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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

HensiMu ocBoeHUst AUCHUTUINHBL «l[puKIagHas TepMOIUHAMUKA U KHHETUKA SBIISIOTCS:
npuoOpeTeHNEe CTyJAEeHTaMU 3HAaHUH M KOMIIETECHIMH B 00JIaCTH TEPMOJWHAMHUYECKOTO H
KHMHETHUYECKOT0 aHaIM3a METATyPrUUeCKUX CUCTEM U TIPOLIECCOB.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucummmnza [IpukiagHas TepMoauHaMUKa M KUHETHKA METaUIypPrU4eCKUX IPOLECCOB
BXOJIUT B 0053aTEJIbYIO 4aCTh YU€OHOTO I1aHa 00pa30BaTeIbHOM MPOTPAMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(hopMUPOBaHHBIC B pe3y/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

IIpou3BoaCTBO KOKCa

HccnenoBanus Mpoueccos IPOU3BOJCTBA arjioMepara

3HaHus (YMEHMs, BJIAJIEHUs), IOJyYEHHbIE NPU U3YyYEHUN JaHHOM IUCLMIIIMHBI OyxyT
H€O6XOI[I/IMBI AJIL U3YUCHUA III/ICI_[I/IHJII/IH/ ITPAKTHK:

ITonroToBka K npoueaype 3aluThl U 3al11Ta BBITYCKHOW KBaTU()UKALMOHHOM paboThI

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHus aucuuiuiiHbl (Monyins) «llpuknagHas TepMoauHaMHUKa U
KMHETHKAa METaJUTyprHuecKuX IPOLEeccOB» OOyyarolmMics AOoDKeH o00dalaTh CrelyrolUMU
KOMIETEHIMSIMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-1 CnocobeHn pemiats MIpOU3BOACTBEHHbIE U (MJIM) HUCCIEAOBATEIbCKUE 3a]]a4l, HA OCHOBE
(byHIaMEHTAIBHBIX 3HAHUU B 00JIACTH METAJUTYPTUU

OIIK-1.1 Pemaer mpodeccuonanshbie 3a1au B 0071aCTU METALTYPIUH U MPOIIECCOB
METANI000Pa00TKH, HCIIOJIB3YsT (hyHIAMEHTAIbHbIC 3HAHMS

OIlK-1.2 Brnageer crocobamu u mpuemMaMu penieHUs UCCIEAOBATEIbCKUX 3a/lay B
MPEIMETHOM 00JIACTH METAJUTYPTHH H METAIIIO00pa0OTKH

OIIK-1.3 [Ipumensier QyHAaMEHTaNbHBIE MEXKIUCHUILUTUHAPHBIE 3HAHUS IS

peleHus 3a1a49 B IpodecCHOHAILHON eITEIHOCTU




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIUIINHBI (MOIYJIs)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B ToM

HHUCJIC:

— KoHTakTHas padora — 30,85 akan. yacos:
—ayautopHas — 30 akaJ1. 4acos;
— paeayautopHas — 0,85 akaj. yacos;

— camocTosiTenpHas pabota — 77,15 akaj. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;

(DOpMa aTrrecTaluu - 3a4cT

AynuropHas ) =
o [xonTaKTHAS pabora E 3 Dopma TeKyLero
Paznen/ rema g| (waxan wacax) | g E‘ Bitn HORTPOTH Kon
g 8 ©|camocrosTensHoil | ycrieBaeMoCcTH 1
JUCITUTUTAHBI 3 [~ . | KoMITeTeHITUI
@) Q & paboThI MIPOMEKYTOYHOM
na6. [mpaxr.| €&
Jlek. s aTTecTaluu
3aH. | 3aH. | QO &
1.
TToaroroska k
MIPAKTHIECKOMY
11 T . 3aHsaTUIo Nel, IIpakTnueckoe
' COPHA  TOPCHW  TOILTHBA. BBITIOJIHEHHE 3ansaTHe Nel,
TePMOIUHAMHKA MEXaHH3M H N
pMOZL ’ JIOMAIITHETO YCTHBII O1Ipoc, OIIK-1.1,
KUHETHKA PEaKins TOPEHHs ra3os, 3 3 |1625 paCUETHOTO craa OIK-1.2
TEpMOJAMHAMUKA, MEXaHU3M u ! saxanus JIOMALLIHETo OIK-1 3’
KAHETHKAa pEaKuuid TOpeHHus ¢ pa60Tac’ paCUeTHOTO
y4acTHEM TBEPJOro yriepoja. GuGHOrpadHce B—
KHMH
MaTepHagaMu
1.2 Tepmoammamuia CaMocCTOsITENBLHOE
BOCCTaHOBJIEHHS OKCHJIOB: 3VHCHIE TEML
TepPMOJUHAMHMKA  BOCCTAHOBJICHHS yqa60Ta c ? OIIK-1.1,
OKCHJIOB, MEXaHM3M U KHHETHKA CTHBIH OIIPOC -1.2,
4 4 27 6H6§H0r aduuec v OIIK-1.2
BOCCTAHOBJICHUSI OKCHUJIOB Ta3aMH, Kmﬁ " OIlK-1.3
BOCCTaHOBJIEHHE OKCHUJIOB Bl , MATePHATAMI
MPUCYTCTBUU TBEPAOro yriepoja. P
IToaroroska k
1.3 TepmoanHamMHMKa M KHHETHKA 1IpaKTHYICCKOMY
IIPOLIECCOB C YYacTHEM PacILIaBOB:
Ts ;IIO HHaMHi:; p 3aHATHIO Ne2, IIpaxTuueckoe OIIK-1.1,
OKEICJ'IETGIILHO BOCCTaHOBHUTEIbHBIX 4 4 10 pabora ¢ sansmue Ne2, OIIK-1.2,
. O6ubnuorpacduyec | ycTHBIN orpoc OIlK-1.3
peakuuii B paciuiaBax, OKHCIICHHE B
yriepo/ia Mpy BbIMJIABKE CTalTH. MaTepuanamu
ITogroroBka k
1.4 OcHoBel Teopuu (ha30BBIX HpaKTHICCKOMY
[IPEBPAIEHHIN: TEePMOJUHAMUKA
og agogelmm HOB%ﬁ A dbass: 3aHATHIO N3, IIpakTuueckoe OIIK-1.1,
06pa30BaHI/Ie ThexMe HI)IX’ 4 4 20 pabora ¢ 3aHsTHE N3, OIIK-1.2,
p N p p O6ubnuorpacduyec | ycTHBIH orpoc OIIK-1.3
3apOJIbIIIeH, MEXaHU3M U KHMHETHKA M
pocTta HOBOH (ha3bl U3 3apOIBIIICH. MaTCpHATAME
Uroro no pazaeny 15 15 |[77,15




Hroro 3a cemectp

15

15

73,25

3a4éT

Hroro no JUCHUIIINHE

15

15

77,15

3a4cT




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OO0pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHAsE MOJENb 00pa3oBaTeIbHOro Ipolecca,
CHUCTEMHO ONpEAENAIoNas CTPYKTYpy M COJEp)KaHHE JeATENbHOCTH OO0EHX CTOPOH 3TOro
npouecca (mpenogaBarenss U CTYAEHTa), HMEIOLAas LEIbl0 JIOCTHKEHUE IIAHUPYEMbIX
pe3yibTaToOB € TONPAaBKOM HAa  MHAMBUAYaJbHblE OCOOECHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrHYHOCTh y4eOHOro TMpolecca COCTOMT B TOM, YTOOBI caeiaTh Y4eOHBIH mporecc
IIOJIHOCTBIO YIIPaBIISIEMBIM.

OCHOBHBIMU PHU3HAKAMH 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM IIOHUMAaHUU
ABIIAIOTCA:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— II0JTaliHOEe oONucaHue (MPOEKTUPOBAaHME) CHOCOOOB JOCTHIKEHMS 3aJJaHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIOJb30BaHHE OOpPAaTHOM CBSI3M C LEJIbI0 KOPPEKTUPOBKU 00pa3oBaTeIbHOIO
nporecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOU3BOJIMMOCTh 00pa30BaTENIbHOTO MPOIEcca BHE 3aBUCMMOCTH OT MacTepCTBa
IpenoaaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peanuzanuss KOMIETEHTHOCTHOIO IIOAXOJA IIPENyCMAaTPUBAET MCIOJIb30BAaHUE B
y4e0-HOM TIpoIIecce aKTHUBHBIX M MHTEPAKTHBHBIX (POPM MPOBENCHHS 3aHATHI B COYETAHUU C
BHE-ayIUTOPHOMN paboToii C 11es1bi0 GOPMHUPOBAHUS U Pa3BUTHS IPOPECCHOHATBHBIX HABBIKOB.

TpaguiuonHble 00pa3oBaTeNbHbIE TEXHOJIOTMHM OPUEHTUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNILHOTO  IpoLecca, MPEANONAralolyl0o MpsAMYI  TPAHCISALMIO 3HAHUH  OT
npenogaBaress K CTyJIEHTY (IPEeUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUIIOCTPATUBHBIX
METO/I0B 00ydeHus1). YueOHas IesATeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WudopmanvonHas Jekuus — I[OCJeloBaTelbHOE H3JIOKEHHE MaTepuaia B
JUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TIpenogaBartess).

[TpakTrueckas pabota — opranusaius yueOHoi padoThI C pealbHBIMH MaT€PUATHLHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTabHAsi pPadoTa C aHAJIOTOBBIMH MOJEISIMHU
peaTbHbIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Muxaimmna, E.C. TepMoamHamMuka W KHHETHKAa METaJUTYPTHMUECKHX IPOIECCOB:
yueOHoe mocobue / E.C. Muxanuna, A.JI. Ileremun. — Mocksa : MUCHUC, 2011. — 56 ¢. —
ISBN 978-5-87623-461-2. — Tekcr : anekTpoHHbId // JlaHb @ 31€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117017. — Pexum moctyma: Jyis aBTOPH3.
MIOJIB30BaTENEH.

2. Hupenbman, H. M. Texnuueckas TepMoiuHamuKka : ydeOHoe mocobme / H. M.
[Hupensman. — 2-e u3a., nomn. — Cankr-IlerepOypr : Jlanp, 2018. — 352 c. — ISBN



https://e.lanbook.com/book/117017

978-5-8114-3063-5. — TekcT : anekrponublii // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/107965

0) lonotHuTeILHAS JTUTEPaTypa:

1. Hupenasman, H. M. TexHuueckas TepMoaMHamuKa . ydeOHoe mocobue / H. M.
[upensman. — 2-e u3gd., pon. — Cankr-IlerepOypr : Jlawp, 2018. — 352 ¢. — ISBN
978-5-8114-3063-5. — TekcT : anekrpoHublii // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/107965

2. TepmomuHaMuKa, KMHETHKAa W pacueThl MeTauryprudeckux mpomecco / C. H.
[ManepuH, /1. U. Peoxonkos, I'. B. Cepos [u ap.]. — Mocksa : MUCHUC, 2010. — 235 c¢. — ISBN
978-5-87623-312-7. — TekcT : snekTpoHublii // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/117022

3. Korenpuukos, I'. M. Tepmoaunamuka ¥ KWHETHMKAa METaJUIyprU4e€CKHX IMPOILIECCOB:
(GU3H-KO-XMMUYECKHUE pacueThl IO TEPMOJMHAMUKE ¥ KHUHETUKE TIOBEJICHUS Ta30B U
HEMETA/UTHYECKUX BKIFOUEHHH B cTaiy : yueonoe nmocodue / I'. 1. KotenpHukos, A. B. T1aBos,
K. JI. KoceipeB. — Mocksa : MUCHUC, 2013. — 45 ¢. — ISBN 978-5-87623-577-0. — Texcr :
snek-tpoHHbi /[ Jlanb : ANEKTPOHHO-OMOMMoTeuHass  cucrema. —  URL:
https://e.lanbook.com/book/116991

B) MeToanyeckue yKazaHus:

1. CeeunukoBa, H. IO. [IpakTukyMm 1Mo TEXHHMUYECKON TEPMOJUHAMHKE U TETUIOTEXHUKE !
npaktiukyMm / H. 0. CBeunukosa, C. B. IOguna, A. B. T'opoxos ; MI'TY. - MarHuroropck :
MI'TY, 2018. - 1 osnektpon. onrt. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true. - MakpooObekT. - TeKCT : JIeKTpOHHBIH. - CBEACHHS JOCTYITHBI

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmMHoe oGecrieueHue

Haumenosanne .

0o Ne norosopa Cpoxk neiicTBuUS TUIICH3UU
7Zip CcBOOOHO 0eCcCpPOUHO
FAR Manager |cBo6ogHO 0OeccpoyHO
Bpaysep Yandex|cBoboH0 0ECCPOUHO

IpodeccuonanbHble 6a3b1 JAHHBIX M HHPOPMAIMOHHBIE CIPABOYHBIE CHCTEMBbI
HasBaHue kypca Ccplika

[TouckoBas cucrema Axaaemus Google
(Google Scholar)
Hanumonanbuas
undopmaronno-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuit HHOCKC HAy4YHOI'O
OnektponHbie pecypcsl oudanorekn MI'TY [https://magtu.informsystema.ru/Marc.htmli?local

URL: https://scholar.google.ru/

uM. .. HocoBa e=ru

denepanbHOE rOCY/IapCTBEHHOE

oroketHoe  yupexaenne «Penepansubiii|URL: http://wwwl.fips.ru/
WHCTUTYT IIPOMBIIIIJICHHOM

9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://e.lanbook.com/book/107965
https://e.lanbook.com/book/107965
https://e.lanbook.com/book/117022
https://e.lanbook.com/book/116991
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru
http://www1.fips.ru/

1. VYueOHble ayauTOpUM JIsi TPOBENCHUS 3aHITHH JIGKIMOHHOTO THIA: JIOCKa,
MYJIBTUMEINIHBIE CPEICTBA XPAHCHHUS, TIEpEAadH U MPECTaBlIeHUs HHPOpMAIH

2. YueOHBIC ayJAMTOPWUU JUISI TPOBEACHUS MPAKTHYECKUX 3aHSATHH, TPYMIOBBIX H
WHIVBUIYAILHBIX KOHCYJIBTAIlUN, TEKYIIEro KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAIMH: JTOCKa,
MYJIbTUMEAUUHBINA IIPOCKTOP, FIKPaH.

3. llomemeHust Ui CaMOCTOSTENBHOW pabOThl O0YyYalOmUXCs: IEePCOHAIbHBIC
komibioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B 3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. TlomemeHnue yuisi XpaHEHUS U MPOPHIAKTHYCCKOTO OOCITYy)KMBAaHUSA Y4eOHOTO
000py/IOBaHUS: CTEIUIAXKH JIJIsl XpaHEHHS Y4eOHO-HATISITHBIX TOCOOMI B Y4e0HO-METOINISCKOM
JOKYMEHTAIIUU



ITpunoxxenue 1
6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIuXCs

B kauecTBe OCHOBHBIX CpPEACTB TEKYIIETO KOHTPOJIS HMCHOJB3YeTCs TeCTHpoBaHHE. B
Ka4yecTBE JIOMOJHUTEIBHOH (OPMBI TEKYIEro KOHTPOJS MpeIaraloTcs ayIuTOpHBIE U
BHEAyIUTOPHBIC MUCbMEHHBIC 33/1aHHS (CAMOCTOSITEIbHBIEC U KOHTPOJIbHBIE paboTh). {7t oneHKH
CaMOCTOSITENIbHOW paboTHI MpeiaraeTcsi UCIoIb30BaTh y4eOHO-METOAMUYECKOE 0OecrieueHue B
JJIEKTPOHHOM M OYMa)KHOM BH/IE.

Tematuka 3agaHwii OIS CaMOCTOSITENILHOW pPa0OThI COOTBETCTBYET COJIEPKAHUIO
pa3lesioB AMCHMIUIMHBI U OTHOCSIIMXCS K HUM TeM. OCBOCHHME MaTepHaia KOHTPOJIHPYETCS B
nmponecce IMpoBCACHHUA JICKIMOHHBIX W IMPAKTUYCCKUX 3aHATHMA. KOHTpOJ'IbHBIe BOIIPOCBI U
3a1aHus UL IPOBEICHHS TEKYIIETO KOHTPOJIS BEIOMPAIOTCS UCXOMS U3 COJCPIKAHHS Pa3/IeioB U
OTHOCAIIUXCA K HHM TCM. Brmonaenue JOMAIIHECTO 3aJdaHuA OGGCHG‘II/IBaeT HereprBHbeI
KOHTPOJIb 3a TIPOLIECCOM YCBOGHHsS y4eOHOro MaTepuaia Kaxkaoro oOydaromierocs,
CBOCBPCMCHHOC BLIABJIICHHUEC U YCTPAHCHUC OTCTaBaHUH U OLIHOOK.

ATTecTanys 1o UToraM OCBOCHHUS IUCIMIUINHBL: 3a4eT .

IpakTnyeckoe 3ansiTust Nel:
TepMOaMHAMUYECKHI aHAIU3 MPOoLIEcca TOPEHUSI TOILIMBA.

IIpakTHyeckoe 3anaTHA No2:

KunHeTnka nponeccos ¢ ydacTHeM pacIulaBoB
IIpakTHyeckoe 3anaTHE N3

AHanu3 ($azoBoil 1uarpaMMbl JBYXKOMIIOHEHTHBIX CUCTEM.
IIpumep 1oMalIHero pac4eTHOro 3aJaHus

®opMyJIMPOBKA 3a]aHUSs
Paccunrare ropeHue TBEpIOIo TOIIMBA C 3JIEMEHTHBIM aHAJIN30M Ha CyXyI0 Maccy:
1) OnpenenuTh HEOOXOUMBIN 00BEM KHCIIOpO/ia Ha TOPEHUE TBEPAOTO TOIUIHBA,;
2) Onpenenutsb cocTaB U 00BEM MPOAYKTOB FOPEHUS TBEPOTO TOIUIUBA;
3) Onpenenuth KaTOpUMETPUUYECKYIO TEMIIEPATYPY TOPEHMSI TBEPAOTO TOIIUBA.

Ilepeuens 6onpocoe 0na npoeedenus meKyuieco KOHmpoaa u
NPOMEXNHCYMOUHOI ammecmayuu 6 ghopme 3auema

Paznen 1. Teopus ropenus TominBa:
1. Ponp mpolieccoB ropeHust B mporeccax Mpou3BOJICTBA YEPHBIX U IIBETHBIX METAJIIOB.
2. TepmonHaMHUKa KaKk Hay4YHasi OCHOBA aHAJIN3a PAaBHOBECHOTO COCTOSIHHS TIPOIIECCOB
TOpPEHUS.
3. KoncranTa paBHOBECHS PEaKIIUii TOPEHUS ra3000pa3HOT0, YKUIKOTO U TBEPJIOTO TOTLIINBA.
4. TepMoanHaMuKa peakiuil TOpeHUs Ta30B (MOHOOKCH/IA yTiiepoa, BOJIOPOIa).
4. TepMoarHaAMUKA peaKkIMU BOJSIHOTO rasa.
5. Tepmonnnamuka peakuuu bemna-byayapa.
Paznen 2. TepmoauHamuka BOCCTaHOBJIEHUSI OKCUIOB:
1. O61mure 3aKOHOMEPHOCTH OKUCJICHHSI METAJNIOB M BOCCTAHOBIICHUSI OKCUJIOB.
2. YOpyrocTtb IUCCOLMAIMUA OKCUIOB.
2. KocBeHHOE BOCCTAaHOBJICHHE OKCHUJIOB JKEIe3a.
3. IIpsiMmoe BOCCTAaHOBJIEHUE OKCUIOB KEe3a.



4. BoccTaHOBJIEHHE OKCUIOB U3 pacTBOpA.
5. BoccTaHOBIIEHME OKCHJIOB C IEPEXOIOM METAIIA B PACTBOP.
Pasnen 3. TepmoaunamMuka U KHHETHKA IPOIECCOB C yYaCTHEM PaCIlJIaBOB:
1. O01re 3aKOHOMEPHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB C Y4aCTUEM
MeTaJljia U UIaKa.
2. OxucieHne-BOCCTaHOBIICHHE Mapranua 1 (pocdopa mpu BHITUIABKE CTAIH.
3. PaBHOBecHe peakiuii OKUCIICHHUS YIIIepo/ia IPH BHIIUIABKE CTAIH.
4. TepMmoauHaMUKa Ipoliecca rITy0oKoro 00e3yriaeposKuBaHus MeTalljla PH BhIIIABKE
CTaJIu.
5. Kunernka o0e3yriepoXHBaHus METaJIa IPU BBHITUIABKE CTAJH.
Paznen 4. OcHoBBI Teopun (Pa30BbIX MPEBpAICHUI:
1. TepmoauHamMuka oOpa3oBaHUs HOBOM (ha3bl.
2.Kunernka oOpa3oBaHus LIECHTPOB HOBOM (pa3kbl.
3. MexaHu3M U KHHETHKA POCTa TPEXMEPHBIX 3apOJIbIel HOBOH (asbl.
4.OCHOBBI COBPEMEHHON TEOPUH KPUCTATIIN3AIUHA METAITTNYECKUX PACILIIaBOB.
5. lnarpaMmbl COCTOSIHUS IByXKOMIIOHEHTHBIX CHCTEM.



[Tpunoxenue 2

7 OneHo4YHbIe CPeACTBA 1JIsl POBEACeHHUS IPOMEKYTOYHOM aTTeCTAlluH

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII U

[Tnanupyemble pe3yiabTaThl 00yYeHHs

O1neHOYHBIC CPEACTBA

OIIK-1 Cniocob6en pemiath NpOU3BOJICTBEHHbBIE U (MJIM) UCCIIEI0BATENBCKUE 3a]Ja4H, HA OCHOBE
¢dbyHIaMeHTaJIbHBIX 3HAHUH B 00JIACTH METaJUTypruu

OIlIK-1.1

Pemaer mpodeccrnonanbHble 3a1a4u B
00JIaCTH METa/UTyprud W TPOIECCOB
METaJuI000paboTKH, UCTIONb3Ys
byHIaMeHTaIbHBIC 3HAHUS

Ipumepnwiii nepeyenv meopemudeckux
80NpoCo8 015 3auema:

1. Posib mporieccoB ropeHusi B
mpoleccax MpOU3BOJICTBA YEPHBIX U
I[BETHBIX METAJLJIOB.

2. TepMoarHAMHKA KaK Hay4YHast
OCHOBA aHaJln3a PaBHOBECHOI'O
COCTOSIHUS TIPOIIECCOB TOPEHHUSI.

3. Koncranra paBHOBecus peakuil
TOpeHHs ra3000pa3HOT0, KUAKOTO U
TBEP/IOT0 TOILIMBA.

4. TepmoarHAMUKa pEAKIIU TOPEHUS
ra3oB (MOHOOKCH/IA yTJIepo/ia,
BOJIOPO/IA).

4. TepMoaMHAMUKA PEAKLIUU BOASIHOTO
rasa.

5. TepmoiMHaMKKa peakuu
benna-bynyapa.

1. O6uIre 3aKOHOMEPHOCTH OKUCIICHUS
METaJJIOB U BOCCTAHOBJIEHUSI OKCHUJIOB.
2. YOpyrocTts AMCCOIMAIMHA OKCUIOB.
2. KocBeHHOE BOCCTAHOBIICHHE
OKCHJIOB Xelle3a.

3. IIpsiMmoe BOCCTaHOBJIEHHE OKCUIOB
xKelesa.

4. BoccTaHOBIIEHUE OKCHJIOB U3
pacTBopa.

5. BoccTraHoBIIeHHE OKCHIOB €
MIEpeX0/10M MeTaJlia B pacTBOp.

1. OOurre 3aKOHOMEPHOCTH
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB C YYaCTUEM METAIUIA U
UIaKa.

2. OxucneHue-BOCCTaHOBICHUE
Maprasia 1 gochopa npu BhIIIaBKE
CTaJIH.

3. PaBHOBeCHE peakiuii OKUCIEHUS
yriaepo/ia MpH BBITUIABKE CTAIH.

4. TepmoarHaMHUKa Mpouecca
IITyOOKOTr0o 00e3yriiepoKHUBaHUS
MeTaJljia Mpy BbIIJIaBKE CTaJH.

5. Kuneruka 00e3yriepoxuBaHus




CtpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O1ieHOYHBIE CPENCTBA

MCTaJuIa IIPH BBIIIABKC CTAJIH.

OIIK-1.2

Bnageer cmocobamu M npuemamu
pEIIeHHs UCCIICAOBATEILCKUX 337ad B
MPEIMETHOM 00JAaCTH METAJUTYpTHH H
MEeTaI000padoTKH

Pemnts npakruyeckoe 3aiaHue:
PaccuuTath ropeHue TBepI0ro TOIUIHBA
C DJIEMEHTHBIM aHAJIM30M Ha CYXYIO
maccy:

1) Onpenenuth HEOOXOIUMBIH 00BbEM
KHCJIOpO/ia Ha TOPSHUE TBEPIOTO
TOTLIINBA;

2) OnpenenuTh coCTaB U 00beM
MIPOYKTOB TOPEHUS TBEPIOTO
TOILJINBA,

3) OnpenenuTh KaJTOpUMETPUUECKYIO
TEMIIepaTypy FrOPEHHS TBEPIOTO
TOTLINBA.

OIIK-1.3

[Ipumensier (GyH1aMeHTaJIbHbIE
MEXIUCUUIUIMHAPHBIE  3HAaHUA UL
pelieHus 3a1ad B IpoQecCHOHaIbHOM
JESATEIBHOCTH

[IpuMep npakTUYECKOTO 3a1aHHUS:

2. AHanmu3 Ga30Bol THarpaMMel
JIByXKOMITOHEHTHBIX CHCTEM.
BbrueptuTh amarpaMmy  COCTOSTHUS
cuctembl Zr - V B KoOpAMHAaTax
Temreparypa-coctaB ( B MacCOBBIX
nporeHrax). JlmarpamMmma TnpuBeneHa
(puc.).

a) VYkaszarh, €CTb JM B CHCTEME
XUMHUYECKHE COEIMHEHUS, UX YHCIIO,
XapakTep TUIABJICHUS, XUMHYECKHH
COCTaB M IpocTenire GopMyIbl.

06) OtmeTuTh JMHUM JUKBHIYCA,
coimyca. Onpenenutsb HoJIst
YCTONYMBOCTH (a3.

B) YKa3aTb, €CTh JIU B CUCTEME JIMHUU
0e3BapUaHTHBIX PaBHOBECHH, U KaKUM

TeMIeparypam OHHU OTBEYAIOT.
Onpenenuts COCTaBbl PaBHOBECHBIX
¢ba3 u Hamucarb ypaBHEHUs
MPEBPALIEHUM,  MPOTEKAIOIIMUX IPH
OTBOJE TeIIa TIpU  KaAXKION U3
YKa3aHHBIX Ha quarpamme
TeMIeparypax, OTBEUAIOLIUX

0e3BapHAHTHBIM PAaBHOBECHSIM.

r) [Ilpocnenuts 3a HW3MEHEHHEM
¢azoBoro COCTOSTHUS CILIaBOB,
conepxammux S5 u 40% BemecTa

V'  COOTBETCTBEHHO MpPU MOHMKEHUU
temmepatypsl o 2000°C 1o 500°C.

) N300pa3uth (cmipaBa oT
JarpaMMbl c OJIMHAKOBBIM
MacITabom o TEeMIIepaType)
CXEMaTHYECKHUH BUJT KPHBBIX

OXJIAXKJACHHUS 3THUX CIUIaBOB (MacmiTad




CtpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O1ieHOYHBIE CPENCTBA

10 OCH BPEMEHH TMPOU3BOJICH).

e) Paccunrtare maccy xuakoi ¢asbl u
KOJIM4YecTBa BemiecTBa V B HEW, eciH
obmiag Macca cuUCTeMBl 14 kT,
temneparypa 1400 ° C, a cymmapHoe
conepxxkanue VB cmecu a3z 70%.

6) HOpﬂ)IOK MMpoBEACHUA l'lpOMC)KyTO‘lHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTEPUH

OICHUBAHUA:

[IpomexyTouHass arTecTanuss IO AMCHUIUIMHE BKJIIOYAET TEOPETUYECKUE BOMPOCHI,
MO3BOJISIIOIINE OIIEHUTh YPOBEHb YCBOCHHUSI OOYJArOUIUMUCS 3HAHUM, U MPAKTUUECKUE 3aaHusl,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUI U BJIaJIEHUH, TPOBOIUTCS B JOpMeE:

-BBINOJTHEHHS ¥ 3aIUTHI JOMAIIHEH pacyeTHOH padoThl;

-3a4derTa.

[Tokazarenn W KpUTEPUW OLEHUBAHUS JIOMALIHETO PACYETHO-TPAUIECKOTO 3aJaHUs
«32aYTEHO», «He 32a4YTeHO».

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— OLCHKY <«3a4YTE€HO0» CTYACHT IOJYy4ac€T, €CJIM MOXKCT IIO0Ka3aTb 3HaHUA Ha YPOBHE
BOCITPOMU3BCACHUSA U O0OBSACHCHHS I/IH(i)OpMaIlI/II/I, HHTCJUICKTYAJIbHBIC HABBIKKW PCIICHUA IMPOCTHIX
3ala4, MOKCT OaTb OLICHKY HpeﬂHO)KeHHOﬁ CUTyalllu.
— OLCHKY «HE€ 3a4YTEHO» CTYJACHT II0JIy4acT, €CJIM HC MOXCET IMOKAa3aTb 3HAHUSA Ha YPOBHC
BOCITPOU3BCACHUS U 00BSICHEHHS I/IHCI)OpMaI_[I/II/I, HE MOJKCT ITOKAa3aThb UWHTCJUVICKTYaJIbHBIC HABBIKU
PEIICHHUA ITPOCTHIX 3a/la4, 1aTh OLUCHKY npezmo;erHoi/'I CUTyalluH.




