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1. Hean, 3a1aum ¥ IUIAHUPYeMble Pe3yJIbTAThI 00yUYeHUsI M0 TUCIUIINHE

— Lenp — o3HaKOMJICHHE OyAyIIMX MAarvucTPOB C AaKTyaJbHBIMH MPOoOJIeMaMH
METATYPTHHA W MaTEPUAIIOBEACHUS, COBPEMEHHBIMU MOIX0JJaMHU UX PEIICHHUS, a TAKKE MPUBUTH
HABBIKH CAMOCTOSTEIBHOIO aHAIM3a TCHACHIIMA Pa3BUTHS METAUTYPIrHUYeCKON OTpaciiu;

—  03HaKOMJICHHE C MPOTPECCUBHBIMU METAILTYPTHUECKUMHU TEXHOJIOTHUSMH BBIILIABKH,
BHEIICYHON 00pabOTKY W PA3JIMBKHU CTAJIM, IIPOM3BOACTBA U TEPMHUUECKON 00 paOOTKH CTaIbHOIO
poKara;

—  (dopmupoBaHHME KOMILICKCHOTO IIOAX0Ja K THPUMEHEHHUIO METAJUTYPrUYeCKUuX
METOJIOB 00€CIIeYeHHS 3aJaHHBIX [TAPAMETPOB KaueCTBa METAJIONPOTYKITUH;

—  (dopmupoBaHHEe TmNpEACTAaBICHUS O HAMPABICHHUSIX PA3BUTHS TEXHUYECKOTO H
TEXHOJIOTHYECKOT0 00eCIeYeHHs METALTyPrHUSCKUX TIPOU3BO/ICTB;

—  MOATOTOBKA CTYICGHTOB K IPOU3BOJCTBEHHOW, MPOEKTHO-KOHCTPYKTOPCKON W
WCCJICIOBATEIILCKON JIEATETbHOCTH B COOTBETCTBUU C KBaTH(PUKAIMOHHON XapaKTEPUCTUKON
MarucTpa 1o HarpaBICHHIO.

3amaun:

—  pacmMpeHHe Hay4YHOTO Kpyrosopa B OOJIACTH TEXHOJIOTHYECKHX HayK, Ha 0aze
KOTOPBIX OyIylIuil CHenUaIicT CMOKET CaMOCTOSATENIBHO OBJIAJIEBATh BCEM HOBBIM,C YEM €My
IIPUJIETCS CTOJIKHYTHCA B IPO(PECCHOHAIBHOMN 1€ATEIbHOCTH.

[Inmanupyemble pe3ynbTaTbl OOY4YEHHS — OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEH

IIPOLIECCOB  IJJACTMYECKON nedopmanuu, CcrnocoboB MPOU3BOJACTBA METALUIONPOAYKLHUH,
OBJIQJICHHE TEOPETUYECKMMH OCHOBAaMHU IPUPOJOH NPOYHOCTH, IUIACTUYHOCTH U Pa3PyLICHUS
METAJIJIOB U CILIaBOB

OO0ydeHne 1O [AUCHUIUIMHE «JHeprocOeperarnye TEXHOJIOTHH — METaLUTyPrHYeCKHX
IPOLIECCOBY HAMPaBICHO HA (OPMUPOBAHUE Yy OOYUAIOIIMXCS CICTYIOMIUX KOMITETEHIIUH:

Koa n HamMeHOBaHHe KOMIIeTeH M NHauKaTopbl 10CTHKEHUS
KOMIIeTeHIIUH

NYK-1.1. AHanuzupyet poOJIEMHYIO
CUTYallUI0 KaK CHCTEMY, OCYILECTBIIAET eé
JIEKOMITO3UIIMIO M OMPEACISET CBSI3H MEXKIY
€€ COCTaBJISIOIUMH.

NVYK-1.2. Onpenenser NpoTUBOPEYUBOCTh U
npoOenbl B HHGOpMAIUK, HEOOXOAUMOM st
pemeHnst MpOoOJIEMHON CHTYalluu, a TaKxkKe
KPUTHYECKUH aHAIN3 MPOOJIEMHBIX CHTYallMH | KpUTHYECKH  OIEHMBAET  PEIeBaHTHOCTh

VYK-1. CnocoOHOCTB OCYLIECTBIAT

Ha OCHOBE CUCTEMHOI'0 NIOAXO0/a, HCIIOJIb3yEMBIX WH(pOpPMaAITMOHHBIX
BBIPa0aTHIBATh CTPATETUIO ICUCTBUM HCTOYHHUKOB.

NYK-1.3. Pa3pabareiBaeT U COAEpKaTEIHLHO

apryMeHTUPYET CTpaTeruto perieHus

poOIeMHOM CUTYyallul Ha OCHOBE

CHCTEMHOTO u MEXAUCIUTIIMHAPHOTO

MoaAXO0J0B C YUE€TOM OLCHKHU CYHICCTBYIOIINUX
PUCKOB U BO3MOXKHOCTEH NX MUHHMHU3AIUH.

NYK-2.1. PazpabarpiBaer KOHIIEIILHIO
yIpaBJIeHUS] TPOEKTOM Ha BCEX JTamax ero
’KM3HEHHOTO IIMKJIa B paMKaxX 0003HAaYeHHOU
npobnemsl:  GopMynupyer 1eap U OyTH
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VYK-2. CnocoOHOCTh YyIpaBiIsATh MPOSKTOM Ha
BCEX ATarax ero >KU3HEHHOTO IIUKIIa




JOCTHKCHUS, 3a71a4H U CIIOCOOBI UX PEIICHHS,
00OCHOBBIBAET AKTYaJIbHOCTh, 3HAUYUMOCTD,
OXHJIaeMble  pe3yJabTaThl M  BO3MOXKHBIC
cepbl X MPUMCHECHHUS.

NYK-2.2. Pa3pabarbiBaeT IUIaH peanu3aliu

MPOEKTa B COOTBETCTBUU c
CYIIECTBYIOIIUMHU YCIIOBUSIMH,
HEOOXOJMMBIMU  PECypcamMu, BO3MOXHBIMH
pHrCcKaMu u pacripeieiecHueM 30H
OTBETCTBEHHOCTH  YYaCTHUKOB  IPOEKTA.
NYK-2.3. OcymiecTBiIsieT ~ MOHUTOPHHT
peanu3alu TPOEKTa Ha BCEX JTamax ero
JKU3HEHHOTO IIMKJIA, BHOCUT HEOOXOJMMBIC
W3MCHCHHUS B IUIAH pealli3allid TPOEKTa C
YYEeTOM KOJMYECTBCHHBIX W Ka4eCTBEHHBIX
MapaMeTpoOB JOCTUTHYTHIX MPOMEKYTOUHBIX

PE3yJIbTATOB.

2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

JlucuumniuHa OTHOCHTCA K  YUCITY NpO(EeCCHOHANBHBIX  y4YEOHBIX  JIUCHUILUIUH
bakynbTaTUBHON YacTH, GOpMUpPYyEeMON yuaCTHUKaMU 00pa30BaTEeIbHBIX OTHOIICHUH.

«OHeprocOeperaromne  TEXHOJOTHH  METAJUTYPTUYECKHX  IPOIECCOBY»  B3aMMOCBSA3aHA
JIOTUYECKH U COACPKATEIBbHO-METOJUYECKA CO CISAYIOIMMH TUCHUIUIMHAMUA W TPAKTUKAMH
OOII:

— Mene KMEHT KauecTBa;

—  VYnopaBieHHe UHHOBAIUSIMU;

—  CoBpeMeHHbIE TPOOIEMbI METAILTYPIHH U MaTepUaIOBEICHUS;

—  CoBpeMmeHHOe cocTosiHue MeTautypruu B Poccun u 3a pyo6exom;

- COBpeMeHHHe TCXHOJIOTNH TepMH‘{eCKOﬁ u TepMOXHMquCKOﬁ O6p8.60TKI/I
MaTCpHaJIOB;

—  CoBpemeHnHOe 000pyZ0BaHUE B METAJLTYPTHUH.
3. CTpykTypa u cofep:KaHue TUCUUIINHBI
OO0r11ast TPYI0EeMKOCTb AUCIMIUIMHBI COCTABIISAET 2 3aueTHbIX(€) eaunuil(sl) (72 yaca).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH
(mo hopmam 0OyueHwMs)

3.1.1.3ao0unas ¢popma oOyueHUs

w/n Buj yueOHoit padoThl E;é:::ecmo Cemectp
1 AyIMTOPHBIC 3AHATHS 12 4
B tom uncre: 4
1.1 | Jlekuuu 8 4
1.2 | CemuHapcKue/npakTH4eCcKue 3aHATHS 4 4




1.3

JlaGopaTopHbIe 3aHATHS

2 CaMocTosiTe1bHasi paboTa 60 4
IIpomeskyTouHasi arTecTanms
3auet/aud.3a4er/IK3aMeH 3auer
Hroro 72 | 4
3.2 TemaTuyeckuii NIaH U3yYeHUS TUCIHUINIUHBI
3.2.1.3a04nas ¢popma oOyueHUs
TpyroeMkocTsb, yac
AyauTopHasi pa6ora =
e 2
et [0}
aa ) =
w/n Pasnennl/TemMmbl 2 g ::: oz g §
4
JMCHUTINHBI < 2 8 ) § 2| 3
= |gZg| 85| 22| 6=
S |ECE| &5l 52|58
o} =3 2| 9 F S H &
0 a < Qo R *
S eSS | g8 |0&
Paznen 1. XapakTepucTuka 6 4 2 30
1 | coBpemeHHOTO YPOBHS
MeTaTypruu

TenaeHUIMN Pa3BUTHUS YEIOBEUYECKOTO
o0miecTBa U MX CBSI3b C MpoOJIeMaMu
MHUHEpaJIbHO-ChIPHEBOIO  KOMILJIEKCA.
BinsiHue TEXHMYECKMX pElIeHUH B
METaJUIypruy Ha IMOKa3aTeld Hay4HO-
TEXHUUYECKOT0 IMporpecca, pa3BUTHE
SKOHOMHUKH U O0O0OpPOHOCTIOCOOHOCTH
CTpaHBbI. l'ocynapcTBeHHOE
peryJIinpoBaHue pu peleHnn
aKTyaJIbHBIX ~ Ipo0JieM  HapOJIHOTO
X03s5icTBa. AKTyasJbHblE HPOOIEMbI
YEPHOU METaJTYypPIrUH

CeripreBas 0aza 4epHON MeTaJlTypruu.
Crpansl  Juzaepsl O 3amacam
kene3Hon pyasl. [Ipons3BoncTBo kKokca
U OCHOBHBIE  HAmpaBlEHUS  €ro
pa3BuTHA. BrlnnaBka 4yyryHa m cranu
U MHUPOBBIE TE€HACHIUU AallbHEHIIEro
pa3BUTHs TNpoOM3BOACTBA. Pa3BuTHE
0€370MEHHOr0 TPOU3BOJICTBA CTaJIH.
Pazpabotka BBICOK03()(PEeKTUBHBIX
TEXHOJIOTHII MPOU3BOACTBA  CTAJIH.
W3meHenue reorpaguu moTpeOIeHUS
cranu. Mcronb3oBaHWE BTOPUYHOIO

CBIPbA U COBEpPILIECHCTBOBAHHE
TEXHOJIOTHI ero nepepadoTKH.
CoBpemeHHbIE poOIeMBI

GOpMHUpPOBaHMSI W  HCIOJIH30BAHUS




pPECYPCOB JI0Ma.

[loBbllIEHHE KayecTBa BBITYCKAEMOU
CTaJId C HCIIOJIB30BAHMEM IIPOLECCOB
BHemeyHo oOpabotku. Cosnanue

9KOJIOTHYECKU 0e30macHbIX
IPOM3BOJICTB.

Pa3paboTka cucteM aBTOMaTHYECKOTO
peryIrpOBaHuUs TEXHOJIOTUIECKUX
IPOLIECCOB.

OcHOBHBIE TIPOOJIEMBI METAJUTYPTHH
YEPHBIX METaJUIOB: HKOHOMHUS

packuciuTenei, (QeppociiiaBoB U
JUTaTyp; yBEJIUYEHUS pecypca paboThl
(byTepoBKHU; SKOHOMUH MaTepHaIbHBIX

u SHEPreTHUECKUX pECypCoB;
MOBBIIIEHHE WHTEHCUBHOCTH pPabOTHI
000pyI0BaHus; CHIDKEHUE

OTCOPTUPOBKU MeTajlla 1Mo Aedexram
MOBEPXHOCTH U pe3yinbratram Y 3K;
UCKJIIOYCHHE aBapUNUHBIX CUTyallui Ha
MHJI3; HeoOXoIMMOCTh  pPEMOHTa
MOBEPXHOCTHU HENPEPBHIBHO-IUTHIX
3aTOTOBOK W MpoKara U3 HHUX;
obecrieueHre CTaOMIBHOCTH CBOMCTB
U CHI)KCHHE OTCOPTHUPOBKU IpOKaTa
M0 MEXaHWYECKUM XapaKTepUCTUKaM
10 80...90%.

Pacuem mamepuanvnozo u mennogozo
banancoe KOH8epPMEPHOLL NIABKU.
OnpeoeneHue OCHOBHBIX NApPaMempos
VCMAHOBKU HENpepvl6HOl  PAa3IUBKU
cmanu u nocmpoenue MmpaeKmopuu
DACRpAMIEHUSL ee  MeXHOI02U4ecKOouU
ocu.

Paznen 2. AKryajbHbIe NPO00OJIeMbI
IBETHOH MeTalIypruu

CoipbeBast 0a3a IIBETHOW METallypruu
U BeAyllle TEHJEHIMHU €€ W3MEHEHHS
PUMEHHUTEITHHO K OCHOBHBIM
rpynmnaM  [BETHBIX U PEIKHUX
METAJUIOB. OcobenHoctu
MHUHEpaJIbHO-ChIPHEBOM 6a3bl
HEPreTUIECKOTO u
BCIIOMOTaTeIbHOTO CBIPbA u
aKTyaJbHbIE TPOOJIEMBI €€ Pa3BUTHSI.
Pa3pabotka BBICOKO9()(hEKTUBHBIX
TEXHOJIIOTUH  Jis  JT0OBIYM "
nepepaboTku  cbipbsi.  OCHOBHBIE
HaNpaBJICHUs]  COBEPIICHCTBOBAHHS
CYLLIECTBYIOIIUX TEXHOJIOTHH,
YYUTHIBAIOIINE WCTIOJIh30BAHNE
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9HeprocOeperaromux  perieHud |
pecypcocOeperarnux MPOLIECCOB.

KommiekcHas nepepadoTka
UCXOJIHOTO CBIPbsi, MHTEHCHU(pHUKAIH
TEXHOJIOTHYECKHX MIPOIIECCOB,
yB CJINYCHUC BbBIXO0O/J1a IICJICBBIX
MIPOJIYKTOB H HCIIOIL30BaHUE
JKOJIOTHUECKH 0e30IacHbIX

TEXHUYECKUX PEIICHHA.

OcHOBHBIE TIPOOJIEMBI METAJUTYPTHH
I[BETHBIX METAaJIOB: pa3BUTHE
pecypcocOeperarommx  TeXHOJOTUI
NPOM3BOJICTBA U MOBBIIICHUS KA4eCTBa
METAIOB ¥ CIUIABOB  I[BETHBIX
METaJUIOB pecypcocOeperaromiye
TEXHOJIOTUU CHHTE3a JIUTaTyp
I[BETHBIX U PEIAKUX METAJIOB.

Hroro | 72 8 4 60

3.3 CoaepxaHue THCHUNIHHDI

Paznea 1. Pasgen 1. XapakTepucTHKA COBPEMEHHOI0 YPOBHA MeTAJLIYPrUH

TeHaeHUMH pa3BUTHUS YEJIOBEUECKOro OOIIecTBa M UX CBSA3b C IMpoOJeMaMu MHHEpabHO-
CBIPBEBOT0 KOMILIEKCA. BiMsHME TEXHUYECKUX pELIEHUH B METALUIyprMM Ha I0Ka3aTelu
HAY4YHO-TEXHMYECKOI'0 Iporpecca, pa3BUTHE HSKOHOMHUKH M OOOPOHOCIOCOOHOCTH CTpPaHBI.
['ocymapcTBeHHOE pEeTyIupOBaHHE MPH PEHICHUH aKTYaJIbHBIX MPOOJIeM HAapOJHOTO XO3SHCTBA.
AKTyanbHble TPOOJIEMBl YEPHON METAJUTYPrHH

CoipbeBast 0aza dyepHoil Meramnypruu. CTpaHbl JHAEpHl IO 3amacaM KeJe3HOH pPYIbl.
ITpon3BOACTBO KOKCa M OCHOBHBIE HAIPAaBJIEHUS €r0 pa3BUTHsA. BbllulaBKa yyryHa M CTanu U
MHUPOBbIE TEHACHIIMM JajJbHEHIIEero pa3BUTHS MpousBojacTBa. Pa3Butue 0€3710MEHHOTrO
Opou3BOJICTBa CTamu. Pa3paboTka BBICOKOA((EKTUBHBIX TEXHOJOTHHM MPOM3BOJCTBA CTaJH.
N3menenune reorpaduu moTpebnenus cranu. Mcmonb3oBaHWe BTOPUYHOTO CBIPhS U
COBEpILIEHCTBOBAHUE TEXHOJIOTUH ero nepepaboTku. CoBpeMeHHbIe Mpo0aeMbl (OPMUPOBAHUS U
HCIIOJIb30BaHUs PECYPCOB JIOMa.

[ToBpiEeHNE KayecTBa BBITYCKAEMOM CTadd C MCIOJIB30BAHMEM IIPOLECCOB BHENEYHOMN
00pabotku. Co3anne HKOJTOTHIECKU O€30MaCHBIX MTPOU3BOICTB.

Pa3paboTka cucteM aBTOMaTHUECKOTO PETYIMPOBAHUS TEXHOJOTUYECKUX MPOLIECCOB.

OcHoBHBIE TpPOOJIEMBI METAUIYpPTUM  YEpPHBIX METAJJIOB: 3KOHOMHS  PAaCKUCIIUTENEH,
(beppocCIUIaBOB U JUTATyp; YBEIUYEHUs pecypca paboThl PyTEepOBKH; SKOHOMUU MaTepUaTbHbIX
U DHEPreTUYECKUX PECYPCOB; MOBBIIIEHNE MHTEHCUBHOCTH pabOThl 000pYHOBaHUS; CHUKEHHE
OTCOPTHPOBKM MeTajula 1O JedeKTaM MOBEepXHOCTH U pesynabTaraM Y3K; wHckiodeHue
aBapuifHbIX cutyanuii Ha MHJI3; HeoOX0IMMOCTh PEMOHTA MOBEPXHOCTH HEMPEPHIBHO-TUTHIX
3aroTOBOK U MPOKAaTa M3 HHUX; oOeclieueHue cTaOMIbHOCTH CBOMCTB M CHHXKEHHE OTCOPTHPOBKH
MpoKaTa Mo MeXaHn4ecKnM xapakrepuctukam 1o 80...90%.

Pa3nes 2. AkTyajbHbIe IPo0/1eMbl HBETHOH MeTaJUIypIruu

CoipbeBast 6a3a BETHOM METATyprUU M BeAylINe TEHACHLIUN €€ U3MEHEHHS] TPUMEHHUTEIbHO K
OCHOBHBIM T'pYIMIaM IBETHBIX U PEAKUX MeTauIoB. OCOOEHHOCTH MHUHEPAJIbHO-CHIPbEBOM 0a3bl
HHEPreTHUECKOT0 M BCIIOMOTaTEIbHOIO ChIPhsS U aKTyaJbHbIE TPOOJIEMBI €€ Pa3BUTHS.
Pa3paboTka BHICOKOAI(PHEKTUBHBIX TEXHOJIOTHH Ui JOOBIYM U NepepaboTKu ChIpbs. OCHOBHBIE
HaIpaBJIEHUs COBEpIIEHCTBOBAHUS CYILIECTBYIOIIUX TEXHOJIOTHH, YUYUTHIBAIOIINE
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UCTOJIb30BaHUE  JHEprocOeperaloux peuieHnid U pecypcocOeperarommx —MpoIecCoB.
KommiekcHast nepepaboTka UCXOAHOTO ChIPbs, MHTCHCU(PHUKAIUS TEXHOJIOTMYECKHUX MPOIIECCOB,
YBEIIMYECHUE BBIXOJIA LEJIEBBIX IPOJYKTOB W HCIOJB30BaHHE SKOJIOTUYECKH O€30MacHbIX
TEXHUUYECKUX PEIICHUN.

OcHOBHBIE TPOOJIEMBbl METAJUTYPrUM LBETHBIX METAJUIOB: PAa3BUTHE pPECypcocOeperaronmx
TEXHOJIOTHIl MPOU3BOJCTBA M IMOBBIINICHUS KauyecTBAa METAUIOB U CIUIABOB I[BETHBIX METAJUIOB
pecypcocOeperaronye TeXHOJIOTUH CUHTE3a JIMTAaTyp IBETHBIX M PEIKUX METAIIJIOB.

3.4 TemaTnka ceMHHAPCKHUX/MPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHIA

3.4.1.CemuHapcKue/IpaKTHYECKUE 3aHATUS

[TpakTuyeckoe 3ansTue 1. Pacuer MaTepuanbHOTO U TEIIOBOTO OaaHCOB KOHBEPTEPHOI
TUIABKH.

[IpakTryeckoe 3anstue 2. PacueT koapGumeHToB negopmManuu

IIpaktuyeckoe 3ansatue 3. OmnpeneneHUe OCHOBHBIX IapaMETPOB  YCTaHOBKHU
HETPEPHIBHON PA3IMBKU CTAIM U IMOCTPOCHUE TPACKTOPUHU PACTIPSIMIICHHUS €€ TEXHOJIOTHYECKOU
ocH.

3.4.2.JJabopaTopHble 3aHATHUS

V4eOHBIM IJIAHOM HE npeayCMOTPCHBI

3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHBI

4, YuebHO-MeTOoANYeCcKOe U MHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatusHble 1oKyMeHTbI 1 'OCTsb1
[Ipy n3ydeHnn AMCHUIUIMHBI HE IPELYCMOTPEHBI
4.2  OcHoBHasi IuTEpaTypa

1.  Meramnyprusi TSHKENBIX IIBETHBIX METAJUIOB [AJIEKTPOHHBIN pecypc| : AJeK- TPOH.
yaeOH.-MeToa. komruiekc aucturummasl / H.B. Mapuenko [u ap.] ; Cub. denepan. yH-T. —
Kpacnosipck: UIIK COY, 2009. — on-line. URL: http:/files.lib.sfu- kras.ru/ebibl/umkd/1850/
(mara oopamenus 05.04.2017). — Pexxum noctyma: cBoOO- HBIH.

2. IIpouecchl MOPOIIKOBOI METaNTypruu [3JIEKTPOHHBIN pecypc]: 3IeKTPOH. y4eOH.-
meroa. komruieke auctumumabl / E.H. Ocoxun [ ap.]; Cub. denepan. yH-T. — KpacHosipck:
UIIK C®YV, 2008. — on-line. URL: http://files.lib.sfu- kras.ru/ebibl/umkd/63/ (nara oOpamenus
05.04.2017). — Pesxum mocTyma: CBOOOIHBIH.

3. Meramtyprust 6;JaropoJIHbIX METaJUIOB [3JIEKTPOHHBIN pecypc] : ANEeKTPOH. y4eOH.-
meroa. komruieke muctumumasl / H.C. TlepdunweBa [u ap.] ; Cub. denepan. yH- T. —
Kpacnosipck: UTTK CDVY, 2007. — on-line. URL: http://files.lib.sfu-kras.ru/ebibl/umkd/216/ (nata
obpamienus 05.04.2017). — Pesxxum gocTymna: CBOOOTHBIN.
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4. MarepuaJioBeIcCHUE U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MAaTEpHUajoB [3JIeK-
TPOHHBIA PECYpC| : JIEKTPOH. Y4eOH.-METOJI. KOMIUIEKC nucHuIuHbl / A.B. Bbpaxuu- koB [u
ap.] ; Cub. penepan. yu-t. — Kpacuospck: UITK COPY, 2008. — on-line. URL.: http://files.lib.sfu-
kras.ru/ebibl/umkd/1077/ (nata oopamenust 05.04.2017). — Peskum gocTyma: CBOOOIHBIIA.

4.3 JlomoaHuMTeJbLHAs JUTEpPaTypa

1. HoBble mpolecchl W CIUIABBI [AJIEKTPOHHBIA pecypc|: JMEKTPOH. y4eOH.- METO/I.
KoMIuIekc nucuurinabl / A.A. KoBaneBa [u ap.]; Cub. dbenepan. yu-1. UH-T 1BET. METalIOB U
marepuaioBeneaus. — Kpacnosipck: UIIK COY, 2012. — on-line. URL: http:/files.lib.sfu-
kras.ru/ebibl/umkd/umk/kovaleva/ (mara obpamenuss 05.04.2017). — Pexum gocryma:
CBOOOIHBIH.

2.  MarepuajaoBeeHHE [3JIEKTPOHHBIN pecypc]: IJIEKTPOH. Y4eOH.-METO. KOM- TUIEKC
muctumuinael / B.C. buponTt [u ap.] ; Cub. ¢enepan. yu-t. — Kpacnosipck: UIIK COY, 2008. —
on-line. URL : http://files.lib.sfu-kras.ru/ebibl/umkd/12/ (nara o6pame- mus 05.04.2017). —
Pexxum noctyma: cBOOOAHBIM.

3.  TpoiiHble 1 MHOTOKOMIIOHEHTHBIE CUCTEMBI [3JEKTPOHHBIA pecypc]: 3JeK- TPOH.
yueOH.-MeTo1. komiuiekc nuciutuinabl / E.B. Kpacnosa [u ap.]; Cub. denepan. yu-1. UH-T nBer.
MeTAIOB M MarepuanoBenenus. — Kpachospck: MIIK C®Y, 2008. — on-line. URL:
http://files.lib.sfu-kras.ru/ebibl/umkd/1814/ (mata ob6pamenust 05.04.2017). — Pexxum goctyma:
CBOOOHBII.

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl

— dusunueckoe MOACIUPOBAHUE IIPOHCCCOB IICPEMCINMBAHUA MCTAllla B KOH-
BepTepe C KOMOMHUPOBAHHOM MPOTYBKOI
http://uas.su/articles/steelmaking/00003/00003.php
— MHrepakTuBHBIA y4eOHHK: OCHOBBI MeTaLTypruu | Meramurypruueckuii mop-Ttai
MetalSpace.ru
http://www.metalspace.ru/education-career/osnovy-metallurgii.html
—Merannypruyeckue nporecchbl
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical- processes.html
—Buneopomuku o metaiutypruu. metalrf.ru
http://www.metalrf.ru/video
—CrTanu 1 MeTaJLIbI
http://stalimetalli.ru/index.html

OTJI.2 DHeprocOeperarmIre TEXHOJIOTHH
https://online.mospolytech.ru/course/view.php?id=8805

45 JluueH3uOHHOe ¥ CBOOOJHO pacnpocTpaHsieMOe NPOrpaMMHOe
o0ecreyeHue

HaumenoBanue | Paszpaboruyux I1O JocTynmHocTh Ccblika Ha Enunbii
(mpaBoobJsiagartennb) | (IMIEH3HMOHHOE, | peecTp POCCHICKHX
cB000IHO nporpamm st IBM n

pacnpocrpansieM | B/l (mpu Hasmmuum)
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oe)

Moii Oduc 00O "HOBBIE JIuneH3noOHHOE https://reestr.digital.gov.r
OBJIAYHBIE u/reestr/301558/?sphrase
TEXHOJIOI'MI" 1d=943375

4.6  CoBpeMeHHbIe NPpo(eccHOHATbHBbIE 0a3bl JaHHBIX U HH(OPMALHOHHBIE
CIIPABOYHBbIE CHCTEMBbI

Hoctynn
Ne HaumenoBanue Ccblika Ha pecypc
oCTh
NudopManmoHHO-CIPABOYHBIE CHCTEMbI
1. |Mudopmaumonnsie pecypest Ceru http:// www.consultant.ru JloCTyIHO
Koncynsrantlntoc
JIEKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI
Jlanb https://e.lanbook.com/ JlocTymHa B CETH
1. HHutepHer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbookshop.ru/ | loctymHa B ceTu
2. HHutepHer 6e3
OTpaHUYCHUHN
IIpodeccnonanbubie 0a3bI JAHHBIX
baza qaHHBIX HAy4YHOU HIIEKTPOHHOM http://www.elibrary.ru HocTymHo
1. | 6ubnmorexn
(eLIBRARY.RU)

5. MarepuajbHO-TEXHHYECKOE 00ecreyeHue

Aynutopun kadenpsl «Metamnyprus» aBl204, aB1205, aB1206, aB1206a ocHarieHs
HOYTOYKaMH, MPOEKTOPOM, SKpPaHOM, YIeOHBIM MaTepraIoM.

6. MeToauyeckue peKoMeHaalumn

6.1 Meroanyeckne peKOMeHAAIUN /ISl MPeNnoAaBaTeis M0 OPraHu3anuu
00y4eHus1

[Ipu opranuzanuu y4yeOHBIX 3aHATUN (JEKUUH, CEMUHAPOB, MPAKTUYECKUX 3aHATHUH,
71a00paTOPHBIX, CAMOCTOSTENIBHBIX U BBITYCKHBIX paboT, a Takke KypCOBOTIO MPOEKTHPOBAHUA)
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CJIeTyeT HCIOJIb30BaTh 3JIEMEHThl HHTEPAKTUBHOIO OOy4YeHHUsS] Ha BCEX 3Tamax JJisi BOBJIECUEHUS
CTYJEHTOB B Ipoliecc mo3HaHus. [[ist 3Toro menecoodpa3Ho UCTIOIB30BaTh CIEAYIONTNE (POPMBI:

— JAUaJIOroBO€C o6yquI/Ie, B XO0A€ KOTOPOI'o0 OCYHIECCTBIISACTCA B3aHMOHeﬁCTBHe
npenoaaBareyid U CTyYACHTA,

— MOACIINPOBAHUE, TO €CTh BOCIPOU3BEACHHUE B YCIIOBUAX O6y‘IeHI/IH 8(0)
JaHHOUIUCLMILINHE MpoHecCOB, NPOUCXOAAIUX B PCAIbHOCTH,

— KOMITIBIOTCPU3alHA o6yquH;1 JJIA I/IHTCHCI/I(l)I/IKaI_[I/II/I U  paCHIMpCHHUA
BO3MO>KHOCTEH 06p330BaTeJ'IBHOI‘O Impounecca,

— UCIOJIb30BAHUE CPEACTB HAIVISIHOCTU: CTEHAbl C KOMIUIEKTOM Y4eOHO-
METOJIMYECKONW JIMTEpATyphl, IUIAKaThl IO TEMaM, HaTypHble 00pa3lbl, MYJIbTUMEAUMHbBIE
CHCTEMBI, KApTOTEKy Y4eOHBIX BUCOCIIANI0B 1 BUCO(DUIBMOB U JP.

6.2 MeToauyeckue yKa3aHus 1Jis1 00y4aloHUXCs M0 OCBOEHHIO
AUCHUTITHHBI

I[JI?I MaKCHMAaJIbHOM WHAUBUAYAIU3alUU JOCATCIbHOCTH CTYACHTA, VY4yeOHBIM IIJIaHOM
npeaycMaTpuBacTCAa BpEMsL JJIs1 CaMOCTOSITEIIbHOM pa6OTI>I.

Cpenu OCHOBHBIX BHJOB CaMOCTOATENBbHOM pabOThl TPAAMLIMOHHO  BBIJEIAIOT:
TBOPYECKYIO JEATENBbHOCTh CTYJEHTa B ayJUTOPUH, NPU BHEAYAUTOPHBIX KOHTAKTaX C
IpernojiaBaTesieM Ha KOHCY/IbTAlUSAX M JOMAIIHEH MOJIrOTOBKE K JIEKLHUSAM, CEMUHAPCKUM U
IOPAaKTUYECKUM 3aHATHSIM, 3adeTaM M JK3aMeHaM, MpEe3eHTalusM M JOKJIaJaM; HalHuCaHHe
pedepaToB, BhIOIHEHHE Ja00PATOPHBIX W KOHTPOJIBHBIX PaldOT; ydyacThe B HaydyHOU paboTe U

np.
Lenb camocrosTenbHON pabOTHI CTY/I€HTAa — OCMBICIEHHO M CaMOCTOSITENIbHO paboTaTh
CHavaja C Yy4yeOHBIM MaTepuajioM, 3aTeéM C Hay4dHOW HH(oOpmanuen, 3aJ0KUTh OCHOBBI

CaMOOpraHU3allMl W CaMOBOCIHMTaHUS C TE€M, YTOObl TNPUBUTH YMEHUE B JAaJbHEHIIEM
HENPEPHIBHO MOBBIATH CBOIO MPO(ECCHOHATBHYIO KBATU(PHUKALHIO.

HHaHI/IpOBaHI/Ie BPEMCHH Ha CaMOCTOSATCIIbHYIO pa60Ty CTYACHTAaM JIydlI€ OCYIICCTBIIATH
Ha BCCb CCMCECTp U HNpCAyCMATpuUBATL PETYIAPHOC ITOBTOPCHUC HpOﬁHCHHOFO yqeGHoro
MaTepurajia.

Jliia Gonee yriryOJ€HHOTO M3y4EHUsl pEKOMEHAYETCS UCII0JIb30BaTh U3JaHMsl, YKa3aHHbIE
BCITUCKE JOMOJIHUTEIBHOM JINTEPATYPHI.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUsI
21.]'[5{ KOHTPOJA YCIEBAEMOCTH W Kade€CTBa OCBOCHUA JUCHUITIIMHBI HaCTOfIHICfI

IPOrpaMMOi IPeAYCMOTPEHBI CIEAYIOIINE BUBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEHN yCIIeBaeMOCTH (TEKYLINI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTECTAlM (3a4eT).
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7.2 IlIkaja v KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

®opMa NPOMEKYTOYHOM aTTeCTALMM: IK3AMEH.

[Ipomexyrounas arrectanus oOydaromuxcss B (opMe 5SK3aMeHa MPOBOAUTCSA IO
pe3ysibTaTaM BBIIIOJIHEHUS BCEX BUAOB yueOHOU pabOoThl, MPEeIyCMOTPEHHBIX Y4E€OHBIM IJIAHOM
M0 JAaHHOW TUCHUIUIMHE (MOMAYIIO), MPU 3TOM YUUTBHIBAIOTCS PE3YJIbTAaThl TEKYIIEro KOHTPOJIS
yCIIeBaeMOCTH B TeueHHe cemecTtpa. OLEHKAa CTENeHH JIOCTHKEHHS OO0yJaroIUMHUCS
IUTAHUPYEMBIX ~ pe3yJdbTaTOB  OOY4YeHHs] [0  JUCHUIUIMHE  (MOIYJI0)  TPOBOJIUTCS
npenoaaBarcjicM, BCAYIIUM 3aHATUA 110 JUCHUIIIMHC (MOIIyHIO) METOAOM BKCHepTHOﬁ
oueHku. Ilo uroram nmpomexyToyHoOW arTecTalMy IO AWCLUUIUIMHE (MOAYNIO) BBICTABIIAETCS
OIICHKA «OTIUYHO», «XOPOILIO», «yTOBIECTBOPUTEIILHOY» HIIA «HEYIOBJIECTBOPUTEILHOY.

OO0s3aTeIbHBIMU YCIOBUAMU IMOATIOTOBKM CTYIACHTA K HpOMe)ICYTO‘{HOfI arTeCTanmuu
SABJIACTCA BBIIIOJIHCHUE CTYACHTOM BCEX ITPEAYCMOTPCHHBIX (I)OpM TEKYLICTO KOHTPOJIA.

[IIxana oueHnBaHuA Onucanue

BrinonHensl Bce 00s3aTeNbHBIE YCIOBUS MOJATOTOBKU CTYACHTA
K IPOMEKYTOUHON aTTeCTalllH, IPeIYCMOTPEHHBIC
MporpaMMoil  TUCHUIUIMHBL.  OOy4aromuiicss JeMOHCTPHUPYET
HETOJHOE COOTBETCTBHE CJIEAYIOIIUX 3HAHWW: OCHOBHBIC
w1aTHOPMBI U TEXHOJIOTUH, IPOTPAMMHO-aINapaTHBIE CPEACTBA
TUIST peanuzanuu npodeccuoHanbHOM NESITEIIbHOCTH;
IpUMEHEHHE  OOOCHOBAaHMH  TEXHHYECKUX  pEIICHUH B
popeCCUOHAIBHON JIeITEILHOCTH, BBIOOP 3(PPEKTHBHBIX H
0€30MaCHBIX TEXHUYECKUX CPEJCTB, U TEXHOJIOTHIA.
JlomyckatoTcss  He3HauuTeNbHbIE  OUIMOKM,  MPOSBISETCA
HeOoybIasi ~ HEIOCTaTOYHOCTh  3HAHWK, 1O  HEKOTOPBIM
MoKa3aTessiM, O0yJarolUiiCsl MOXET HCIBIThIBaTh HEOOJbIINE
3aTpy/AHEHUS TPH ONIEPHPOBAHWHU 3HAHUSAMH TIPH UX TEepeHOCce
Ha HOBBIE CUTYyallUU.

«3auTeHo»

He BBIITOJIHCHBI 065[3&TCJ'II>HI>IC YCJ'IOBI/UI IIOATOTOBKH CTy,Z[eHTa K
MIPOMEXYTOUYHON aTTECTALUM, MPETyCMOTPEHHBIE TPOrpaMMOi
JAUCHUIIIIMHBI, WIIN CTYILGHT )IeMOHCTpI/IpyeT OTCYTCTBI/IG N
HEMOJIHOE  COOTBETCTBUE  3HAHWM, yMEHWH,  HAaBBIKOB
MPUBEIEHHBIX B  TaONMIIAX TIOKa3aTeliel, JOMyCKarTCs
3HAUUTENbHbIE OIMUOKKM TIO0 psAAy T[OKa3aTreneil, CTyAeHT
HUCIIBITBIBACT 3HAYUTCIIBHBIC 33pr21HeHI/I$I HpI/I OHepI/IpOBaHI/II/I
3HAHUAMU U YMeHI/ISIMI/I HpI/I nux HepeHoce Ha HOBBIC CI/ITyaIII/II/I.

«He 3aureno»

7.3  OueHouHbIe cpeCcTBa

7.3.1. Texyuuii KOHTPOIb
B mnpouecce oOyueHHMsS HCHONB3YIOTCS OLIGHOYHBIE CPEACTBA PYOEKHOro KOHTPOJIS

YCII€BAEMOCTHU U TPOMCIKYTOYHBIX aTTeCTaHI/Iﬁ " CIICAYIOIIHUE BUIBI CaMOCTOSTEIbHOU pa6OTBII

- HU3YUCHUC pCKOMCHﬂyeMOﬁ JIMTCPATYphl TIPpU IMOATOTOBKC K JICKIIMOHHLBIM,
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NPAKTHYSCKUM M CAMOCTOSTENIbHBIM (KOHTPOJILHBIM) 3a/IaHUSIM;

—  OJaHKOBOE M KOMITBIOTEPHOE TECTHPOBAHHUE;

—  pedeparts, noknaast Ha CHK.

[TnanupoBaHKe BpEMEHH Ha CAMOCTOSATEIbHYIO Pa0OTy CTYIECHTAM JIy4Ille OCYIIEeCTRBISTh
Ha BECh CEMECTp M MpPEAyCMaTpUBaTh PErYyJISIPHOE TMOBTOPEHHE MPOWICHHOIO Y4eOHOro
Mmarepuara.

Jnst Gosnee yrimyOIeHHOTo U3yYeHHs PEKOMEH/YeTCsl MCTIONb30BaTh U3/IaHMs, YKa3aHHBIC
B CIIMCKE JIONOJHUTEILHOM JTUTEPaTypHl.

I[HSI pacmnpeHH;{ 3HaHI/II71 cnez[yeT HCIIOJIB30BAaTh TaKXKE CBCACHNA, HOHY‘ICHHBIG nu3
I/IHTepHeT-I/ICTO‘IHI/IKOB Ha COOTBCTCTBYIOH_[I/IX caﬁTax, a TaKXeE HpOBOI[I/ITL IIOUCK B paSJII/I‘-IHbIX
cucremax, Takux kak Yandex, Rambler, u mosb30BaThCs crieruanu3upoOBaHHBIMH CalTaMH,
TaKUMH Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru u apyrumu,
PCKOMEHIOBAaHHBIMH ITPEIOaBaTesieM Ha JCKIMOHHBIX 3aHATHSIX.

7.3.2. IlpomMexxyTOYHAs aTTeCTaIUs
[TepeueHs KOMIETCHIMI C YKa3aHHEM JTaloB UX (OPMHUPOBAHUS B MPOIECCCEOCBOCHHUS

00pa3oBaTeNbHOI MPOTrpaMMBl.
B pesynbrare OCBOGHHMS JIUCHUIUIMHBI  (MOAYJs) (QOPMHUPYIOTCS  CIEIYIOIIHE
KOMIIETEHIINH:

Kon B pe3yabTare ocBoeHHus1 00pa30BaTeIbHOM IPOrpaMMbl 00y LU CS
KOMIeTeHIUH J0JI7KeH 00J1a1aTh
YK-1 CriocoOHOCTBIO OCYLIECTBIIATh KPUTHUECKUM aHAJIN3 MPOOJIEMHBIX CUTYyaluil

Ha OCHOBC CUCTCMHOI'O ITIOAXO0A4, BBIpa6aTBIBaTL CTPATCruto JeicTBUI

YK-2 CrnocOOHOCTBIO YIPABIATH MPOEKTOM Ha BCEX 3TAIax €ro XU3HEHHOTO UK

B mpouecce ocBoeHuss 00pa3oBaTeNbHON MpPOTrpaMMBbl JITaHHBIE KOMIIETEHIMH, B TOM
YHCIIe UX OT/AEIbHbIE KOMIIOHEHTHI, (JOPMHUPYIOTCS TO3TAITHO B XOJ€ OCBOCHHUS 00Y4atOLUMMHCS
JUCIUIUIMH (MOJyNiel), MPakTUK B COOTBETCTBUM C YYE€OHBIM IUJIAHOM M KaJleHAApHBIM
rpaduxom yueGHOro mpoiecca.

KOHTpOJII)Hble BOIIPOCHI AJs l]pOMe)KyTO‘lHOﬁ arrecranuu
1. OxapakTepu3syiiTe MOTPEOHOCTH YEIOBEUECKOro OOIIECTBA B MHUHEPAIbHO-CHIPHEBOM
KOMIUTEKCEB MPOIECCE €r0 Pa3BUTHA .
2. IlpuBenute mnpuMepbl BIUSHHUS TEXHUYECKMX pEIICHWH B METAUIypruud Ha
MIOKa3aTeNN HayqYHO-TEXHHYECKOTO Iporpecca.
3. B3auMoCBs3b MHHOBALIMOHHBIX PELICHUH B METALTyprUu HA Pa3BUTHE SKOHOMHUKHU U
000pOHOCTIOCOOHOCTH CTPAHBI.
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4. Kakue Bl 3HaeTe chlpbeBble 0a3bl YEPHOH METAILTYypruu?

5. CTpaHbl THAEPHI 110 3aracam KEeJIE3HON PYIIbI.

6. Oxapakrepu3yiTe MPUMEHUMOCTH KOKCa JIJIsl SKOJIOTUYHOCTH OKPY’KAIOIIEeH Cpe/Ibl.

7. MupoBble TEHIEHIIMH AAJIbHEUIIEr0 pa3BUTHSI IPOM3BOICTBA YyI'YHa U CTAJIH.

8. HazoBute TexHonoruu 0€3J0MEHHOTO IPOU3BOCTBA CTAJIH.

9. HazoBure cr1ocoOb! BHICOKOA(P(PEKTUBHBIX TEXHOJIOIMH IPOU3BOJICTBA CTAJIH.

10. HampaBneHusi UCHOJB30BAHUS BTOPHUYHOTO CBHIPbS W  COBEPILIEHCTBOBAaHHE
TEXHOJIOTUI eronepepadboTKy.

11. B yem 3akiro4aeTcs aKTyaIbHOCTh MPOIIECCOB BHEMEYHON 00pabOTKHU cTamu?

12. Yro no3BosiseT MPOU3BECTU HKOHOMHIO PACKUCIUTENEH, (eppoCIIaBOB U JIUTaTyp
B UYEpHONMETAILITyprun?

13. Kakme  MepompuATus  IO3BOJSIOT  IOBBICUTH  MHTEHCHBHOCTH  pabOThI
METaJUTypruuecKoroo00pyi0BaHus U YBEIHUUTH pecypca padoTsl GyTepoBKu?

14. Kakue Bbl 3HaeTe ChipbeBbIe 0a3bl IBETHOW METAILTYPTUU?

15. B uem 3akiroyaroTcsi BBHICOKO3(D(PEKTHBHBIE TEXHOJOTHH JOOBIYM U IepepaboTKH
ChIpbs?

16. OcHoBHBIE HampaBleHUS COBEPUICHCTBOBAHUA CYLIECTBYIOIIMX TEXHOJOTHIA,
YUUTHIBAIONIME HCIIOJIB30BAHUE OJHEProcOEpEeralnx pemeHnid M pecypcocOeperarommx
IPOLIECCOB.

17. NaTencudukanysi TeXHOJIOTHIECKUX IMPOIECCOB MepepaboTKH MCXOIHOTO CHIPhS U
UCIOJIb30BaHUE SKOJIOTHYECKH OE30IaCHBIX TEXHUYECKUX PEIICHUH.

18. OxapaktepusyiiTe HaIpaBJICHUS Pa3BUTHUS pecypcocOeperarmmx TEeXHOIOTHH
IPOM3BOJICTBA UITOBBILICHUS KaU€CTBA METAJIJIOB U CIIJIABOB [[BETHBIX METAJUIOB.
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