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1. llesu u 3212494 AU CIUILIHHBI

[mo6anpHOI 11EIbI0 PEToIaBaHus U U3YUCHUS TUCHUIUIMHBI SBISIETCS CO3AaHHUE Y
OaxayiaBpa CHCTEMbI 3HAHUI U MOHATHI 110 OCHOBaM MPOM3BOJICTBA YEPHBIX METAJLIOB,
0COOEHHOCTSX MPOTEKaHUs (PU3UKO-XUMUYECKUX MTPEBPAILIECHHUI B pa3IMYHbIX
METAJLTYPTrAYECKUX arperarax, a Takke 03HAKOMJICHHE C COBPEMEHHBIMU U
NEPCHEKTUBHBIMU TEXHOJIOTMYECKUMHU CIIOCOOaMH MPOU3BOCTBA UyT'yHa, CTAIU U

dbeppocmiaBos.

Kparkoe cogepkaHue TUCHMIIIMHBI

[Iponykuus u cbIpble MaTepralibl YEPHOU METAIUTYPruu. MeTtamunyprust 4yryHa.
Hedocdopanus u necynbhypaius 4yryHa: TEXHOJIOTHS, CIIOCOOBI, 000pyI0BaHUE.
KavecTBenHnble nokazarenu GpeppocIuiaBoB U Ux 1eHa. Metamnyprus ctainu. Beidop
crioco0a BHITUIAaBKH cTalid. BHeneuHoe paduHUpOBaHUE U JIOBOJIKA MOTYNPOIYKTA.
PaznuBka ctanu na MHJI3. HenpepsiBHast pa3nuBKa v npokaTka ctaiu. CrnennaibHas

MeETaJUTypTHsl.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA

AUCIHUIIINHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

[1K-2 Cnocoben onpenensaTs TEXHOIOTUYECKHE
MEPBI [T BBIMOJIHEHHS TPOU3BOJCTBEHHBIX
3a/IaHUH BBIIUTABKU MOJYIPOAYKTAa B KHCIOPOIHOM
KOHBEpTEpe

3naeT: KoHCTpyKIINIO, 000pYIOBaHHUE W TEXHOIOTHUIO
BBITUIABKH MOTYIIPOIYKTA B KUCIOPOJHOM
KOHBEpTEpe

'YMeeT: YpaBisaTh NPOIECCOM BBIIJIABKU
MOJIYITPOAYKTa B KUCIOPOTHOM KOHBEPTEPE

MMeeT npakTuueckuii onbIT: PacueToB TEMIOBBIX U
MaTCpUaJIbHBIX 0aJIaHCOB IUIABKHA MOJIYIIPOAYKTA B
KHCIIOPOAHOM KOHBEPTEpE

[1K-3 Crioco6eH orpeaensTh TEXHOIOTHYECKHe
MepBbI AJIs1 BBINOJIHEHUS TPOU3BOACTBEHHBIX
3aJJaHU{ BHENEYHOI 00paboTKH cTanu

3naet: KoHCTpyKIHMIO, 000pyIOBaHUE U TEXHOJIOTHUIO
BHEIEYHOI 00paboTKH cTamu

YMmeeT: YIIpaBIIsITh IPOLIECCOM BHENIEYHOMN
00paboTKu cTann

MMeet npakTUuecKuil onbIT: PacueToB TEMIOBBIX U
MaTepualbHbIX 0aTaHCOB BHENEUHON 00paboTKH
cTanu

[1K-4 CriocoGen onpeaensiTh TEXHOJIOTHIECKUE
MEpBI AJIs1 BBINOJIHEHUS TPOU3BOACTBEHHBIX
3a/IaHUH BBIIUIABKY MOJYIPOAYKTA B TyTOBOM
CTaJIeIIaBUIbHON NIEUn

3naeT: KoHcTpykiuuio, 060pyj0BaHIE U TEXHOJIOTUIO
BBITJIABKH MTOJIYIIPOAYKTA U CTAJIA B AYTOBOM
CTaJICIUIaBUIIBHOM Meun

'YMeeT: YIpaBisATh POLIECCOM BBIILIABKU
MOJTYHPOIYKTa U CTAJIN B JyTOBOH
CTaJICIUIaBUIbHOW I1eYn

MMmeet npakTudeckuii onbIT: PacyeToB TEMIOBBIX U
MaTepualbHbIX 0alaHCOB IUIaBKHU MOIYIPOAYKTA U
CTaJIi B {yTrOBOM CTajenIaBUIbHON MeYH

[IK-5 CniocoGeH omnpenensTh TEXHOIOTMUECKHUE
MepHI TSI BBEITTOJTHEHUSI TPOU3BOICTBEHHBIX
3a[[aHHﬁ PAa3JIMBKHU CTAJIM HA HCIIPCPBIBHOJIUTHIC
3arOTOBKH H B CIIUTKH

3HaeT: KoHCTpyKIIHIO, 000pYIOBaHHUE W TEXHOJIOTHIO
HENPEPBHIBHOM Pa3/IMBKU CTAJIU U PA3JIUBKU CTaJH B
W3JI0KHULIBI

YMeeT: YIpaBisATh IPOLECCOM HEIPEPBIBHOMN
Pa3IMBKU CTaJIM U PA3IUBKHU CTAJINA B U3JI0KHULIBI
MMeeT npakTudecKkuid onslT: PacueToB TemioBoro




OasaHca mporecca HelpepbIBHON Pa3IUBKH CTAIU U
Pa3JIMBKU CTAIIM B M3JIOKHHIBI. OLEHKY MPUYUH
00pa3zoBaHMs 1e(EKTOB NPU KPUCTAITU3AIIH

[IK-8 CriocoGeH noHumMarh NPUHLMIIBI paOOTHI
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTUH 1
CHCTEM MCKYCCTBEHHOTO UHTEJICKTA H
MICTIONIB30BATh MX MPH PEIICHUH 33/1a4 B
npohecCHOHANTBHOMN IeITeTbHOCTH

3HaeT: BO3MOXXHOCTH MCIIOJIB30BaHUSI COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTUN U CUCTEM
VCKYCCTBEHHOTI'O MHTEJUIEKTA ISl ONITUMHU3ALUU
TEXHOJIOTHYECKHUX IIPOLECCOB MPOU3BOJCTBA CTAIIN
'YMeeT: uCnonb30BaTh HUGPOBEIE MOACTH
IPOLECCOB MPOU3BOJCTBA CTAJIN

MeeT MpakTU4EeCKUN OMBIT: IPUMEHEHUS
COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUI

3. Mecro aucuuniiuHbl B ctpykrype OII BO

[TepeueHb MPEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

DIEKTPOTEPMUS B METAILTYPIHH,

Meraityprus 4yryHa,

Teopetnyeckre 0CHOBBI (OPMUPOBAHUS OTIIMBOK U
CJIIUTKOB,

O6opynoBaHue U MPOESKTUPOBAHNE
METAJLTypru4eCKUX MPOU3BOJICTB,

BBeneHre B CHCTEMHBIN WHKUHUPHHT,
MojieupoBaHie METAJLTYPTrUYECKUX MPOIIECCOB,
MeTtamnyprusi GeppocCIiiaBoB,

beckokcoBasi MeTaluTyprus »kenesa,
[Ipon3BoACTBeHHAS TPAKTUKA (TEXHOJIOTHYEcKas,
[MPOEKTHO-TEXHOJIOrHueckas) (6 cemecTp)

He npenycMmorpensl

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

Teopernyeckue 0CHOBBI (POPMUPOBAHUS OTIIMBOK U
CJIIUTKOB

3HAeT: OCHOBHbIE TIOHATHUS U TEPMUHBI,
Kacatroruecs (OpMUPOBAHUS JIUTHIX 3aTOTOBOK;
OCHOBBI TEOPUH 3aIIOJIHEHUS JIUTEHHBIX (HOpM,
OCHOBHBIEC 3aKOHOMEPHOCTH JIMTEMHBIX IIPOLIECCOB U
VX MaT€MAaTUYECKOE ONMCAHUE, CTPYKTYpPy U
CBOMCTBA XUJKUX METAJUIOB U UX CIUIABOB;
TEOPETUYECCKUE OCHOBBI KPUCTAJUIM3ALMH CIIJIABOB,
TEIIJIOBBIC YCIIOBUS 3aTBEPACBAaHUSA YMEET: pellarhb
3a/1a4U 110 TEOPHUH JINTEHHBIX IPOLIECCOB, HA OCHOBE
Pac4yeToB IIPOTHO3UPOBATH CBOUCTBA U CTPYKTYPY
3arOTOBOK U CIIIaBOB VIMeeT MpakTUYeCKUH OIbIT:
OIPEEICHUS JIMTEUHBIX CBOMCTB METAJUIOB U
CIUIABOB, IPOIHO3UPOBAHMS JINTEUHBIX IPOLECCOB

beckokcoBast MCTAJLIIyprus Kejie3a

3HaeT: mpouecchl HTakooOpa3oBaHuUs,
BOCCTAHOBJICHHS M OKHCJICHUS BIMSIOLINE HAa COCTAB
qyryHa, MPOIECChl IJIaKo0Opa30BaHMUsI,
BOCCTAHOBJICHHSI ¥ OKHCJICHUS BIHSAIOLINE HAa COCTAB
HKEIIE30COAEPIKAINX MaTePUANIOB, (PH3HKO-
XMMHUYECKUE OCHOBBI IPOLIECCOB OECKOKCOBOM

MCTAJUIYPIrur,; 3aKOHOMCPHOCTHU ABMKCHHUA IIHUXTHI U




ra3oB B Ie4Yax; MMPOIECCHl TEIJI000OMEHA B MeYaXx;
MPUHLIUIIBI COCTABICHHSI MaTepUaIbHBIX, OOIINX U
TEIUIOBBIX 0aJIaHCOB; METOIBI MHTCHCU(DHUKATIH
rporecca YMEET: paCCUUThIBATh ONTUMAJIbHBIN
COCTaB IIUXTHI U MOJyYaTh YYTYH C 3aaHHBIMU
(U3UKO-XUMHUYECKUMU CBOWCTBAMU; TIOJIb30BAThCA
COBPEMEHHBIMU METOJIaMU KOHTPOJISI KaueCTBa,
pPacCUMTHIBATh ONTHUMAJIbHBIA COCTAB IIHUXTHI U
MOJIy4aTh JKeJI€30 MPSIMOTO0 BOCCTAHOBIICHHUSI C
3aJaHHBIMU (PU3UKO-XUMUYECKUMHU CBOMCTBAMY;
pa3pabaThIBaTh U OCBAUBATH HOBBIE METOJIBI
WHTEHCU(PHUKAIMH TTpoliecca, MOJIEIUPOBaTh U
ONTUMU3UPOBATH MPOLECC; MPOU3BOAUTH
TEPMOAMHAMHUYECKUN U KUHETUYECKUM PacyeThl;
OpraHU30BBIBATH U OCYIIECTBIATD
ra3ouHaAMUYECKUE U (PU3UKO-XUMHUYECKHE
DKCIIEPUMEHTHI MIMeeT IpakTU4eCKUid OIIbIT:
aHaJIM3a CYIIECTBYIOUINX OECKOKCOBBIX TEXHOJIOTUI
MOJIy4eHHS UyT'yHa, aHaJln3a CYUIECTBYIOLUIUX
0ECKOKCOBBIX TEXHOJIOTUH MOTYYEHHS JKee3a
MPSIMOTO BOCCTAHOBJICHUSI, HCTIOJIb30BATh
COBPEMEHHYIO BBIYMCIIUTEIbHYIO TEXHUKY

MeTtautyprust peppocIiaBoB

3HAET: OCHOBHBIE 3aKOHBI TEPMOJANHAMHUKH,
XMMHYECKON KMHETUKH, IEPEHOCA TEIUIA U MACChl U
WX 3HAYMMOCTH JJIsl IPOLIECCOB MPOU3BOICTBA
dbeppocIIaBoB, OCHOBHEIE CBOWCTBA,
XapaKTEPUCTUKNA U 0COOCHHOCTH MTPUMEHSIEMBIX JIJIsI
PACKUCIICHUS U JIETUPOBaHUS (EeppOCIUIaBOB YMEET:
WCIIOJIb30BaTh OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH,
XUMHYECKON KMHETUKH, IIEPEHOCA TEIUIA U MaCChl
7151 OLIEHKU U PETYJIMPOBAHUS MPOIECCOB
MPOU3BO/ICTBA (hePPOCILIABOB, PACCUUTHIBATH COCTAB
IUXTHI JIJIS1 PA3JIMYHBIX TPYII U MApOK
(beppOoCIUIaBOB, COCTABIATH MAaTePHUAIBHBIN U
TETIJIOBOM OaJIaHChI, KOPPEKTHPOBATH
TEXHOJIOTUYECKUM MPOLECC IJIABKU U PA3JIMBKH,
HaXOJUTh U JINKBUIUPOBATH HAPYIICHUS
HOPMAaJIbHOTO X0/a MPOoLECCa, IPUMEHSTh
MaTeMaTH4eckuil ananus u OBM nipu ananuze
[MPOU3BOJICTBEHHBIX U SKCIIEPUMEHTAJIbHBIX JaHHBIX,
HAXOJNUTh B3aHMOCBS3b TEXHOJIOTHISCKIX
[apaMeTPOB C IKOHOMHYECKUMU MTOKA3aTEIIMU
MPOU3BOJICTBA. MIMeeT npakTUYECKU OIBIT:
aHaM3a PU3NKO-XMMHUECKIX 0COOEHHOCTEH
MpoIecca BOCCTAaHOBJIEHHUS METAIIJIOB U3 IIMXTOBBIX
MaTepualioB, pacyeTa coCTaBa MUXTHI IS
Pa3IMYHBIX TPYII U MapoK GeppocCIiaBoB,
COCTABJICHUSI MAaT€PUATBHBIX U TETUIOBBIX OAaHCOB

MoenupoBaHie METAJLTYPru4eCKUX MPOLIECCOB

3HaeT: OCHOBHOE MPOrpaMMHOE 0OecTieueHue IS
KOMITBIOTCPHOTO MOACIIMPOBAHUA TCXHOJIOTMICCKUX
MPOIECCOB, OCHOBHBIE MH()OPMAIIMOHHBIE CPEICTBA
W TCXHOJIOTUH AJId PCIICHUA HpO(l)GCCI/IOHaJ'II)HBIX
3a/1a4, MaTeMaTHUYeCKUE OCHOBBI KOMITBIOTEPHOTO
MOJIEJIMPOBAHMS, MOZIEJIM HETIPEPBIBHOW Pa3INBKU
CTanu YMeeT: UCTOIb30BaTh CHEIHATU3UPOBAHHOE

OpOrpaMMHO€E oOecneueH sl Ul PelIeHus 3a1ad




POEKTHPOBAHUS B paMKaX MpoQeccCHoHaTbHON
e TEIbHOCTH, TOTOBUTH UCXOJIHBIE JaHHBIE, C
HCIIOJIb30BAHUECM CIICTUAJIU3UPOBAHHOIO
MPOrpaMMHOT0 00eCTIeYeH s CTABUTh TUIIOBBIE
3a/1a41, aHAJIM3UPOBATh PE3YIbTAThI
KOMITBIOTEPHOTO MOJICJINPOBAHUS, TOAOUPAThH
rapaMeTpbl MOACIMPOBAHUS HEIIPEPBIBHOU
pazIuBKU MIMeeT mpakTUYeCKUM OTbIT: HABBIKAMH
HCITIOJIb30BAHUA CIICHUAJIM3UPOBAHHOI'O
MPOrpaMMHOTO 00eCTIeYeHHsI IPU PELICHUH
HpO(bGCCI/IOHaJIBHBIX 3aJa4, HaBbIKaMH CO31aHUsA
KOMITBIOTEPHBIX MOJIEIEN TEXHOJIOTHYECKUX
nporueccoB, MoaenupoBanuss MHJI3

DIEKTPOTEPMUS B METAILTYPrHH

3HAeT: poiIb NEKTPOTEPMUUECKHUX ITpolieccoB B
JICII, OCHOBHBIE TEXHOJIOTUYECKHE MPOLIECCHI
[IPOU3BOJICTBA METAJLIOB METOJaMHU MIEKTPOTEPMUH,
[POJIb AIEKTPOTEPMUYECKHX ITPOLIECCOB MPH
BHETIEYHOH 00paboTKe YMeeT: MOHUMATh U BIUATh
Ha aekTporepmuueckue xapakrepuctuku JCII,
UCII0JIb30BaTh (PU3NKO-MaTeMaTHUeCKH anmapar
IS pEeIIEHN 3a/1a4, BO3HUKAIOIINX B XO/1€
npo¢eCcCHOHAIBHON AEATEIbHOCTH, UCTIONIb30BaTh
byHIamMeHTallbHbIe 00IenHKEHEPHbIE 3HAHUS
MeeT NpakTUYECKHUI ONBIT: YIIPaBJICHUS
TexHosornueckumu npoueccamu Ha JICII, pacuera
DJIIEKTPOTEPMUYECKUX ITPOLIECCOB, YIIPABICHUS
TexHoJornueckumu npoueccamu Ha AKIIT

O6opynoBaHue U POEKTUPOBAHNE
METaJIITyprU4eCKUX MPOU3BOJICTB

3HAET: OCHOBHBIEC BH/IbI COBPEMEHHOTO
METaJLTypru4ecKoro 000pyI0BaHus, IPUHITUITBI €TO
[paboTHI M BEIOOpA JIJIs1 UCTIOJIB30BAHUS Ha
MPOU3BOJICTBE, OCHOBHBIE BUbl COBPEMEHHOTO
METaJTyprU4eCKOro 000pYyAOBaHHUS, IIPUHIIUIIBI €T0
paboTHI U BBIOOpA /7Sl UCTIONH30BAHMSI HA
IPOU3BO/ICTBE, 3HATh NpUHIUNBI padoTsl UT n
cucteM U, ncnonb3yemMbIx B COBPEMEHHOM
METaJTypru4ecKoM MPOU3BOJCTBE YMEET:
BbIOHMpaTh HE0OX0MMOE 000pyI0BaHKE
METaJLTyprU4eCKUX MTPOU3BOJICTB, PACCUUTHIBATH €TI0
HE0O0XOMMOE KOTUYECTBO, BEIOUPATh HEOOXOAMMOE
000pyI0BaHNE METALTYPrUUe€CKUX MTPOU3BOACTB,
pPacCUUTHIBATh €T0 HEOOXOUMOE KOTMYECTBO,
MPUMEHSATH COBPEMEHHbIE NH(HOPMAIIMOHHBIE
TEXHOJIOTHH Ha MpakTuke ViMeeT mpakTuyeckui
OMBIT: BBIOOpA U pacuera HeoOXOJMMOr0 KOJIMUECTBa
000pyI0BaHUS METAJTYPTUYECKUX TPOU3BOCTB,
BBIOOpA U pacueTa He0OXOAMMOTO KOJIMYeCTBA
000pyI0BaHUS METAJLTYPTUYECKUX ITPOU3BOCTB,
MCITOJI30BaHUSI MH(OPMAIIMOHHBIX TEXHOJIOTHI MPH
MIPOEKTUPOBAHUH METAJTYPrUYECKUX MPOU3BOACTB

BBC,Z[GHI/IG B CUCTEMHBIH HWHXXUHUPHUHT

3HaeT: pojib MPOU3BOJCTBA METAIIOB B PAa3BUTHU
HPKOHOMMKH CTPaHbl, OCHOBBI CHCTEMHOTO ITOJIX0/1a;
YMeeT: pemiath HayqHO-UCCIIe0BaTENbCKUE 3a/1a4H
MPY OCYIECTBICHUH MPO(HECCHOHATBHOM

e TeNIbHOCTH, paboTarh ¢ ureparypoit Mimeer
MPAKTUYECKHUH ONBIT: IPUMEHEHHUSI COBPEMEHHBIX

I/IH(bopMaL[I/IOHHBIX TEXHOJIOT U , BJIaJCCT HAaBbIKaAMH




novcka HH(pOpMAIK U PaKTHIECKOU pabOTHI C
MH()OPMATMOHHBIMA UCTOYHUKAMH; BIIAJCET
METO/IaMH NIPUHATHUS PEIICHUI

Merautyprus 4yryHa

3HaeT: CylHOCTh MPOIECCOB BOCCTAHOBIIECHUS.
TepMoaMHAMHYECKHE OCHOBBI BOCCTAaHOBHTEIBHBIX
nporeccoB. OOIIIe 3aKOHOMEPHOCTH
BOCCTaHOBJICHHUS OKCHJIOB JKeJie3a B JIOMCHHOMN
neur. BoccTaHOBNIEHNE OKCHIOB JKeje3a OKCUIOM
yIJIepoia, BOIOPOIOM | yriiepoaoM. CBs3b
MPOIIECCOB BOCCTAHOBJICHHS OKCUIOB Kelle3a
MOHOOKCHJIOM YIJIepoJia ¢ peakiuel pacraja
MOHOOKCH/Ia yTIIepoa. YCIOBHUS MPOTEKAHUS
[peaKIMy paciajia OKCHja yrieponaa. PaBHoBecue
peakiuii BOCCTAHOBIICHUS OKCHIOB JKeJe3a.
BoccTaHOBIICHHE OKCHJIOB JKeJie3a TBEP/IbIM
yriepogoM. TepMonnHaMuKa, MEXaHU3M U KHHETHKA
MPSIMOTO BOCCTAHOBJICHHSI OKCHJIOB XKelle3a.,
OCHOBHBIE CBOWCTBA, XapaKTEPUCTUKU U
0COOCHHOCTH TIEPEICITBHOTO YyTyHa YMEeT:
OrneHuBarh BIUSHUE (PAKTOPOB HA MPOIECC
BOCCTAHOBJICHUS, IPOBOIMTH PACUYETHI IIIMXTHI JIJIS
TOMEHHOM e4H U COCTABIICHUSI MAaTePUAIBHOTO U
TEIUIOBOTO OaJIaHCHI JIOMEHHOM 1aBku Mmeer
MPaKTHYECKHUH onbIT: OlEeHUBATh BIUSHUE
(haKTOPOB HA MPOIIECC BOCCTAHOBIICHUS, OICHKU

A (HEeKTUBHOCTH CIIOCOOOB MHTEHCU(UKAITUT
ITOMEHHOTO TIpoIecca

[Tpou3BOACTBEHHAS IPAKTUKA (TEXHOJIOTHYECKas,
MMPOEKTHO-TEXHOJIOTHYECKas) (6 ceMecTp)

3HaeT: peasbHbII TEXHOJIOTMUECKHI MpoLiecC U ero
CBA3b C TCOPETUYECKUMU 3HAHUAMU,
TEXHOJIOTHYECKHUH MTPOLIECC METAULyPrU4E€CKOro
[IPEANPUATHS, COBPEMEHHBIE BO3MOKHOCTH
npo6nemsl npumeHenus MM B Metamnyprudeckux
npoleccax, OCHOBHOE 000py/10BaHHE
METAJUTYPrU4eCKUX IPEANPUATUNA YMEET:
[JIaHUPOBATh U UHTEPIPETUPOBATH PE3YJIBTATHI
BIIMSIHUS HA PEaIbHBIM TEXHOJIOTHYECKUI IIpoLecc,
paboTaTh B KOJUIEKTUBE METAJITyprUYeCKOTO
peanpusaTus, onenusars MM kak ”HCTPYMEHT JUIst
yIIy4dIlIEHNs TEXHOJIOTHYeCKoro npouecca Mmeer
MIPAKTUYECKUH OIBIT: IPUMEHEHUS TEOPETHUECKUX
3HaHUIl Ha PaKTHKe, pabOTHI B IeXe
METAJTypru4eCKOro NpeAnpysITHs, UCTI0JIb30BaHHUS
COBPEMEHHBIX ITPOrpaMM B METAJLTYPru4eCKUX
IPOLECCAX, TPOCKTHO-TEXHOJIOTUYECKON OLIEHKH
TEXHOJIOTMI U 000PYI0BaHHS METAJITypru4eCcKIX
IPEANPUATHN

4. O0bém M BHABI YUeOHOH PadOTHI

OO6m1ast TpyA0€eMKOCTh JUCIUIUIMHBI COCTaBIsAeT 7 3.€., 252 4., 45,75 .

KOHTAKTHOU paboThI

Bun yueGHO# paboThI

Bcero
JacoB

Pacnpenenenune
110 CEMECTPaM B 4acax




Homep cemectpa
9 10
OO61mmas Tpya0EMKOCTh AUCIIUTIITMHBI 252 144 108
AyoumopHvie 3auamusi: 28 16 12
Jlexumu (JI) 16 8 8
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTH) IPYTHE BUIBI 2 2 0
ayauTopHbIX 3aHATuil (I13)
JlaGoparopHsle paboTs! (JIP) 4 0 4
Camocmosmenvras paboma (CPC) 206,25 118,75 87,5
Nzyuenune nedexToB cranm 28,5 0 28.5
XapakTepucTuka eje3HbIX pyll. OCHOBHbIE MECTOPOXKICHUS 1 1 0
YKEJIE3HBIX PYA.
Knaccudukanus snekrpudeckux nedei. IcTopus 1 nepcrnekTHBbI
Pa3BUTHS DIIEKTPOMETAIUTYPIruH cTain. OCHOBBI TEXHOJIOTHH 20 0 20
padUHUPYIONINX TEPEeTIaBoOB.
[ToaroroBka Kk sK3aMeHy 11 0 11
[TonroroBka *xene3HbIX pya K MaBke. BHe1oMeHHOE onyye-Hue 40 40 0
Kelesa.
Brinonnenne KypcoBoit paboTbl 20 20 0
[ToaroroBka k 3a4ety 7,75 7.75 0
CrpoeHue CTalnbHOTO CIUTKA. J[ByXBalKOBBIE arperarsl 1is 78 0 78
MIPOM3BOJICTBA MOJOCHL. J[eeKThI HePEPHIBHOIUTHIX 3aTOTOBOK.
Crioco0bt TPOU3BOJICTBA tdeppocmutaBos. [Tpoussoacteo FeSi, 40 40 0
FeMn, FeCr, FeW, SiCa.
KoHCynbTranyum 1 poMeKyTouHasl aTTeCTalus 17,75 9,25 8,5
Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - 3a4eT,KP | sx3amen

5. Coneprkanue TUCUMILIIIMHBI

OO0beM ayTUTOPHBIX 3aHATUN IO BUIaM B
pa;fena HaumenoBanue Pa3aciioB TMCHUIIIIMHBI qJacax
Bcero JI 113 JIP
1 (BBenmenue 2 2 0 0
> [IpoayKIus U ChIpble MaTepHUAJIbI YEPHOUI ) ) 0 0
METAJLTypruu

3 Mertautyprus 4yryHa 2 2 0 0

4  |DeppocriaBbl 4 2 0 2

5 [Meramnyprus cranu 4 2 2 0

6 BreneuHoe paduHupOoBaHNE U TOBOJIKA 4 ) ) 0

MOJIyIPOAYKTa

7  |PaznuBKa cranu 4 2 2 0

8  |CnenmanbHass METAJLTYPIUst 6 2 2 2
5.1. Jlekuuu

Ne Ne Kox-
nexuumlpasena HanmeHnoBaHMe Ui KpaTKoe COAEpKaHUE JEKIIMOHHOTO 3aHATHS BO
4acoB
1 1 |[Ipogykuus u celpple MaTepUabl YEPHOU METaJUIypruu 2
) 5 XapaKTepuCTUKa YEPHBIX MaTEPUAJIOB — UyT'yHa, CTalld, (eppoCIIaBoB. 1
[[TrxTOoBBIE MaTepUaIbl JAJIi IPOU3BOICTBA YEPHBIX METAIJIOB. XapaKTEpPUCTUKA




DKEJIe3HBIX pyaA. Pyasl ais mponsBoacTBa (heppocCIiiaBoB.

[11nakoo6pa3yroniue Matepuaisl. TormBo. VICTOUHUKHN TETI0BOM SHEPIUU.
OrueynopHsle MaTepHabl.

CyIIHOCTh TOMEHHOTO MPOU3BOJICTBA. YCTPONCTBO TOMEHHOI neun. JKene3Hbie
pyasl. [lonroroBka sxene3HbIX pya K IJIaBKe: JpoOIeHne U U3MENbUCHHE,
rPOXOYEHHE U KJIacCU(pHUKaIus, oOoramieHue, OKOMKOBaHHE.

JlomeHHbIi mipotiecc. JBikeHre MaTepuasioB U ra30B B JIOMEHHOM 1eyu. 3arpy3ka
MaTepHaJIOB B Ieyb. BoccTaHOBIEHUE Kelle3a BOCCTAaHOBUTEIbHBIMU T'a3aMU U
yrieponoM. BoccranoBneHne KpeMHHUsI, Maprania, Gocdopa u Apyrux 3JIEeMEHTOB.
OOpa3oBaHue YyryHa U [UIaKa.

OcoO0eHHOCTH (PU3UKO-XUMHYECKUX TPOIIECCOB MPOU3BOACTBA (GEPPOCILIIABOB.
Crioco6s1 mpou3BozcTBa. KoHeTpyKIus GpeppocruiaBHbIX neyei. TexHomorus
mpou3BozcTBa peppocuuius, heppomapraniia, heppoxpoma, heppoBoibhpama u
CHJIMKOKAJIBIIHSL.

HarpeBanue TBep70ro U kuakoro Metamia. OcodeHHOCTH aTMOchepsl
CTAJICTUIABUJIbHBIX arperaroB. [lepeMenmBanne MeTaiia U nulaka. YiajieHue ra3on
— BOZIOpoAa U a3oTa. Packuciienue cranu. YianeHue nuiaka. YaajieHue
HEMETaJUIMYeCKUX BKItoueHuM. Jlernpoanue ctaiu. OCHOBHBIE PEaKIIUU
CTaJeTUIaBUILHBIX MPOIIECCOB U CIIOCOOBI BO3/ICHCTBUS HA HUX. BrusHue
(byTEepOBKH CTAJNEIUIaBIIIBHOTO arperarta. BiusHue Temmneparypsl ¥ cOCTaBa
[11aKa.

CyIHOCTh KOHBEPTEPHOTO ITPOM3BOACTBA. KNCI0POAHO-KOHBEPTEPHBIN MTpOLIECC C
BepxHel nponyBkoi. KoHcTpyknusa arperara. @yrepoBka. TEXHOIOTUS TUIABKH.
Ynanenue BpenHbIx npumeceit — pocopa u cepsl. [losenenue C, Si, Mn.
[IpenMyniecTBa U HEAOCTATKU IIpouecca. KuciaopoaHo-KOHBEPTEPHBIN MPOLECC ¢
TOHHOW ¥ KOMOMHMPOBAaHHOM MpoAyBKOW. KauecTBO KUCIOpOJHO-KOHBEPTEPHOH
CTaJIH.

11

OcobOeHHOCTH MTPOIIECCOB BHENIEUHOTO paduHupoBaHus. OOpaboTka MeTamia
BaKyyMOM, XUJIKHM CUHTETUYECKHUM IIJIAKOM U TBEPABIMH ITUIAKOBEIMH CMECSIMH.
[Ipo-1yBKa MeTailsIa UHEPTHBIMU Ia3aMM U NIOPOILIKaMH. BakyyMHOKHUCIOPOJHOE U
APTOHOKHCIIOPOIHOE papHUPOBaHKE. ATrperarbl KOBII-Tiedb. MonnuuipoBanme
1 MUKPOJICTUPOBAHUE CTAJIH.

12

KoHTposbp TEMIepaTypbl M1 XUMCOCTaBa 110 X0y ITpolecca

13

Kpucrannuzauus 1 cTpoeHHe CIUTKA CITIOKOMHOMN, TOTYCIOKOMHOM M KUTIALIEH
cTayii. BiausiHre yClIOBHI KpUCTAIUIM3ALMK HA KAY€CTBO CTAIN. XUMHUUYECKAst
HEOJTHO-POHOCTH ciiuTKa. OCHOBHBIE 1e(DEKTHI CTANBHOTO CIUTKA. Pa3inBka
CTaJii B U3JIOKHUIIBI CBEPXY U crdoHOM. HempepriBHAs pa3iuBKa cTaiau. Thrbl
MHJI3. JlocTouHCTBa 1 HEAOCTATKH HEMPEPHIBHON pa3IUBKHU cTaju. JleeKTs
HETPEPBIBHOJIUTHIX 3ar0TOBOK. Pa3iiMBKa cTanu Ha JUCT, JIEHTY, POBOJIOKY.
Pa3nuBOYHO-IIpOKAaTHBIE arperaTbl HENPEPBIBHOTO AEHCTBUS. JIByXBaJIKOBBIE
arperaTsl JIsl IPOU3BOJICTBA MOJIOCHL. /{eeKThl HeMPEePHIBHOIUTHIX 3aTOTOBOK.

14

KOHTpOJIb TEXHOTOTUYECKON JTUHUN PA3IUBKU

15

BrimiaBka cTanu v CIJIaBOB B MHIYKIIMOHHBIX BaKyYMHBIX nedax. KoHcTpykius
neud. TexHonorus miaaBku. [Ipou3BoACTBO U MOITOTOBKA PACXOAYEMBIX
PIEKTPOAOB. BakyyMHBIi 1yroBoii neperuiaB. TeXHOIOTHS NEPEIIaBa.
DnexrpornniakoBeii neperias. Omrock! s DI, TpeboBanus k dmrocam DI
TexHosiorus neperiaBa. DIEeKTPOHHO-Ty4eBOM nepe-TuiaB. [I[puHIMM 371eKTPOHHO-
TyyeBoro Harpesa. [lnasmenHo-nyroBoii nepermias. [loayyeHne nmua3MeHHOM qyTu.
CpaBHenue 3ppexTuBHOCTH padUHUPYIOMIHNX NeperiaBoB. KauecTBo cranm
Pa3IMYHBIX EPETIaBHBIX MPOIECCOB.

16

Hcnonb3oBanue cranu, noaydyeHHor MetoaoM DI B mpomMbIlIeHHOCTH.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI




Ne Ne Komn-Bo
HanmeHnoBaHue uim KpaTkoe cofepKaHue MPaKTUYECKOTo 3aHATHsI, CEeMUHapa
3aHATHA|pa3aena 4acoB
1 5 [Meramnyprus crainu 1
2 5 |Beibop crioco6a BBIIIABKU CTATH 1
3 6 |Bueneunoe paduHupoBaHME U TOBOJIKA OIYIPOIYKTA 2
4 7  |Pa3nuBka cranu Ha MHJI3 1
5 7  |HenpepslBHas pa3nyvBKa U IIPOKAaTKa CTaIU 1
6 8  |CneumanbHasi METATyprus 2
5.3. JIaboparopHbie padoThI
Ne Ne . Koin-Bo
HaumeHnoBanue mim kpaTkoe cofepkaHue J1abopaTopHO paboThI
3aHSTHSA | pazaena 4acoB
2 4 DeppocIiaBbl 2
4 8 CneunanbHasi METaJLTy prust 2
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Beimonaenne CPC
Crnncok nureparypsl (¢ yKazaHUEM Kon-
IMogsux CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
B.E.Pouun, A.B.Pomun, Ctpykrypa u
e(peKThI CTAIbHBIX CIIUTKOB U 3arOTOBOK.
Vsyuenne aedextos cram qu;6Hoe nocobue.Yemssounck: FOYpI'Y, 10285
2008, 280c.
Bockob6oitaukos B.I, Kynpun B.A., Skymies
A.M. O6miast Mmetayuryprus. Y4eOHuK. M.:
XapakTepucTHKa Kene3HbIX pyd. OCHOBHbIE Meranyprus, 1985, 480 c., crp. 13-22.;
’ J1.51. TloBomornikuii. OCHOBBI TEXHOJIOTUH 9 11
MECTOPOKIEHUS JKENE3HBIX PYA.
MPOU3BOJICTBA CTAIH. YueOHOoe nmocobdue As
By30B. Uensounack: FOYpI'Y, 2004, 191c.,
ctp. 20-27.
Kiraccudukanmst 37eKTpUIeCcKuX rmedei. J1.4. IToBonoukuii. OCHOBBI TEXHOJIOTHUH
VcTopusi M IEpCIIEKTUBBI Pa3BUTHUS NpPOM3BOACTBA CTANU. YueOHOe mocoldue st 10 20
PIIEKTPOMETAILTYPTrUM cTajdu. OCHOBBI By30B. Uensounck: IOVYpl'Y, 2004, 191c.,
TEXHOJIOTMH paUHUPYIOMUX NeperuiaBoB. [cTp.191-206.
Pomun, B. E. Dnexrpomeramtyprus u
MeTautyprus cranu [Tekct] yueOHuK Juist
BYy30B 110 HanpasieHuto 150400.68 -
"Metamnyprus" B. E. Pomun, A. B. Pomun
; FOx.-Ypan. roc. yu-1 ; OYpI'V. -
Uemsionnack: Uznarensckmii Leatp OVpI'Y,
[ToaroroBka K sK3aMeHy 2013. - 571, [1] c. un. >neKTPOH. BEpCHSL. 10 11
Bockoboitnukos B.T, Kynpun B.A., Skymies
A.M. Obmas Metamnyprus. YueOHuk. M.:
Mertamnyprus, 1985, 480 c. J1.4.
[ToBonoukuii. OCHOBBI TEXHOJIOTUU
MPOM3BOJICTBA CTAIH. YueOHOe nmocodue s
By30B. Uensounck: FOVYpI'Y, 2004, 191c.
O ————— Bocko6oiinukoB B.I, Kynpun B.A., Skymes
BHe/loMeHHOE MOTyUe-Hie Keresa A.M. O6mias metamutyprust. YueOHuk. M.: 9 40
) Meramnyprus, 1985, 480 c., cTp. 25-52,




126-130.; J1.51. TToBononkuii. OCHOBBI
TEXHOJIOTUH MPOMU3BOJICTBA CTAIH. Y4eOHOE
nocobue ams By30B. YenssOunck: FOYpI'Y,
2004, 191c., ctp. 31-61, 177-187.

[[pon3BOACTBO CTadu B KUCIOPOIHBIX
KOHBEPTEPaX: pelleHue MPaKTUIECKUX
BrinonHeHne KypcoBoil paboThI 3azad: yueOHoe nocodue / I1.A. I'amos, C.B. 9 20
3bipsinoB, C.I1. CanuxoB — YensOuHck:
M3narensckuit nentp FOYpl'Y, 2018. — 47 c.

[[pon3BOACTBO CTadM B KUCIOPOIAHBIX
KOHBEpTEPAX: PEUICHUE TPAKTHYE-CKUX
3ama4: yuebHnoe nocodue / I[1.A. I'amos, C.B.
3bipsinoB, C.I1. CanuxoB — YensOuHck:
M3narensckuii nentp FOYpI'Y, 2018. — 47 c.
PomnH, B. E. Dnexrpomeramtyprus u
MeTautyprus cranu [TekcT] yueOHuK 1uist
BYy30B 110 HanpasieHuto 150400.68 -
"Metamnyprus" B. E. Pomun, A. B. Pomun
; TOx.-Ypai. roc. yu-T ; FOYpI'Y. -
Uensounck: Uznarensckuii Lentp FOYpI'Y,
2013. - 571, [1] c. mi1. 21€KTPOH. BEPCH.
B.E.Pouun, A.B.Pomun, Ctpykrypa u
Ne(EeKTHl CTABHBIX CIIMTKOB U 3aT'OTOBOK.
YuebHOe mocobue.Yensouuck: FOYpI'Y,
2008, 280c.

J1.41. IToBonouxkuii, B.E. Porun, H.B.
MaJsbKOB. DJIEKTPOMETAIITYPIHsl CTalU U
dbeppocmiaBoB. Y4ueOHUK T By30B. M.
Mertamnyprus, 1995, 592 c., ctp. 440-444,
451-456, 459-467; Bockoboiinukos B.I,
Kynpun B.A., fIxymes A.M. O6mas 10 28
Metautyprusi. M.: Meramnyprus, 1998, 768
c., ctp 497-521; Pomun B.E., Pomun A.B.
PasnuBKa U KpUCTAITU3ALUS CTAIH. —
Uensounck: Uzn-so KOYpI'Y, 2008.- 159 c.,
ctp 100-110,147-153.

Bocxkob6oitaukos B.I, Kynpun B.A., Skymies
A.M. OOGmiast Mmetamnyprus. Y4eOHuK. M.:
CriocoOsI MpON3BOACTBA (GEPPOCIIIIABOB. Metamryprus, 1985, 480 c., cTp. 420-433;

[ToaroroBka K 3a4eTy 9 7,75

CrpoeHue CTanbHOIO CINTKA.
JIByXBaJIKOBbIE arperarsl Jsl IPOU3BOJICTBA
noJ10chl. JleeKThl HePEepPhIBHOIUTHIX
3arOTOBOK.

[TpousBoacteo FeSi, FeMn, FeCr, FeW, J1.51. TloBonorikuii. OCHOBBI TEXHOJIOTUH 9 40
SiCa. MPOU3BOJICTBA CTAJIA. Y YEOHOE IMOCOOHe st

By30B. Uensounck: FOYpI'Y, 2004, 191c.,

ctp. 670-694.

6. @OoH/1 OLIEHOYHBIX CPEICTB ISl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontponp xauecTBa ocBOoeHHUsI 00pa30BaTeIbHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonokenrem o OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbHOCTH 00yYarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

| No | Ce- | Bun | HasBanue |Bec|MaKc.| [Topsimok HauncaeHus: 6aIoB |th- |




KM

MECTp

KOHTPOJIS

KOHTPOJIbHOTO
MEPOTPUSITHS

Oaut

ThIBA-
eTcs B
ITA

Kypcosas
paboTa/mpoeKT

3aIIHATa KypCOBOMI
paboThI

40

Ha 3amury CTyleHT Mpe1oCTaBIIsIeT:
[losicauTenbHyO 3anucky Ha 20-25
CTpaHULAX, COACPKAILYIO: ONHCAHUE
TeXHOJIOTHH BhITIaBKU cTamu B KK u
JICII, pacuet marepuaabHOro OanaHca
BoiriaBku ctainu B KK u JICIT B
pykornucHoM Buje. Ha 3amure cTyneHt
KOPOTKO (3-5 MUH.) TOKJIIbIBaET 00
0COOEHHOCTSX BBIMIJIABKU 33JIaHHOM
mapku ctanu B KK u JICIL, npuHATHIX B
MpoILIeCCe pacueTa PeHICHUsIX O
BHETIEUHOI 00paboTKe, pe3yabrarax
pacueTa U OTBEYAeT Ha BOIIPOCHI
npenoaasarens. [Ipu oneHnBanum
PE3yJIETaTOB MEPOIPUATHUS
HCITOJIB3YeTCsl 0aThHO-PEHTHHTOBAS
CHCTEMa OLIEHUBAHUS PE3YJIbTATOB
YIeOHON JeATETLHOCTH 00YUYaIOIIUXCS
(YTBeprKIeHa IPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179) [lokazarenu
oneHuBanus: 1. [IpaBunbHOCTH
pacueToB: Bce BepHO 10 GamioB 3a
KaXXIbIH U3 IBYX pacueToB (CyMMa
MakcuMyM 20 0ajuioB), 32 KOKIYIO
omnOKy B pacuete MuHyc 1 6asm. 2.
3ammTa paboTHI - 3TO OOBSICHEHUE
mpolecca pacyeTa, 000CHOBaHHE
BBHIOPAHHOW TEXHOJIOTHUU U IIMXTOBKH
maBku. OTBETHI HAa 5 BOPOCOB
MpenoaBaTess - 4 6aa 3a Kak bl
[MPAaBWJIbHBIN OTBET, 32 KaX bl
HEeMpaBUIBHBIN OTBET MUHYC 2 Oasia.

Kyp-
COBBIC
PaboThI

Texymuin
KOHTPOJIb

AdKTHUBHAas pa60Ta
Ha 3aHATHAX

10

'Yuactue B paboTe Ha KaX70M 3aHsATHH |
0ast 3a 3aHATHE, OTBETHI Ha BOMIPOCHI
npenonaasaresns - 1 6ani 3a NpaBUIIBHBIN
OTBET, 32 Ka)KIbIi BOPOC HA CEMUHAPE -
1 6amn (Ho He OonbIe 3 6aToB 3a
ceMuHap). 3a Bce CeMUHaphI He OOIbIIe
5 6aJlIOB, 3a BCE JIEKIIMHU HE OOJNBIIE 5
0anoB.

3a4CT

[Tpome-
KYTOUHAS
arTecTanus

3a4cT

40

CTyAeHT moiy4aeT BOMPOCHI OT
[IPETI0/IaBaTeNsl U OTBEYAET HAa HUX
ycTHO. Bpems 6ecenpl 1o 30 munyT. B
CiIyyae HeOOXOIMMOCTH BBISCHEHUS
YpPOBHS 3HaHUH Oecenia MOXKET
poaosKUTCs emé Ha 10 MUHYT.
OrneHuBaHNe MPOU3BOIAUTCS B
COOTBETCTBUU C nosiokeHueMm FOYpl'Y o
OaJTbHO-peUTHHTOBOM cucteme. [Ipu
nosyueHur 60% npaBUIBLHBIX OTBETOB
CTYZICHT TOJy4aeT 3a4eT.

3a4CT

10

Texymui

KOHTPOJIb

akTUBHas paboTa
Ha 3aHATUAX

10

YyacTtue B paboTe Ha Kaxa0M 3aHsATHH |

0aJu1 3a 3aHATHE, OTBETHI HA BOIIPOCHI

OK3aMCH|




npernoaasaresis - 1 0at 3a mpaBUIIbHBINA
OTBET, 32 KaXK/IbIil BOIIPOC HAa CEMHHAPE -
1 6amn (Ho He GombIne 3 6aMIOB 3a
CeMHHap). 32 BCE CEMUHAPBI HE OOJIbIIe
5 0amIo0B, 3a BCE JIEKIINH HE OOJIBIIE 5
OaJIIoB.

10

IIpome-
JKyTOYHAas
arTecTanus

OK3aMCH

40

CTyaeHT nojy4yaeT ciydailHbIi Omier ¢
nByMs BonipocaMmu. [logroraBnusaer
MMCEMEHHBIA OTBET 1O Omiety. Bpems
noaroroBku 60 MuHyT. B ciyuae
HEOOXOTMMOCTH YCTHOE 00CYK/ICHUE
0TBETOB. [[paBUIBHBIN OTBET Ha BOIIPOC
cootBeTcTBYeT 10 Oamtam. [TpaBuibHbIM
OTBET C HEOONIBITUMU OITHOKAMHU
cooTBeTcTBYeT 8 O6aynam. [IpaBunbHbII
OTBET C IpyOBIMU OIIMOKAMU
COOTBETCTBYET 3 Oasiam.
HenpaBunbHbIN OTBET HA BOIIPOC
cooTBeTCTBYET 0.

ODK3aMCH

Texymni
KOHTPOJIb

Pacuer
MaTepuaIbHOTO
Oaanca
BBIIUTABKU CTaJIH B
KHCIIOPOTHOM
KOHBEpTepe

20

3ajaHue BHIJIACTCS B TIEPBYIO HEJEIIO
ceMecTpa. Y KaxJ0ro CTyJIeHTa CBOs
Mapka CTajii JJI1 pacueTa Ha3Ha4aeTcs
MpernoaaBaTesieM. 3a 1Be HeleH 10
OKOHYAHUS CEMECTpa CTYJIEHT
TEMOHCTPUPYET U CAAET MPETOIaBaTEINIO
roTOBbIE pacyeThl. B nmpouecce
MPOBEPKU PACYETOB BBISBISIECTCS:
COOTBETCTBHUE pacueTa TEXHUUYECKOMY
3aJJaHUIO0; TPABUIILHOCTD BBITTOJIHEHUS
ATANoB pacueTa u HeBszKa. [lokazarenu
onienuBanus: 1. [IpaBunbHOCTH
pacueToB: Bce BepHO 10 OamioB 3a, 3a
Ka)XIylo OIIHUOKY B pacuere MUHYC |
6amn. 2. Odpopmiienue pacyera, TabIUIL
U pUCYHKOB. Bce TabmuIlbl, pUCYHKH H
[pacueT BBIIOJIHEHBI B COOTBETCTBUU C
['OCT 7.32-2017 - 5 6annoB, 3a KaXIyIO
omnOKy cHuMaetcs no 0,5 6anios. 3.
Cnava 3agaHuil B cpok. /[Be Henenun
MOCJIe BBIIa4H - 5 0aIJIOB, TPU HEJEIH
rmocJie BeIgayu - 4 6aana, ot 3 10 4
Henelb - 3 0aia, ot 4 10 5 Hexens - 2
Oasuta, paboTa cjaHa o3XKe YeM yepes
Hezento - 1 6ayut; paboTta caHa moxe
yeM 2 Hegeau - 0 6ajioB. 3a4eT

3a4CT

Texymnii
KOHTPOJIb

Pacuer
MaTepHaTbHOTO
Oamanca
BBIIUIABKU CTaJIH B
JCII

20

3alaHue BBIAETCS B IIEPBYIO HEJIEIIO
ceMecTpa. Y KaxKJI0ro CTyJIEeHTa CBOs
MapKa CTaJly JIJIsl pacyeTa Ha3Ha4aeTcs
[IperoiaBaTesieM. 3a 1B€ HEJIEIH J10
OKOHYAHHS CEMECTpa CTyJCHT
IEMOHCTPUPYET U CAAET MPENOIaBATEIIO
rOTOBBIE pacueTsl. B mpouecce
[IPOBEPKU PACUETOB BBISBIISIECTCS:
COOTBETCTBUE PAacyeTa TEXHUUECKOMY
3aJIaHUIO0; IPABWIIBHOCTD BBIITOJIHEHUS
DTAaNoB pacueTa U HeBsA3Ka. [lokasarenu

3a4CT




onienuBanus: 1. [IpaBuIbHOCTH
pacueToB: Bce BepHO 10 Gamios 3a, 3a
Ka)X1yl0 OIINOKY B pacuere MUHYC |
6am. 2. Opopmienue pacyera, TabIUIL
U PUCYHKOB. Bce TabnmuIlbl, pUCYHKU H
pacueT BBINOJIHEHBI B COOTBETCTBUU C
['OCT 7.32-2017 - 5 GamoB, 3a KQXKIyIO
ommOKy cHuMaetcs o 0,5 6amos. 3.
Cnauva 3agaHuil B cpok. /[Be Henenun
rocJie BbI1auu - 5 6aJljIoB, TPU HEJENU
[ocJie BeIayu - 4 6ana, ot 3 1o 4
Henenb - 3 0amia, oT 4 10 5 Henens - 2
Oarmna, paboTa cjaHa Mmo3Ke 4eM yepes
Hezeno - 1 6ayut; paboTa caHa oke
yem 2 Henenn - 0 6ayos.

Texymni
KOHTPOJIb

JOKJIazg

35

KonmuaectBo crnaiigos 6onee 10 — 2
Oajna, menee 10 — 1 Gamn.
JlmutensHOCTD oknana: Jloknam g0 S
MUHYT — 1 6am1, 5-10 MunyT — 2 6ainna,
10 munyT — 15 MunyT — 3 6anna, 15
MUHYT — 20 MuHyT — 4 6anna, Oonee 20
MUHYT — 1 6am.

Jloxnazn 6e3 9TeHus 1O JTUCTOUKY — 5
0anoB

Ha cnaiinax B nmpe3eHTanuu ecTh
PUCYHKH, TaOIUIIBI U cXeMbl — 3 Oasuia.
B npe3eHTanuu nmpenacTaBieHbl 1eb,
3a/jauu, BBIBOJIBI — 3 Oasa.
CBOEBPEMEHHOCTH CIaYl MPE3CHTAIIHH.
[Ipe3enTarus cinaHa B Cpok — 3 Oarna.
[IpesenTarus caana ¢ 3a7ep>KKOi B OJHY
Henento — 2 6amna. [Ipe3enTanus cnana
C 3aJIepKKOM B JIBE Hemenn — 1 6an.
[Ipe3enTarus ciana c 3aJepxKKoi 6omee
nByX Henenb — () 0amios.

OTBeThl Ha BONpPOChl. OTBETHI HA
BOITPOCHI CTYACHTOB— 3a KaXK/IbIi OTBET
no 2 6aa, [IpaBuibHbIN OTBET Ha
BOMpOC Mpernoaasarens — 5 6amios. Ho
He Oonee 15 Ganmos.

OK3aMCH|

Texymni
KOHTPOJIb

TECTUPOBAHUE

10

TectupoBanue coctouT u3 40 BOIpocos.
3a Kaxaple 4 MPaBIWIbHBIX OTBETA
Hauucisiercst 1 6ani, 3a He IpaBUIIbHBIE
- 0 6amnos.

OK3aMCH|

101 9

Texymnii
KOHTPOJIb

KimokBuym

[Ipon3BOANTCS BBISICHEHUE YPOBHS
YCBOCHHMS CTYACHTaMHU 3HAaHUH,
OBJIAJICHHS] YMEHUSMU U HaBbIKAaMU B
OTIEJILHON TEME MJIM pa3felia
TTMCLIATIIINHBL.

3a4CT

11| 10

Texymui
KOHTPOJIb

BeicTymuienue ¢
JIOKJIaJIOM Ha
CEMHHAPCKOM

3aHATHU

10

CTyIeHT CaMOCTOSITEIbHO BBIOUPAET
TIO0YI0 U3 TeM, 3aJI0)KCHHBIX B
porpaMMe Kypca U OATOTaBIUBAET U

OCYIIECTBIISIET TOKJIA] Ha CEMUHApE.

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA



Bun
MPOMEKYTOUHOMN
aTTeCcTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBAHUS

9K3aMCH

Ha sk3amMeHe npoucXOaUT OlleHUBaHUE YUEOHOM JesITeIbHOCTH
00yJarOIUXCs 10 TUCIIMIUTHHE Ha OCHOBE TIOTyYEHHBIX OIICHOK 32
KOHTPOJIbHO-PEUTHHIOBbIE MEPONPUATHS TeKyIero konrposs. [Ipu

OLIEHUBAHUH PE3yJBTATOB MEPOIIPHSATHUS HCIIONB3YeTCs 0aTbHO-
pEeUTHHIOBasE CUCTEMA OLIEHUBAHUS Pe3yJIbTAaTOB YueOHOU
NeSITeTTHHOCTH 00yJaromuxcs (YTBEpKIeHa IPUKA30M PEKTopa OT
24.05.2019 1. Ne 179). Ecniu cymma HaOpaHHBIX 0aJlIoB 3a
MEPOTIPUSTHSI TEKYIIETO KOHTPOJIst 60ibIe 60%, TO BRICTABISIETCS
YIAOBIETBOPUTENBHO, eciiu Oounbiie 75% - xoportio, 6onbiie 85% -
ommyHO. Ecnm 6ayioB HeZ0CTaTOUHO TPOBOAMUTCS TMCEMEHHBIN
HK3aMEH.

B cooTBeTCTBUH C
. 2.5, 2.6
[lonoxxenus

3a4CT

Ha 3ayete nporcxoauT olleHHBaHUE yUeOHOM e TeTbHOCTH
00yJarOIIMXCs 10 TUCIMIUTHHE Ha OCHOBE TTOTy9YE€HHBIX OIICHOK 32
KOHTPOJIbHO-PEUTHHIOBbIE MEPONPUATHS TEeKyIero kontposs. [lpu

OLIEHUBAHUH PE3yJBTATOB MEPOIIPHUSATHUS HCIIONB3YeTCs 0aIbHO-
pEeUTHHIOBasE CUCTEMa OLIEHUBAHUS Pe3yJIbTaTOB yueOHOU
JeSITETLHOCTH 00yJaromuxcs (YTBEpKIeHa IPUKA30M PEKTopa OT
24.05.2019 1. Ne 179). CtyneHT nosyyaeT BOIPOCHI OT
TpenoiaBaTess ¥ OTBeYaeT Ha HUX ycTHO. Bpemst 6ecenpr 10 30
MUHYT. B ciyyae Heo0X0IMMOCTH BBIACHEHHS YPOBHS 3HAHUH
oecena MoxeT nponospkutes emeé Ha 10 munyT. OrieHnBaHue
HPOM3BOAMUTCS B COOTBETCTBHH ¢ nosioxkeHreM FOVYpI'Y o GannbHo-
peiituarosoi cucreme. Ilpu nomyuenun 60% npaBUIBHBIX OTBETOB
CTYJICHT NOJIy4aeT 3ayeT.

B cooTBeTCTBUH C
mm. 2.5, 2.6
[lonoxxeuus

6.3. ITacopt oHIa OLIEHOYHBIX CPEACTB

KommnereHnun PesynbraTsl 00yueHust o KM
12|34(5]6(7(8|9(10|11

K2 3unaetr: KoHcTpykiuto, 000pyioBaHHE U TEXHOJIOTHIO BBIIUIABKU AAAAA AN
MOJIyNIPOJYKTA B KUCJIIOPOJHOM KOHBEpPTEPE

K2 YMmeeT: YpasisaTh NPOLIECCOM BBIIIJIABKH MOIYTIPOLYKTa B b Bl
KHCIIOPOJHOM KOHBEpTEpE

K-> lMeeT npakTH4eCcKui onbIT: PacueToB TEIUIOBBIX U MaT€pUaIbHBIX IARAARENAE
0aJaHCOB IUIaBKU MOJYIPOJYKTA B KHCIIOPOJHOM KOHBEPTEPE

MK-3 3gae"g KoncTpykiuto, 060pynoBaHre v TEXHOJIOTHIO BHETICUHON IAAAANAAAY
00pabOTKN cTaNnu

[1K-3 YMmeeT: YpaBiaTh NpoleccOM BHENEYHON 00pabOTKH cTajIu HH

MK-3 lMeeT NpakTUYECKUI ONBIT: PacueToB TEMIOBBIX U MaTepUaIbHbIX TAAAARARAY
0ayaHCOB BHETIEYHOM 00pabOTKU CTAIN

[K-4 3unaer: KoHcTpykuto, 060py;10132“1HHe U TEXHOJOTHIO BLIMIIABKH bl b
MOJIyNIPOLYKTA U CTAJIM B [yTOBOM CTaJICIJIaBUIIBHOM MEYU

K4 YMeeTZ}/HpaBJ'ISITB MPOLIECCOM BBITUIABKH MOMYNPOLYKTa 1 CTaIlM B TAAARAANT
TyTOBOM CTaJICIIaBWJIBHOM MEYN
lMeeT NpakTUYECKUI OMNBIT: PacueToB TEIIOBBIX U MaTepUaIbHbBIX

[1K-4 0aslaHCOB IJIaBKU MOJYNPOIYKTa U CTaJI B IyTOBOU HHHHH
CTaJIeIUIaBUIbHON NIEUN

MK-5 3naet: KoHCTpyK1IMIO, 000pYyJ0BaHUE U TEXHOIOTHIO HEMPEPHIBHOM dhdd B L
Pa3IMBKU CTAJIM U PA3JIMBKU CTAJIN B U3JIOKHULIBI

[1K-5 'YMmeeT: YIpaBisATh IPOLECCOM HEIPEPBIBHOM PA3JIMBKU CTAJIU U HHHHH [




PAa3JIMBKU CTAJIM B U3JIOKHUIIBI

[1K-5

MNMmeet HpaKTI/I‘{eCKI/Iﬁ onbIT: PacueToB TemioBoro OagaHca mnmponecca
HerepLIBHOﬁ PAa3JIMBKHU CTAJIU U PA3JIMBKU CTAJIN B U3JIOKHUIIBI.
OI_ICHKI/I MMpUYINH 06pa30BaH1/151 I[e(I)CKTOB IpU KpUCTAJIU3allUN

_|._
+
_|._

[1K-8

3HaeT: BO3MOXXHOCTH HCIIOIB30BaHUS COBPCMCHHBIX
I/IH(bOpMaHI/IOHHBIX TEXHOJIOTUM U CUCTEM HCKYCCTBCHHOT'O
HWHTCJUICKTA JJI1 OITUMU3alluU TCXHOJOTHUYCCKUX ITPOLIECCOB
IMPON3BO/ICTBA CTAJIN

[1K-8

'YMeeT: HCIoIb30BaTh HH(prBI)Ie MOJCIN MpOoUeCCOB IMMPOU3BOACTBA
CTaJIl

+

[1K-8

lMeeT npakTUYECKUI ONBIT: MPUMEHEHNS COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJIOTHI

TumnoBbie KOHTPOJIBHBIC 3aJaHUS 10 KAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe U MH(OPMAILIMOHHOE O0ecredeHUue TUCHMILIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

1. TloBonoukwui, J. . DnekrpomMeTatyprus cTaau U GeppocIiaBoB
VY4eOHHK 1)1 CTYJEHTOB BBICII. YueO. 3aBeeHIH, 00y4aronuXxcs Mo HapaBJICHUIO
"Metamnyprus" u cnen."Merautyprus uepHbix metamioB” J1. f. IloBonmonkwii, B.
E. Pommn, H. B. ManbkoB. - 3-¢ u3a., nepepad. u goi. - M.: Meramnyprus, 1995. -
591,[1] c. m.

2. PomwuH, B. E. PaznuBka u kpuctrammuzanus craiu TekcT y4ued. mocooue
JUISL By30B 110 HanpasieHuto "Meramutyprus” B. E. Pomun, A. B. Pomus ; FOx.-
VYpan. roc. yu-1 ; FOYpI'Y. - Uensbunck: UznarensctBo FOVYpI'Y, 2008. - 158, [1] c.
WII.

3. Pomwn, B. E. Dnexkrpomeramnyprus u metamutyprus crainu [ TekcT]
y4eOHUK 17151 By30B 110 HarpaieHuto 150400.68 - "Metamnyprus" B. E. Pomun, A.
B. Pomun ; FOx.-Ypan. roc. yu-1 ; FOYpI'Y. - Uensabunck: U3narensckuit LleHnTp
IOVYpl'Y, 2013. - 571, [1] c. un.

0) OononHUMeENbHASL IUMePamypa.:

1. Tacuk, M. U. Teopust u TeXHOIOTHS MPOU3BOACTBA (PEPPOCILIABOB
VY4eb. 11t By30B 10 crienuaibHOCTH "MeTamtyprust uepHbix MeTamuioB” M. 1.
l'acuk, H. I1. JIakumes, b. 1. Emnun. - M.: Mertannyprus, 1988. - 784 c. ni.

2.  Iloonouxwuii, JI. S. OCHOBBI TEXHONIOTHHU TPOU3BOACTBA cTanu: [lmaBka
U BHeMeuHasi o0paboTka Y4eb. mocoOue Jijisi By30B 110 HAIPABICHUIO
"Metamnyprus" u cnenraibHOCTH "MeTtaiutyprust yepHbix MetamuioB'"; OYpI'Y. -
Yensounck: UznarensctBo KOYpI'Y, 2000. - 189 c. ui.

6) omedyecneeHHble U 3apy6€9fCHbl€ IHCYPHAIIbL NO ducuunﬂuHe, umeruuecs 6 oubnuomexe:

«Metallurgical and Materials Transactionsy.
«M3BecTus By30B. UepHast METAILITypPIrUs».
«Cranby.

PedeparuBnsriii xxypHan « MeTtammyprus.
«Acta Materialiay.

«Metamnypry».

SN




2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

1.  TIpom3BOACTBO cTalld B KUCIOPOJHBIX KOHBEPTEPAX: pPEUICHUE
pakTU4e-cKux 3aaa4: yueoHoe nmocoodbue / I1.A. T'amos, C.B. 3sipsinos, C.I1.
CanuxoB — Yensbunck: Uznarensckuii ientp FOYpI'Y, 2018. — 47 c.

2. Mertamnyprus u 3JIeKTPOMETAILTYPTHUs CTalu

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. IIpou3BOACTBO CTald B KUCIOPOAHBIX KOHBEPTEPAX: PEIICHUE
IpaKTU4e-cKux 3aaa4: yueonoe nocoodue / I1.A. T'amos, C.B. 3sipsinos, C.I1.
CanuxoB — Yensounck: M3narensckuii nentp IOYpI'Y, 2018. — 47 c.
2. Mertamnyprus 1 3JIeKTPOMETAILTYPrUs CTaIu

JJIEKTPOHHAs Y4eOHO-MeTOANYECKAs IOKYMEeHTaIl U

HaumenoBanue
No B peeypeas | bubnunorpaduyeckoe onrcanue
JTUTEPATyPhl| IEKTPOHHOU
dbopme
Pouun, B. E. Dnexkrpomerannyprusi 1 MmeTatyprusi ctainu [ Tekcr]
OneKTpOHHBIN |yueOHUK a7 By30B 110 Hanpasienuio 150400.68 - "Meramnyprus" B. E.
OcHoBHas
1 irenarvpa [ETAIOT Poutun, A. B. Pomun ; FOx.-Ypan. roc. yu-T ; FOYpI'Y. - UensiOunck:
PIYPA 1 ovpry Wsnarensckuii Lentp FOVpIY, 2013. - 571, [1] c. uo.
http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000504476

[TepedeHp UCTIONB3YEMOTO TPOTPAMMHOTO OOCCIICUCHHS:
1. Microsoft-Windows(6eccpodHo)

[Tepedyens ncnoab3yeMbIX npodeccuoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)
2. -baza manaeix BUHUTU PAH(6eccpouno)
3. -Uudopmammonnsie pecypest OI'Y OUIIC(6eccpouno)

8. MarepuaJjibHO-TeXHHYECKOe o0ecreyeHue 1 CIUITHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMIIBIOTEpHAS TEXHUKA,
Bun 3anstuii . 2'1 IIPEIyCTAHOBJICHHOE TIPOrpaMMHOE 00eCTIeYeHHE, NCIIOIB3YeMOe IS Pa3IMUHbIX
Y BUJIOB 3aHATHH

MynsTuMenniiHas ycTaHoBKa [IporpaMMHoO-anmapaTHblii KOMILIEKC
TMCTAHIIMOHHOTO O0YUYeHUs CTYJACHTOB (MHTEPAaKTUBHBINA KJIacC) Ha 0aze
1a00paTOpuu BHICOKOTEMIIEPATYPHBIX MPO-IIECCOB.

JlaGoparopusie |115
3aHATHSA (1)

JlaGoparopusbie |117

DIEKTPUUECKUE MEYH
3aHATHS (1)




