH: «OTJIMYHO», «XOPOLLIOY, «yAOBIE-
TBOPUTEIHLHOY, «HEYJOBIETBOPUTEIHHO» U OOBSIBIISIOTCS 6 O€Hb 3auiumnbl.

Pemenne 00 orieHke npuHUMaeTcs Ha 3akpbIToM 3acenannu ['OK nmo okoHuaHuu mpore-
JyphI 3alIUTHl BCEX padOT, HaMEUeHHBIX Ha AaHHoe 3acenanue. Jns omenku BKP rocynap-
CTBEHHAas K3aMEHAIlMOHHAsl KOMUCCHUS PYKOBOJICTBYETCS CIEAYIOIIUMU KPUTEPUSMU:

— aKTyaJIbHOCTb TEMBI;

— HAYYHO-IIPAKTHYECKOE 3HAYEHUEM TEMBI;
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— Ka4yecTBO BBINOJIHEHMs pabOThl, BKIIIOYasl JEMOHCTPALMOHHBIE U IPE3CHTALMOHHBIE
MaTepuabl;

— COJEPIKATENIbHOCTD JI0KJIa/la U OTBETOB Ha BOIIPOCHI;

— YMEHHE NPECTaBIATh padOTy Ha 3aIIUTE, YPOBEHb PEUEBON KYJIbTYPHI.

OrneHka «OTJIHYHO» (5 6ATUIOB) BBHICTABISETCS 32 TIIyOOKOE PACKPBITHE TEMBI, ITOJTHOE BbI-
IIOJTHEHUE ITOCTABJIEHHBIX 33/]ay, JOIMYHO M3JIOKEHHOE COJepKaHHe, KaueCTBEHHOe odopmiie-
HUE paboThI, COOTBETCTBYIOIIEE TPEOOBAHUSIM JOKAJIbHBIX AKTOB, BHICOKYIO COAEPIKATEIbHOCTh
JIOKJIaJa ¥ JEMOHCTPAallMOHHOI'O MaTepuaja, 3a pa3BEpPHYTbIE U IOJIHbIE OTBETHl HAa BOIPOCHI
gienoB I OK;

Orenka «xopouoy» (4 6aja) BBICTABISETCS 3a TIOJHOE PACKPBITHE TEMBI, XOPOIIIO Mpopa-
O0oTaHHOE cojiep)aHue 0e3 3HAYUTENbHBIX MPOTUBOPEUUH, B 0OPMIICHHH pabOThl UMEIOTCS He-
3HAYUTENIbHbIE OTKJIOHEHUS OT TpeOOBaHMIA, BBHICOKYIO COAEP)KATEIbHOCTh JOKIaZa U JIEMOH-
CTpallMOHHOTO MaTepuana, 3a HeOOIbIINEe HETOYHOCTH TP OTBETaX Ha Bompockl wieHoB [ DK.

OrneHka «y/0BJIeTBOPUTEIbHO» (3 Oaia) BBICTABISIETCS 32 HEMOJIHOE PACKPBITHE TEMBI,
BBIBOJIOB U MPE/JIOKEHUM, HOCSIIUX OOIINI XapakTep, B opopMiIeHHU pabOThl UMEIOTCS HE3HA-
YUTEIbHBIE OTKJIOHEHHS OT TpeOOBAaHUU, OTCYTCTBUE HATJISIIHOTO MPEACTaBIEHUS pabOThI U 3a-
TPYIHEHHUs IPU OTBETaxX Ha Bompockl wieHoB ['OK.

OreHka «Hey/A0BJIETBOPUTENbHO» (2 0aia) BHICTABIACTCS 32 YACTHYHOE PACKPBITHE Te-
MBI, HEOOOCHOBaHHbBIE BBIBOJIbI, 32 3HAYUTEIbHBIE OTKIIOHEHUS OT TpeboBaHUM B 0popMIIeHUH U
MPEACTABICHUHN PabOThI, KOT/Ia 00y4YaOIIUIACs JAOMYCKAET CYIIECTBEHHBIC OIIMOKU MPU OTBETE
Ha Bonpockl wieHoB ['OK.

OreHKa «HeyT0BAeTBOPUTENbHO» (1 Oayn) BEICTaBNIsSIETCS 32 HEOOOCHOBAHHEIC BBIBOJIBI,
3a 3HAUUTEIbHBIC OTKIOHEHUS OT TpeOoBaHMii B 0POPMIIEHUH U MIPEACTABICHUH pabOThI, OTCYT-
CTBHUE HATJISHOTO MpeACTaBIeHUS pabOoThl, KOT1a 00y4Jaroluiicss He MOKET OTBETHTh Ha BOIIPO-
cel wieHoB ['OK.

OLeHKH «OTIIMYHOY», «XOPOILO», «YIAOBJIETBOPUTEIBHO» O3HAYAIOT YCIIEIIHOE IPOXO0XKIE-
HUE€ TOCYJIapCTBEHHOIO aTTECTAlMOHHOIO HCIIBITAHUS, YTO SBJIIETCSI OCHOBAaHUEM Ul BbIIAYU
oOyuyaromemMycs JJOKyMEHTa O BbICIIEM 00pa30BaHUM U O KBaTU(pHUKAIMU 00pa3lia, yCTaHOBJIECH-
Horo MuHucTepcTBOM 00pa3oBaHus U Hayku Poccuiickoit deneparui.
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10.
11.
12.
13.
14.

15.

ITpunoxxenue 1
IIpumepHBbIii IepeYeHb TeM BBIIYCKHbIX KBAJHM(HKAIMOHHBIX padoT

BrlsiBIIeHHE pallMOHAIBHBIX TapamMeTpoB paboThl AoMeHHBIX meuelt [TAO «MMK»y», obecre-
YUBAIOIIMX YMEHBLIEHUE B3aUMHOTO COIIPOTUBIIEHUS [TIOTOKOB IIMXTHI U Ia3a;

[ToBbIIeHNE TEXHUKO-3KOHOMUYECKUX MOKa3aTesneil padbotsl nomeHHbIX nevyeid [IAO « MMK»
3arpy3Koi KOKca paliiOHaJIbHOI'O CUTOBOI'O COCTaBa;

PaznuBka 0co00 HU3KOYTIIEPOAUCTOMN cTanu Ha cisiooBoit MHJI3 kpuBosimHeHOTO THIIA,
AHanu3 BTOPUYHOIO OXJIAXJICHHSI COPTOBBIX HEIPEPBIBHOIUTHIX 3arOTOBOK M3 CTAJIA Pa3HBIX
MapoK;

KadecTBo HENpephIBHOIUTHIX CII00B TOIMMHON 350 MM 13 TpyOHOU CTamu;
CoBeplLIEHCTBOBAHUE TEXHOJOTUH IIPOU3BOJACTBA arjioMepaTa BBEIACHUEM B IIUXTY CBA3YIO-
IIETO KOMIIOHEHTA;

[IpumeHeHne KaibIMHCOACPKAILICH IMOPOIIKOBOW MPOBOJIOKM IPH KOBIIEBOH 00paboTKe
CTaJlu;

Hcnonp30BaHue 10KHOYPAIbCKUX MAPTAHLIEBBIX Py PU IPOU3BOJICTBE CUJIMKOMapraHiia.
BrlsiBlIeHHE pallMOHATIBHBIX PEKUMOB UCIIOJIB30BAHUS IPUPOIHOIO ra3a B JOMEHHBIX eYax C
LEJIbI0 CHUKEHHUS YAJIBHOIO pacxo/ia KOKca,

KomieBas o6padotka cranu mapku 0810 Ha arperate «KOBII-TIEYbY;

Bropuunoe oxnaxnenue cnsida u3 TpyOHOI ctanu Ha onHOopyubeBord MHII3;

OcoOeHHOCTH KOBILEBOI 00OpaOOTKM M HENPEPBHIBHON DPA3JIMBKU aBTOMATHOM CTalu MapKu
Al2;

W3ydeHne TeXHOJIOruu nepepadoTKu KOMIUIEKCHBIX pyl KomaHckoro mMectopokiaeHus ¢ u3-
BJICUECHUEM JKeJIe3a, BaHaAMsI, OKCUA TUTaHA U METAJNINYECKOr0 TUTAHA,
CoBepIlIeHCTBOBAaHME TEXHOJOTUMU MPOM3BOJACTBA arjioMepara Ha arjoMalllHe IJI0LIAJbIo
criekanus 300 M2 TIAO «MMK»;

OmnpezneneHye palMoHAIbHOTO TEMIIEPAaTYPHOTO pekuMa MpH KOBLIEBOM 00pabOTKH CTalu B
KKI ITAO «MMK».
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