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1. He.ﬂl/l, 3alavi U IVIAHUPYEMBIC PE3YyJabTaThbl oﬁyqenml o AMCIMIIJIMHE

Ilens — pacmpeHre HaAy4HOTO Kpyro3opa B 00JaCTH TEXHOJOTMUYECKHX HayK, Ha Oase
KOTOPBIX OyAyIIMH CHEHUAINUCT CMOKET CaMOCTOSITEIbHO OBJa/leBaTh BCEM HOBBIM, C YEM €My
MPUJIETCS CTONKHYTHCS B TPO(PECCHOHATBHOMN IEATEIIEHOCTH.

3amaun:

—  J1aTh CTY/IEHTY CBEJEHUS MO NEePCHEKTUBHBIM METAILITYPrU4eCKUM TEXHOJIOTHSIM U MX
BO3/JICHCTBUI0 Ha COCTOSIHME M KayeCTBO OKpY’Kalolled MPUPOAHOM Cpenbl, MOoKa3aTh IMyTH
MOJIEPHU3ALMN TPAJAULMOHHBIX METAJUIyPIrHUECKUX TEXHOJIOTUHM, JaTh MpPEJICTaBICHHE O
TEHJCHIMAX, KOTOPBIE JOJDKHBI —OMNPENENATh IMPOMBINUICHHYIO TIOJUTHKY B  00JacTu
METAJUTypIHH, 3KOJIOTUH, SHEPTO- U PECYypCOCOEPEKEHNH, a TaKKe B O0JACTH PAaLMOHAIBHOTO
MIPUPOIONIOIL30BAHUS;

— TOATOTOBKAa CTYAEHTOB K IPOM3BOJACTBEHHOM, IPOEKTHO-KOHCTPYKTOPCKOM U
HCCIIEIOBATENILCKOW JEATEIBHOCTH B COOTBETCTBHM C KBAIM()UKAMOHHOW XapaKTEPUCTUKOMN
0akanaBpa IO HalpaBJICHUIO.

[Inmanupyemble  pe3ynbraThl  OOydeHHST  —

3HAaKOMCTBO C MNEPCICKTUBHBIMUA

MCTAJUIYPIUYCCKUMHU  TCXHOJIOTHAMU U HUX BO3I[CﬁCTBHCM Ha COCTOSHHUEC U Ka4dyc€CTBO
OKpY>Karollel MPUPOJHON CPEBI.

OO6yueHue
dhopmupoBaHKe y 00yJaArOITUXCS CICTYIONTUX KOMIETEHITUH:

o  AUCLUIIIINHE «I/IHHOBaHI/H/I B MCTAJUIypTHUK»  HAIIPABJICHO  HaA

Ko u HanMeHOBaHMe KOMIIETeHIINH

HHHHK&TOPLI HOCTHIKCHUSA
KOMIICTCHIIMN

VYK-2. CrocobeH omnpenensats Kpyr 3ajgad B
paMKax TIOCTAaBIEHHOM e ¥ BBIOMPATH
OINTUMAJbHEIE CIIOCOOBI X pemiCHus, NCXO41
U3  JICHCTBYIONIMX  IPABOBBIX

MMEIOIINXCS PECYPCOB U OTPAaHUYCHUH

HOPM,

NVYK-2.1.0opmynnpyeT COBOKYNMHOCTh 3ajay
B paMKax IIOCTaBJICHHON LeIM IpOeKTa,
o0ecneunBaer  ee

pelieHne  KOTOPBIX

JOCTHIKCHHC

NVYK-2.2.
MIOCTaBJIEHHBIMU

Ompenenser  CBA3M  MEXAY

3agadaMi, OCHOBHBIMH
KOMIIOHCHTAMH TIPOCKTa W OXKHUAACMbIMU

pe3yJibTaTaMH ero peaan3anuu

NYK-2.3. BeiOupaer ontumaibHble CIIOCOOBI

TJIaHUPOBAHMUS, pacnpeneneHus 30H

OTBETCTBEHHOCTH, pEIICHHUs 3aJad, aHajiu3a
JEUCTBYIOIIUX

pe3ysibTaToB € y4ETOM

[IPAaBOBBIX HOpPM, HMEIOUIMXCA YCIIOBUH,
pECypcoB M OrpaHMYECHUH, BO3MOMXKHOCTEU

HCIIOJIb30BaHHUA

[1K-1 Cnocoben BBIOMPATH METObI
TJIAHUPOBAHUS, TOATOTOBKM U TPOBEIACHUS
HCCIENOBaHUN, HAOMIOAECHUH, WCIBITAHUH,

W3MEpEHUIl U MPUMEHSTh MX Ha IPAKTUKE,

HIIK-1.1
MIPOBEJICHMS,

- 3HaeT MeETOAbl HCCIICIOBAHUM,
o0paboTku ©  aHanM3a
pEe3yIbTAaTOB  HUCHBITAHUM W WU3MEPCHHIA.

Kputepun BbIOOpa METOJOB M METOIUK




aHAJIN3UPOBATh, o0pabaThIBaTh
MIPEJCTABIATH PE3yIbTATHI

HUCCIIEJOBAHUI

UIIK-1.2 VYMeer mnpoBOAWTH HCIBITAHUS,
u3MepeHus 1 00paboTKy pe3yIbTaToB.

PeructpupoBats noka3anusi npuOopoB.

[TpoBoauT pacuérsl u KPUTHUYECKH
AHAJIU3UPYET PE3YJIbTATHI, I€JIAET BHIBOBI

HNIIK-1.3 Bnageer BBIOOPOM HCTIBITATEIBHOTO

U M3MEpPUTENBHOTO obopymoBaHus,
HE00XO0IMMOTO ISt MIPOBEICHUS
HCCIICIOBAHMI.

Brmmomnnser OLIEHKH u 00paboTku

PE3YJIbTATOB UCCICAOBAHUA

oTHoIIeHu# 65oka b1 «lucuunamHe! (MOTYITN ).

2. MecTo TUCHUNIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMmMbl

JlucuuniauHa OTHOCUTCS K 4YacTH, (OpMHUPYEeMOH ydacTHUKaMU O0pa30BaTeIbHBIX

((I/IHHOBaHI/II/I B MCTAJIITYPrun» B3aMMOCBA3aHa JIOTUYCCKH U COACPKATCIbHO-MCTOANYCCKHU

CO CIEAYIONIMMU AUCIUIUTMHAMH U TipakTukamu OOIT:

— «OKoJIoTHs COBPCMCHHBIX MCTAJLTYPIruiC€CKUX IPOU3BOJACTBY,

— «be3onacHoCTh KHU3HCACATCIIBHOCTH,

—«HbopMalinoOHHbIE TEXHOJIIOTUU B METAJLITYPIHM»

3. CTpykTypa u coiep:KaHue U CHUIINHBI

OO61mast TpyJ0eMKOCTh TUCIHUIUTHHBI COCTaBsAeT 3 3aueTHbIX(e) enquHuty(pl) (108 gacos).

3.1 Buabl yueOHO# padoThl U TPYA0EMKOCTH

(o popmam 0OydeHus)

3.1.1.04H0-3204Has (hopMa 00yUeHUs

u/n e Buna yueOHoii padoThI fﬁg)llqeﬂm Cemectp
1 AyIMTOpHBIEC 3AaHATHS 36 3
B toM umcie:
1.1 | Jlexkuun 18 3
1.2 | CemuHapcKue/IpakKTUUECKUE 3aHATHS 18 3
1.3 | JlaGopaTopHble 3aHATHS
2 CamocrosiTenbHast padoTa 72 3




3 IIpomexyTOoUHAS aTTEeCTALMSA |
3auvet/nud.3aueT/7K3aMeH 3ayer
Hroro 108 | 3
3.1.2.3a0uHas popma oOydeHHUsI
Ne . KoanuecTBo
u/n Bua y4eOHoii padoThI YACOB Cemectp
1 AyIMTOpHBbIE 3aHATHS 18 3
B ToMm umcne:
1.1 | Jlekuuu 10 3
1.2 | CeMuHapcKue/mpakTUYECKUE 3aHATHSI 8 3
1.3 | JlaGopaTopHbIe 3aHATH
2 CamocrtosiTeibHasi padoTa 90 3
3 IIpomexyToUHASI aTTEeCTALMSA
3adet/nud.3aueT/7K3aMeH 3auer
Hroro 108 | 3
3.2 Temaruyeckuid JIaH U3YyYeHUS TUCHUTINHbBI
(mo hopmam oOydeHUS)
3.2.1.04yH0-3a04Has popMa 00yUeHHUS
TpyaoeMKocThb, yac
AynuTopHasi pa6ora E
e 4
Pa3nenanl/TeMbl § E’ 2 % S 5
n/n == & & 2 X =
JAucnunianabl < 2 8 5) 0 = 3
SE x| & = o =
IIpoueccsl NpPsAMOro 22 4 6 12

BOCCTAHOBJICHUSI KeJjie3a
Cnoco0bl MPSIMOTO  BOCCTAHOBJICHUS
Kelle3a, XapaKTepUCTHUKA MPOTYKIUU
u cbipbs. [Ipou3BoacTBO kKenesa B

[IaXTHBIX nevax (TexHomorus
Midrex). IIpousBoacTBo kene3a B
NEPUOINYECKH NENCTBYIOIINX
peropTax (TexHonorus
HYL/Energiron). [Tpou3BoaCTBO
JKenesa Ha JIBUOKYILEHCS
KOJIOCHUKOBOM pelIeTKe.

[Tpou3BoACTBO KeJesa BO




BpaIlAlOIIUXCsl  TPyOUyaThIX — TIedax.
[Ipon3BOACTBO JKee3a B pPEaKTOpax
KHIISAIIETO clos. Arperatbl
FASTMET wu ITmk3. Xwumuko-
TEPMHYECKHIA  CIOCOO  TIOMy4YeHUS
KeJesa.

[Tpoutecc Consteel. JIByxkopmycHbie
MeYu. ITaxTHEIC
AJICKTPOCTAJICIIIIABUIBHBIC TTICUH.

TexHoJI0OrMH BHENEYHOH 00padoOTKHU
crasim. OCOOEHHOCTH  TNPOLIECCOB
BHETICUHOU 00paboTKHn CTaJIH.
[TponyBka cTamy WHEPTHBIM Ta3oM B
koBmre. O6paboTKa CHHTETHYECKUMU
nUlakamMu.  ATrperar  «Ie4yb-KOBIID».
O6paboTka cTajau BAaKyyMOM.
NMI1ynbCHO-TMHAMHYECKOE
YCTPOMCTBO.

22

12

Mertamryprudeckoe MpeanpusTie Kak
JHEpreTHYeCcKast cucrema.
[Torpebiienne 3HEPrUU B CTPYKTYpE
TIPS ITPHUSITHSL. Bropuunsie
DHEPreTUYECKUE  PECYpPChl  UYEPHOM
METaJLTyprUH TexHOMOTHH
TEPMOMEXaHHYECKOM 00paboTKn
CTaJu. OcobenHnoctu
TEPMOMEXaHHYECKOM 00paboTKH.
Bricoko- ©  HH3KOTEeMIIepaTypHas
TEMIIepaTypHass TEepPMOMEXaHHUYECKas
obOpaboTka. (aychopmuHr).
[MpenBapuTenpHast
TEpMOMEXaHHYEeCKast oOpaboTka.
BricokoTemmniepatypHast
MOBEPXHOCTHAST W KOHTPOJIHpYyeMast
TepMOMEXaHH4IecKass 00paboTKa.

18

12

JIuTeilHO-IpOKaTHBIE arperarthbl.
[IpeumymiecTBa JIUTEHWHO-ITPOKATHBIX
arperatoB. ~ CopTOBBIE  JINTEHHO-
MpokaTHele  arperathl.  JlucTtoBble
nuTeHo-npokaTHele arperatsl CSP.
JInucroBbie JINTEUHO-TIPOKATHBIE
arperatel  ISP.  Arperar BCT ¢
JICHTOYHOU MHJI3. Bankosas
pa3uBKa-IIPOKaTKa. Jlureiino-
npokatHelii  arperar CBP
MIPOM3BOJICTBA OAJIOK.

[Ipou3BOACTBO  TOYHOTO  MPOKATa.

30

24




OKOHOMHSL ~ 3JHEprosarpar  IyTeM
3aM€HEl  XOJIOJHOKATAHOW JIMCTOBOU
CTaJau KayeCTBEHHOU TOpSYEKATAHOU.
MHoropyubeBas MpOKaTKa-
paszeneHue. OcobenHoctu
HCIIOJIb30BaHUS TEXHOJIOTHH
0ECKOHEYHOU MIPOKATKH.

bumMeranabl "
MaTepPUAJIbI.
bumerasuiel u ux Buasl. CoocoObl
HOJTYYCHHUS OMMeTaIoB.
[TopormkoBbie MaTepHuabl H
IICEBIOCILIABDI

MOPOIIKOBbIE

16

12

Hroro

108

18

18

72

3.2.2. 3aounas popma oOyUdeHHS

n/n

Pa3znenanl/TeMbl
JAucuuninHb

TpynoeMKoOCTBb, 4ac

Bcero

AynuTopHas padora

CemunHapckue/

BaHATUA

JlabopaTopHbie
BaHSATHUS

ITpakTrueckas
MOJATrOTOBKA

IMpoueccnt
BOCCTAHOBJICHUSI KeJjie3a
Croco0bl  MPSIMOTO BOCCTaHOBIICHUS
Kene3a, XapaKTepUCTHKA MPOTYKITUU
u ceipbsa. [IpousBojacTBO ’xene3za B
IIaXTHBIX nevax (TexHONOTHS
Midrex). IIpom3BoacTBo keje3a B
MIEPHOUICCKH JEHCTBYFOIINX
peTopTax (TexHomoruUs
HYL/Energiron). [IpounsBoacTBO
xKenesza Ha JBUKYIIEHCS
KOJIOCHUKOBOM pelIeTKe.
[TpousBoacTBO xKenesa BO
BpAIlAlONIUXCSl  TPyOUaTBIX — TIeYax.
[Tpou3BOACTBO Kene3a B peakTopax
KHIISAIIETO clos. Arperatbl
FASTMET wu ITmk3. Xwumuko-
TEPMHYECKHIA  CITOCOO  TIOMy4YeHUS
Kenesa.

[Tportecc Consteel. JIByxkopmycHbIe
MIEYH. [ITaxTHBIE
AJIEKTPOCTAICTUIABUIILHBIC TICYH.

NpsIMOTo

24

N\ Jleknuu

c\ MPaKTUICCKUE

— [CamocTosiTeILHAS

< pa6ora

TexHoJI0rMM BHeNEeYHOH 00padoTKH

22

16




craim. OcCOOEHHOCTH  TPOLIECCOB
BHETICUHOM 00paboTKu CTaJIH.
[TponyBka cTamy WHEPTHBIM Tra3oM B
koBme. O6paboTKa CHHTETHYECKUMU
nulakamMu.  ATrperar  «Ie4yb-KOBIID).
O6paboTka cTajau BAaKyyMOM.
HMI1y1bCHO-TMHAMHUYECKOE
YCTPOMCTBO.

Mertamtyprudeckoe MpeanpusTie Kak
JHEpreTHYecKas cucrema.
[TorpeGiienne 3HEPrUU B CTPYKTYpE
TIPEITPHUSITHSL. Bropuunsie
DHEPreTUYECKUE  PECYpPChl  UYEPHOM
METaJLTyprUH TexHonorNM
TEPMOMEXaHHYECKOM 00paboTKu
CTaJu. Ocobennoctu
TEPMOMEXAHHUECKOU 00paboTKH.
Bricoko- ©  HH3KOTEeMIIepaTypHas
TEMIIepaTypHass TEepPMOMEXaHHUYECKas
obpaboTka. (aychopmuHnr).
[IpenBaputenbHas
TEpMOMEXaHUYECKast o0paboTka.
BricokoTtemmnepatypHast
MOBEPXHOCTHAST W KOHTPOJIHpYyeMast
TepMOMEXaHn4ecKas 00paboTKa.

12

16

JIuTeiiHO-IPOKaTHBIE arperarthbl.
[IpenmyIecTBa JIUTEHHO-TIPOKATHBIX
arperatoB. ~ CopToBBIE  JIMTEHHO-
mpokaTtHble  arperatel.  JIucTOBBIE
auTeHo-npokaTHble arperatsl CSP.
JluctoBele JTUTEHHO-TIPOKATHBIE
arperatel  ISP.  Arperar BCT ¢
JIEHTOYHOH MHJI3. BankoBas
pa3nMBKa-IIPOKATKA. Jlureiino-
npokatHeli  arperar  CBP  mus
MIPOM3BOJICTBA OAJIOK.

[Ipou3BOACTBO  TOYHOTO  MpOKAaTa.
OKOHOMHUSI ~ 3Heprosarpar  IyTeM
3aMEHBbl XOJOJHOKATaHOW JIMCTOBOM
CTalld KAa4eCTBEHHOM TOpPSYEKATAHOM.
MHuoropyubeBas MpoKaTKa-
pazzeneHue. Ocobennoctu
MCIIOJTb30BaHUS TEXHOJIOTHH
OECKOHEYHOW IIPOKATKH.

34

26

BbuMeranabl " NMOPONIKOBbIE
MaTepHAaJIbI.
bumerannel u ux Bugsl. CrocoObl

16

16




10

MOJTy4EHUs OUMeTaIoB.
[TopomikoBbie MaTepHUalIbl u
IICEBOCIIIIaBBI
Hroro | 108 10 8 920

3.3 Conpep:xkanue TUCUMILIMHBI

1. IIpouecchbl MPAMOro BOCCTAHOBJICHUS JKejle3a

CriocoObl MPSIMOTO BOCCTAHOBJICHMS JKeJie3a, XapaKTepUCTUKAa MPOIYKIMHU M CHIPbS.
[Tpou3BonacTBO ’kene3a B MAxXTHBHIX medax (TexHosorust Midrex). IlpowsBomcTBo skene3a B
nepuoanYecku AeicTByronmx peroprax (texHomorusi HYL/Energiron). Ilpon3Boactso xenesa
Ha JBUXKYIIEHCS KOJIOCHUKOBOH pemeTke. [Ipon3BoicTBO *Kene3a BO BpalllaloluXxcs TpyoUuaThix
neyax. IIpousBoacTBo sxene3a B peakropax kumsmiero cios. Arperatsl FASTMET u ITmk3.
XUMHKO-TEPMHUUECKUH CIIOCO0 MOTyYeHHS Kele3a.

ITponecc Consteel. /IByxkopmycHble neuu. [llaxTHbIe 31eKTpoCTalIeIIaBUIbHbIE [TEYH.

2. TexHoJioruM BHemne4Hoil 00paGoTkm cTanau. OCOOEHHOCTH MPOLECCOB BHENEYHOU
o0paboTtku cranu. IIpoxyBka cranu MHEPTHBIM ra3oM B KoBie. O0paboTKa CUHTETMYECKHUMHU
InulakaMHu. ArperaTr «meub-KoBi». OOpaboTka cranu BakyymMoM. MmmynbcHO-AMHAMHYECKOe
YCTPOUCTBO.

Mertannypruueckoe npeAnpusTue Kak sHepretTudeckasi cucrema. [lorpedienue sHepruu
B CTPYKType MpeanpusTus. BTopuyHble 3HEPreTUYECKHE pPEeCypChl YEPHOM METAIULypruu
TexHomorun TepMoMexaHndeckoi 00paboTku cramu. OCOOCHHOCTH TEPMOMEXaHWYECKON
00paboTKu. BrICOKO- M HU3KOTEMIIepaTypHas TeMIlepaTypHas TepMOMeXaHHUuecKasi o0paboTKa.
(aycopmunr). IlpenaBapurenbHas TepMoMexaHuueckas o00paboTka. BwicokoremmeparypHas
MOBEPXHOCTHAs U KOHTPOJIUpPYeMasi TepMOMEXaHndeckas 00paboTKa.

3. JIuTeHHO-NIPOKATHBIE ArPeraThbl.

[IpeumymiecTBa JIMTEHHO-NIPOKATHBIX — arperaTtoB. COpPTOBBIE  JIMTEWHO-NIPOKATHBIE
arperatbl. JlucroBele nureliHO-TIpokaTHble arperatbl CSP. JlucToBble NIUTEHHO-IIPOKATHBIE
arperatel ISP. Arperat BCT ¢ nenrounoit MHJI3. BankoBas pasnuBka-npokaTka. JlureiiHo-
npokatHblil arperat CBP st npousBoacTBa 6aiox.

[Ipon3BoncTBO  TOYHOrO  IpoKaTa. OKOHOMHS — DJHEProsarpar IIyTeM  3aMEHbI
XOJIOZTHOKATaHOW JINCTOBOM CTajad KAa4e€CTBEHHOW ropsuekaTtaHoil. MHoropyuseBas mpoKaTKa-
paznenenue. OcoOEHHOCTH UCIOIb30BAHUS TEXHOJIOIMH OECKOHEUHON MPOKATKH.

4. BumeTa/uIbl M IOPOLIKOBbIE MATEPHAJIBI.

bumeranisl u ux Buabl. Crioco6sl nomyueHust 6umeranios. [lopomkoBeie MaTepraibl 1
IICEBJIOCILIABBI.

3.4 TemaTuka ceMHHAPCKUX/NPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CemuHapcKue/MpakTUIECKUE 3aHITH

[Tpaktuueckoe 3anstre 1. CriocoObl TPSMOTO BOCCTAHOBIICHHUS XKeje3a, XapaKTepUCTHUKA
MPOJYKIIMH U CHIPbSI.

[TpakTuueckoe 3ausarue 2. [Iporeccrl mpsiMOro BOCCTAaHOBJIEHHUS JKeJie3a.

[IpaxTuyeckoe 3ausTe 3. TexHOIOrUN U OCOOEHHOCTH BHEMEYHON 00pabOTKHU CTaNH.

[TpakTtrueckas padota 4. CriocoO6s1 00pabOTKH CTaIIH.

[IpaxTruyeckas pabora 5. MeTamaypruiyeckoe npeanpusaTue Kak SHepreTudeckasi Cuctema
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[Ipaxtuyeckas padora 6. TexHonoruu o6pabOTKU CTANH.

[TpaxTrueckas padota 7. OCHOBHBIE TUIIbI TUTEHHO-TIPOKATHBIX arperaTos.
[IpakTuyeckas pabora 8. IHHOBaIIMOHHBIE METALTYPrUUYE€CKHUE TEXHOIOTHH.
[TpakTrueckas pabota 9. Meramuinyeckue MaTepuabl.

3.4.2.JIabopaTopHbI€ 3aHATUSA

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHBI

3.5 Temaruka KypcoOBbIX NPOEKTOB (KYPCOBBIX padoT)

Y4eOHbIM MJIaHOM HE TPeyCMOTPEHBI

4. Y4eOHO-MeTOAMYECKOEe 1 MH(POPMALIMOHHOE O0ecIeYeHue
4.1 HopmaruBnbie 1okyMeHTHI 1 'OCTobI

[Ipu u3yueHun TUCHUIUIMHBI HE IPELYCMOTPEHBI

4.2  OcHOBHaf JqUTEpaTypa

1. OCHOBBI METAJUTYprHYECKOT0 IMPOU3BOJACTBA [DNEKTpOHHBIN pecype]: yuebd. / B.A.
burees [u np.]. — Dnektpon. man. — Cankr-IlerepOypr: Jlanp, 2017. — 616 c. — Pexum
nocryna: https://e.lanbook.com/book/90165. — 3ari. ¢ skpaHa.

2. TexHonOrusi KOHCTPYKUMOHHBIX MaTepUajIOB: YUYEOHHUK ISl CTYJ. YUPEXKICHUN BBICII.
npod. oopazosanus / [B. A. Kysnenos, A.A. Yepenaxun, A.B. lllnsikoBa, H.®. lllnyHbkun]. —
M.: Axagemus, 2013. — 336 c.

3. O6pabotka metamnoB aasinenuem /FO.®. llesakun, B.H. Yepnsmmes, P.JI. [llatanos,
H.A. Mouanos. — M: Uatepmer Uuxxunupunr, 2005.

4.3 JlomoJHUTEIbHAS JUTEpPaTypa

1. O6paboTka meramioB aaBineHueM: Yueb. mocobue / b.A. Pomannes, A.B. ['oHuapyk,
H.M. BaBwikun, C. B.CamyceB. — M: Uznarensckuii nom MUCuC, 2008.

2. OcHOBBHI TpoleccoB 00pabOTKM MeTaIJIOB JaBieHueM: YyeOHoe mocobue/ P.JL
[ITatanos, H.A. Mouanos, 1.A. CkoTHUKOB U ap. T. Bmagumup.: Apkaum, 2015.

3. Cxisip B. O. VIHHOBaIlMOHHBIE H PECYPCOCOECPETAIONINE TEXHOJIOTHHA B METAJUTYPTHUU:
VYuebnoe mocoodue. — Jlonenk: JouHTY, 2014. — 224 c.

4.4 DJekTpoHHbIe 00pa3oBaTebHbIE PeCypChl

WHHOBAIMU B METAJLTyPTHH
https://online.mospolytech.ru/course/view.php?id=5463
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[IporpammHoe obecrieueHne He MPeayCMOTPEHO.

HHTEepHET-pecypchl BKIFOYAIOT YI4eOHO-METOANICCKIE MaTEpUaNIbl B SJIEKTPOHHOM BHJIE,
npencTaBieHHbIe Ha caifTe http://lib.mami.ru B paznene « DNEKTPOHHBIE PECYPCHI».

— UWnrepaktuBHbIl y4yeOHUK: OCHOBBI MeETaUTypruu. |MeTammypruuyeckuii mopran
MetalSpace.ru

http://www.metalspace.ru/education-career/osnovy-metallurgii.html

— Meramtyprudeckue IPOIIECCHI
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgicalprocesses.html

— Buneoponuku o metaiutyprun. metalrf.ru http:/www.metalrf.ru/video

4.5 JluueH3uoHHOe M CBODOJHO pacHmpocTpaHsieMoe NPOrpaMMHOe
obecrneuenmne

Ne HaumenoBanue | Pazpadorumnk I1O JocTynHocTh Ccbuika Ha Equnblii
(mpaBoo06J1agaTeJib) (IMEeH3HOHHOE, | peecTp POCCUICKHMX
CBO0OOIHO nporpamm st IBM u
pacnpocrpansiem | B[ (npu HaMunn)
oe)
1. Moii Oduc OO0 "HOBBIE JluuieH3noHHoe https:/
OBJIAYHBIE reestr.digital.gov.ru/
TEXHOJIOT " reestr/301558/?
sphrase 1d=943375

4.6 CoBpemeHHbIe IPpOpecCHOHAIbHBbIE 0a3bl JTaHHBIX U MHPOPMALIMOHHBIE
CIIPaBOYHbIE CHCTEMBI

HocTynn
Ne HaumenoBanue Ccbuika Ha pecypc
ocTh
HNudopmManuoHHO-cIPABOYHbIE CHCTEMbI
1. | MndopmarmoHHEIe pecyport Cetr http:// www.consultant.ru JlocTymHO
Koncynprantllntoc
DJIeKTPOHHO-0MOIMOTEYHbIE CUCTEMbI
Jlanp https://e.lanbook.com/ JloctymiHa B ceTn
1. Wutepuer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbookshop.ru/ | [loctynna B cetn
2. Wutepuer 6e3
OTpaHUYCHUHN



http://www.consultant.ru/
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.metalrf.ru/video
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgicalprocesses.html
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IIpogeccnonanbubie 6a3bl JAHHBIX

baza nanHbIX HayYHOU AJIIEKTPOHHOMN http://www.elibrary.ru HoctynHo
1. | 6ubmmorexu

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com HoctymnHo

noJuTeMaTHdecKas pedepaTHBHO-
2. | 6ubnmmorpaduyeckas
MHAYKOMETPHUYECKas
(oubnuomeTpuyeckas) 6aza JaHHBIX

5. MarepuajibHO-TeXHHYECKOE o0ecredeHue

Aynuropun kadenpsl «Mertamnyprus» aBl204, aB1205, aB1206, aB1206a ocHaiieHsI
HOYTOyKaMu, IPOEKTOPOM, IKPaHOM, YUEOHBIM MaTEpUAIIOM.

6. MerToguveckue peKOMeHIAIUN

6.1 MerToauyeckne peKOMEHIAIUN sl PENOAABATeJIs 110 OPraHu3alun
00y4eHus

[Ipu opranuzanuu ydeOHBIX 3aHATUN (JEKIUH, CEMUHAPOB, MPAKTUYECKUX 3aHATHH,
71a00PaTOPHBIX, CAMOCTOSITENIBHBIX U BBIMYCKHBIX padoT, a TaKKe KYpCOBOI'O MPOEKTUPOBAHMS)
ClIeTyeT UCIOJb30BaTh AJIEMEHThl MHTEPAKTUBHOTO OOYUYEHHS Ha BCEX JTarax JJjis BOBJICUCHUS
CTYJEHTOB B Ipoliecc mo3HaHus. /st aToro neaecoodpazHo UCIOIb30BaTh CIEAYIONUE (OPMBI:

— JIMajoroBoe 00y4eHue, B X07ie KOTOPOro OCYILECTBIISETCS B3aUMOAEHCTBUE
IIPENOIABATEIs U CTYACHTA;

— MOJIETTMPOBAaHUE, TO €CTh BOCIPOM3BE/IECHUE B YCIOBUSAX OOYy4YEHHS IO
JAHHOM TUCLMILIMHE IIPOLIECCOB, IPOUCXOIAIIUX B PEAIbHOCTH;

— KOMIBIOTEpH3aMsg OOy4YeHUs i WHTCHCUPUKAMM W PACIIUPEHUS
BO3MOKHOCTEH 00pa30BaTEeIbHOrO MPOLECCa;

— UCIOJb30BAHUE CPEJICTB HAIVIAJHOCTH: CTEHABl C KOMIUIEKTOM Yy4eOHO-
METOJIMYECKOW JIMTEpaTyphl, IMJIAKaThl MO TeMaM, HaTypHble 00paslbl, MYJIbTUMEIAUIHbBIE
CHCTEMBI, KApTOTEKy YYeOHBIX BUICOCIAI0B U BHICO(DUIBMOB U JIp.

6.2 MeToanyeckue yKazaHusi IS O0yYAKOIIUXCH IO  OCBOEHHMIO
MUCITUTLINHBI

Jnst MakCUManIbHOW WHAWMBUIYyAIM3AIMU JIEATEILHOCTH CTYACHTA, YUYEOHBIM ILJIAHOM
IpelycCMaTpUBaETCs BPeMsl ISl CAMOCTOATEILHOU PadOoTHI.


http://webofscience.com/
http://www.elibrary.ru/
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Cpenu OCHOBHBIX BHJOB CaMOCTOSTENbHOM paboOTHl TPAAMIMOHHO  BBIACISIOT:
TBOPUYECKYIO JEATEIBHOCTh CTyIEHTAa B ayIUTOPUHM, NPU BHEAYAMTOPHBIX KOHTAKTaxX C
IpernoiaBaTesieM Ha KOHCYJIbTAlMAX M JOMAIIHEH MOATOTOBKE K JIEKIHSM, CEMHUHApPCKUM U
NPAaKTUYECKUM 3aHATHSIM, 3a4eTaM M JK3aMEeHaM, MpEe3eHTAalusM M JOKJIaJaM; HallucaHue
pedepaToB, BBIOJHEHHE JTa00PATOPHBIX M KOHTPOJIBHBIX paboT; ydacTue B HAy4YHOH paboTe u

mp.

Hens camocrosiTennbHON pabOTHI CTYy/I€HTAa — OCMBICIEHHO U CAMOCTOATEIBHO padoTaTh
CHayasa Cc Yy4eOHBIM MaTepHalioM, 3aTeM C HayyHOH HWHQOpMauueil, 3aJ0KUTh OCHOBBI
caMOOpraHu3allid M CaMOBOCIIUTAaHUS C TE€M, YTOObl MPUBUTH YMEHUE B JalbHEWUIIEM
HETPEPHIBHO MOBBIIATH CBOIO MPO(ECCHOHAIBHYIO KBAIU(UKAIHIO.

[InanupoBaHKe BpEMEHU Ha CAMOCTOSTENbHYIO pab0OTy CTyAEHTaM JIy4lle OCYyIIEeCTBIATh
Ha BECh CEMECTp W NpeAyCcMaTpUBaTh pETYJSPHOE IIOBTOPEHHE MPOHAEHHOTO Y4eOHOTo
MaTtepuana.

Jlns ©onee yriryOJ€HHOTO M3yU€HUsl pEKOMEHIYEeTCsl UCIIOJIb30BaTh U3/1aHUs, YKa3aHHbIE
B CITUCKE JOTOJIHUTEIBHOM JINTEPATYPHI.

7. DoH/I OLIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00yUYeHUs
I[J'ISI KOHTPOJIA YCIICBACMOCTH W KadeCTBa OCBOCHUA OUCHUIIJIMHBL HaCTOHH_[eﬁ

IIPOrpaMMOi MPEAYCMOTPEHBI CIIETYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCrieBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalMs (3a4eT).

7.2 1llkana u KpUTEepPHU OLCHUBAHMUSA Pe3yJbTATOB 00y4eHHUs!

dopmMa NPOMEKYTOYHON aTTECTALMH: IK3aMeH.

[IpomexyTouHasi arrecTanus oOydarommxcsi B ¢GopMe 35K3aMEeHa MpPOBOJUTCA 10
pe3yJabTaTaM BBINOJHEHUs BCEX BUAOB yueOHOM paboThl, IPEIyCMOTPEHHBIX YUEOHBIM IJIAHOM
[0 JAHHOM TUCLUIUIMHE (MOAYJIO), IPU 3TOM YUMUTBHIBAIOTCS PE3yJIbTAaThl TEKYIIErO KOHTPOJIS
yCIIeBaeMOCTH B TeueHHe cemecTpa. OIEHKa CTENeHH JOCTHKEHUS O0ydaroluMucs
IUTAHUPYEMBIX ~ PE3ylIbTaTOB  OOy4YeHHs] [0  JUCHUIUIMHE  (MOIYJ0)  TPOBOJIUTCS
[pernojaBaTesieM, BEAYIIUM 3aHATUS [0 JUCLUUIUIMHE (MOAYJII0) METOAOM SKCIEPTHOM
oueHku. [lo nroraM mpomexyTOYHOW aTTeCTallMy MO AMCLUUIUIMHE (MOIYJIO)  BBICTABISAETCS
OLICHKA «OTIUYHO», «XOPOILLIOY, «YIOBIECTBOPUTEIBLHO» WU «HEYIOBIECTBOPUTEIBLHOY.

OO0s3aTeIbHBIMU YCJIOBUSAMH IIOATOTOBKH CTYIACHTA K HpOMGX(YTOqHOﬁ aTrTeCTanmuun
SABJISICTCS BBIIIOJIHCHUEC CTYACHTOM BCEX ITPEAYCMOTPCHHBIX (I)OpM TCKYIIETO KOHTPOJIA.

Ikaga oneHUBaHUA Onucanmne
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BrimonHeHs! Bce 00s3aTenbHbIE YCIOBHSI MMOATOTOBKH CTYIEHTA
K MPOMEKYTOUHOMN aTTeCcTaluu, IIPEAYCMOTPEHHBIE
nporpaMMoil  auctumiauHel. OOydarommiics AEMOHCTPUPYET
HEIIOJIHOE  COOTBETCTBHE  CIEAYIOUIMX  3HAHUN:  METOJBI
MOJICJIMPOBAHUSI TEXHOJOTUYECKHX IpoleccoB. [lomyckarorcs
HE3HAYUTEIIbHBIC OLIMOKH, IIPOSIBIISETCS HeOoJIbIIas
HEJOCTATOYHOCTh 3HAHWM, MO HEKOTOPHIM IOKa3aTelsM,
00y4JarouMics MOXET HCIBITHIBATh HEOOJIBIINE 3aTPYIHEHUS
NPy ONEpPUPOBAHUM 3HAHUSAMHM IMPU UX MEPEHOCE Ha HOBBIC
CUTYaIH.

«3auTreHoy»

He BbinonHens! 00s3aTenbHbIE YCIOBUS MOATOTOBKU CTYJEHTA K
IIPOMEKYTOUYHOM aTTECTaLUU, NPELYyCMOTPEHHBIE IIPOrPAMMOMN
muctumuael, UM CtyneHT neMOHCTpUpYyeT OTCYTCTBHUE WU
HEIIOJIHOE  COOTBETCTBME  3HAHWM, YMEHHUH,  HaBBIKOB
NPUBEJAECHHBIX B  TaOMWIaX TIOKa3aTeliel, JOIMyCKAaITCA
3HAYUTENbHbIE OIIMOKM 1O psAdy I[oKas3areiei, CTyAEHT
WCIIBITBIBAET 3HAYUTENIbHBIC 3aTPYJHEHUS NPU ONEPUPOBAHUU
3HAHUSAMHU U YMEHUSMH IIPU UX [IEPEHOCE HA HOBBIE CUTYyAlUU.

«He 3auteno»

7.3  OueHo4HbIe CpeaCTBA

7.3.1. Tekyuuii KOHTPOJIb
B mnpouecce oOyueHHsI HCIONB3YIOTCS OLIEHOUHBIE CPEICTBA PYOEKHOro KOHTPOJIS

YCIICBACMOCTHU U MMPOMEIKYTOUYHBIX aTTCCTaLII/Iﬁ " CJICAYIOHUEC BUAbI CaMOCTOSATEILHOMN pa6OTBII

- N3YyUCHUC peKOMCHI[yeMOﬁ JIMTCPATYpPbl IIPpU IMOATOTOBKEC K JICKIIMOHHBIM,
MPAKTUYCCKUM U CaMOCTOATCIIBHBIM (KOHTpOJILHBIM) 3aJaHUAM,

—  OJIaHKOBOE€ M KOMITBIOTEPHOE TECTHUPOBAHUE,

—  pedepartsl, noxnaasl Ha CHK.

[InanupoBaHne BpeMEeHH Ha CAMOCTOSITENIbHYIO PabOTy CTyIE€HTaM Jy4llle OCYIIECTBISTh
HAa BEChb CEMECTp U IIpelycMaTpuBaTh pPETYJSIPHOE TIOBTOPEHHUE MPOUIEHHOTO Y4eOHOro
Marepuania.

I[J'IH bonee er'IY6J'IeHHOFO HU3Yy4YCHUA PCKOMCHAYCTCA UCIIOJIb30BaTh U3/IaHUA, YKA3AHHLIC
B CIIMCKE JOIOJIHUTEIBHOM JIUTCPATYPhI.

JIist paciiupeHusi 3HAHMW CIIeIyeT HCIOJIb30BaTh TAK)KE CBEICHMUS, MOJIYYCHHBIC M3
I/IHTepHeT-I/ICTO‘IHI/IKOB Ha COOTBCTCTBYIOIIINUX CaI>'ITaX, a TaK’>KC NINPOBOJAUTH IMMOUCK B PA3JIMYHBIX
cucTeMax, Takux kak Yandex, Rambler, u monp30BaThCs crienHManu3upoOBaHHBIMU CaHTaMH,
TaKUMU Kak www.anticor.ru, http:/www.naukaran.ru, http://www.maik.ru u apyrumu,
PEKOMEH/IOBAaHHBIMU TIPETIOIaBaTENIeM Ha JICKIIMOHHBIX 3aHATHUSIX.

7.3.2. [IpomexxyTOo4Hast aTTeCTALMs
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[lepeyenb KOMIETEHIMH C YKa3aHUEM 3TaroB X (GOPMUPOBAHUS B MPOIECCE OCBOCHHUS
00pa30BaTeNbHOM MPOTPAMMBI.

B pesynaprare OCBOGHMS UCHMIUIMHBI  (MOIyJNs) (OPMHUPYIOTCS — CIEIYIOIIUe
KOMIIETCHIINU:

Kopg B pe3ynbTaTte ocBoeHMA obpasoBaTesnibHOI Nporpammbl obyyatowmiica
KomneTeHuuu AOMKeH obnagatb
IIK-1 CrnocoOHOCTBIO pemaTh 3a7add  MpodeCCHOHATBHON JeATEIBLHOCTH,

MPUMCHAA METOABI MOACIIMPOBAHUA, MATEMATHUYCCKOr0 aHaliu3a,
CCTCCTBCHHOHAYYHBIC 1 O6H_IGI/IH)K6HGPHBIe 3HaHUA

YK-2 CrnocoOHOCTBIO ONpeneNsATh KPYr 3aad B paMKaxX MOCTaBJICHHOW Lesn
U BbBIOMpaTh ONTHUMAJbHBIE CIIOCOOBI HUX PELICHHs, HUCXOId U3

,Z[eI\;ICTBy}OIJ_[I/IX IIPpaBOBLIX HOPM, UMCIOLIUXCS pCCYPCOB U OFpaHI/ILICHI/Iﬁ

B mponecce ocBoeHuss o0pa3oBaTeNbHOM MPOrpaMMbl JaHHbIE KOMIIETEHIMH, B TOM
qHcIie UX OT/AEIbHbIE KOMIIOHEHTHI, (JOPMHUPYIOTCS TO3TAITHO B XOA€ OCBOCHHUS 00YUaIOIIUMHUCS
IUCUUIUIMH (MOMAyJel), MPakTHK B COOTBETCTBHH C YYEOHBIM IUIAHOM U KaJCHIApHBIM
rpaduKoM yueOHOTO Mporecca.

KoHTpoJibHBIC BONIPOCHI A1 IPOMEKYTOYHOM ATTeCTAIUMN

Crnrcok BOIpOCOB K 3a4eTy 10 AUCHHUIUINHE: « IHHOBalMK B METaJLTyprum».

1. CriocoOBI MpsIMOTO BOCCTAaHOBJIEHUS JKEJI€3a, XapaKTePUCTUKA MPOIYKIUHU U

CBIpBS.

2. IIpon3BoaCTBO Kene3a B MAXTHHIX Mevax (TexHojorus Midrex).

3. IIpon3BOACTBO *keie3a B IEPUOJNUECKH IEHCTBYIOIINX PETOPTaX (TEXHOIOTHS

HYL/Energiron).

4. IIpou3BOACTBO K€JI€3a HA IBUKYILENCS KOJIOCHUKOBOM PEILIETKE.

5. IIpou3BOACTBO *kelie3a BO BpalllalolUXcs TPyOUaThIX evax.

6. IIpon3BoacTBO *keine3a B peakropax kumsiero cios. Arperatsl FASTMET n

ITmk3.

7. XUMUKO-TepMHUYECKHii crtocob moxyyenus kenesa. [Ipomnecc Consteel.

8. JIsyxkoprmycHbie reun. [1laxTHeie smeKkTpocTaieriaBiwibHbie ieun. CIuCcOK BOITPOCOB
K 3a4eTy o aucuuiuivee: «/HHOBanuu B

METaJLITYyPrUn».

1. CriocoOBblI PsIMOT0 BOCCTAHOBJICHUS JKeJIe3a, XapaKTePUCTUKA IPOLYKIUH U

CBIPBS.

2. [Ipou3BoOACTBO Kene3a B MIAXTHHIX Mevax (TexHonorus Midrex).

3. IIpou3BOACTBO *kele3a B IEPUOIUUECKH IEHCTBYIOIIUX PETOPTaX (TEXHOIOTHS

HYL/Energiron).

4. IIpon3BoACTBO *keje3a Ha ABUKYIIEHCS KOJIOCHUKOBOW PEIIETKE.

5. IIpou3BOACTBO KejIe3a BO BPAIAIOLINXCS TPYOUaThIX Mevax.

6. [Ipon3BoacTBO xene3a B peakTopax kursmero ciosi. Arperatel FASTMET u
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ITmk3.

7. XUMHKO-TEpMUYECKHN criocod momydenust xkenesa. [Iporecc Consteel.

8. JIByxkopmycHble neun. [llaxTHele a1eKTpoCcTaNeIIaBUIbHbIE €Y.

9. OcobeHHOCTH MTpOLIECCOB BHENEUHOM 00paboTku ctanu. [IpogyBka cramu
UHEPTHHIM ra3oM B KoBie. O0OpaboTka CHHTETHYECKUMH [IUTaKaAMHU.

10. Arperat «1e4yb-KOBIII».

11. O6paboTka cTanu BakyyMoM. MMy 1bCHO-TUHAMUYECKOE YCTPOMCTBO.
12. MeTamrypruyeckoe npeanpusaTie Kak YHEPreTHYecKasi CUCTeMa.

13. [loTpebieHne 3Hepruu B CTPYKTYpe MPeIIpUsiTHSL.

14. BropudHbIe SHEPreTUYECKHUE PECYPChl YEPHON METaTypPrun

15. TexHonmoruu TepMoMexaHuyecko 00padboTku cramu. OcoOeHHOCTH
TepMOMEXaHU4YecKoil 00paboTku. BricokoTeMmiepatypHasi TepMOMEXaHUYecKas
o0paboTtka. HuskoremnepaTypHas TepMoMexaHndeckas o0padoTka
(aycopmunr). [IpenBaputenpHas TepMoOMexaHudeckast oopaboTka.
BricokoTemiiepaTypHas MOBEpXHOCTHAsI TepMOMEXaHndeckas 00padoTKa.
16. [IpenmyiecTBa TUTEUHO-IPOKATHBIX arperatoB. COPTOBBIE TUTEHHO-
IIPOKaTHBIE arperarsl. JIncToBbIe IUTENHHO-TIpOKaTHBIE arperaTel CSP.
JIucroseie nureliHo-npokatHble arperaTtel ISP. Arperar BCT ¢ neHTouHOM
MHJI3.

17. BankoBas pa3nuBka-npokatka. JIuteitno-npokartHsil arperat CBP s
IPOM3BOJICTBA OAJIOK.

18. ITpon3BOACTBO TOYHOTO MPOKATA. DKOHOMMS SHEPro3aTpaT IIyTEM 3aMEHBI
XOJIOAHOKATaHOM JIMCTOBOM CTAJIM KaU€CTBEHHOU ropsAYeKaTaHOM.

19. MuoropyubeBasi mpokatka-pazaenenne. OcoOEHHOCTH UCTIOIb30BAHMS
TEXHOJIOTUM OECKOHEYHOH NMPOKATKH.

20. bumetannel u ux BUabl. CIOCOOBI MOTyUYEHUsT OMMETAIIOB.

21. IlopoiikoBble MaTepHraibl U NCEBAOCILIABBI.
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