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1. HCJII/I, 3alavi U IVNIAHUPYEMBIC PE3YyJabTaThbl Oﬁy‘leHI/ISI o AMCIMIIJINHE

Lens — pacmmpeHue HaAy4HOro Kpyro3opa B 0OJAacTH TEXHOJOIMUYECKUX HayK, Ha 0Oase
KOTOPBIX OyAyIIMH CHEHUAIUCT CMOXKET CaMOCTOSITEIbHO OBJIa/IeBaTh BCEM HOBBIM, C YE€M €My
MIPUJIETCS CTOJIKHYTHCS B TPO(GECCUOHATBLHOM 1eATETEHOCTH.

3amauu:

—  J1aTh CTY/ACHTY CBEJCHUS IO MEPCIEKTUBHBIM METAJUTYPTUYECKIM TEXHOJIOTHUSAM U UX
BO3JICHICTBUIO Ha COCTOSIHHE M Ka4eCTBO OKPYXKAIOMIEH MPUPOIHON Cpenbl, MOKa3aTh IyTH
MOJIEPHHU3AIMN TPAIUIUOHHBIX METAUTYPTUYECKUX TEXHOJIOTUM, [aTh TMPEACTaBICHHE O
TCHACHOMAX, KOTOPBIC JOJOKHBI OHNPCACIATL NPOMBIIIJIICHHYIO IIOJUTHUKY B O6J'IaCTI/I
METAJTypruH, SKOJOTHHU, SHEPTO- U PECypcocOepekeHnH, a TakkKe B 00JacTU PallMOHAIBLHOTO
MIPUPOJIOTIONH30BAHUS;

— TOATOTOBKAa CTYJEHTOB K MPOU3BOJCTBEHHOW, MPOEKTHO-KOHCTPYKTOPCKOM H
HCCIICIOBATEIILCKON JICATEIHHOCTH B COOTBETCTBHM C KBATH(DHKAIIMOHHOW XapaKTEPUCTHKOM
OakayiaBpa Mo HampaBIEHUIO.

[Inanupyemsble  pe3ynbTaTbl  OOY4YeHHS] —  3HAKOMCTBO C  MEPCHEKTHUBHBIMHU
MCTAJUTYPIrU4CCKUMHU  TCXHOJIOTHUAMHU HU  HUX BO3HCﬁCTBHeM Ha COCTOAHHE MW KadeCTBO
OKpY>Karolle MPUPOJHON CPEBI.

OO0yuenne 1o aucuuiuinHEe «VIHHOBaMM B  METAJUIypruW»  HAlpaBlIeHO Ha
dhopmupoBaHre y 00yJaArOITUXCSl CICTYIONNX KOMIETEHITUH:

Kon u HauMeHOBaHHE KOMIETEHIHIt NHaukaTopbl 10CTHXKEHUSI
KOMTIETEHIIUH

VYK-2. Cnocoben ompenenste kpyr 3amad B | UYK-2.1.@opmynupyeT COBOKYMHOCTh 3a7ad
paMKax TIOCTAaBIICHHOM WeNM | BBIOMpATh | B paMKax IIOCTAaBJICHHOW IENH TMPOCKTa,
ONTHMAJIbHBIC CIIOCOOBI WX PEIICHUS, UCXO/S | pEIICHHe  KOTOPBIX  o0ecredmBaeT  ee

n3 HGfICTBYIOHlHX IMIpaBOBBIX HOPM, | JOCTHIKCHHUC

MMEIOIIUXCS PECYPCOB U OTPaHHUCHUH
NYK-2.2. Onpenensier  CBSI3U  MEXIY

MOCTABJICHHBIMM  3a/layaMH, OCHOBHBIMU
KOMIIOHEHTAMU TMPOCKTAa U  OXKUJIAEMbIMU
pe3yJibTaTaMU €ro peanu3aliuu

NYK-2.3. BeiOupaer ontumaibHble COCOOBI
TUTaHUPOBAHMS, pacripeesieHus 30H
OTBETCTBEHHOCTH, PELICHMs 3a/a4, aHaJIn3a
pe3yJbTaTOB €  Y4YETOM  JACHCTBYIOLIMX
NPaBOBBIX HOPM, HMEIOLIUXCS  YCIIOBUA,
pECypcoB M OIpPaHMYECHUH, BO3MOMXHOCTEU
UCTIOJIb30BaHHUS

[IK-1 Cnocoben BBIOMPATH meronsl | UIIK-1.1 - 3HaeT MeToanl HCCICHOBAHUM,
IJITAHUPOBAHUS, TOATOTOBKM W TPOBEJCHUS | MPOBEICHUS, 00paboTKn i aHanu3a
WCCJICIOBAaHNM, HAOMIOICHUM, WCIBITAHUH, | pe3yJIbTaTOB  HUCHBITAHMH W W3MEPCHHM.
W3MEPEHHI W MPUMEHSTh WX Ha mpakTuke, | Kputepun BbIOOpa METOJNOB W METOJHUK




aQHATM3UPOBATH, o0pabaTbIBaTh u | uccrenopanmii
MPEJCTABIISATh PE3yJIbTATHI

UIIK-1.2 VYMeer mnpoBOAUTH HCHBITAHUA,
U3MepeHus 1 00paboTKy pe3yiIbTaToB.

PeructpupoBath nokazanusi npuOopoB.

[IpoBoaut pacuérhl " KPUTHYECKH
AHAIIU3UPYET PE3YIbTATHI, AECIAECT BHIBOIBI

WNIIK-1.3 BrnageeT BBIOOPOM HCTIBITATEIEHOTO

U HU3MEPUTEIHHOTO o0opypoBaHus,
HE00X0IMMOTO ISt MIPOBEICHUS
HCCIICIOBAHUM.

Brmmonaser OLIEHKU u 00paboTku

PE3YJIbTATOB UCCIICAOBAHUA

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOH IPOrpaMMbl

JlucuumninHa OTHOCHUTCS K YacTH, (OPMHPYEMOW YYacTHHKaMH OOpa3oBaTeIbHBIX
otHomeHu# 6moka b1 «ucummmHsl (MOLYIN)».

«VIHHOBaLMM B METAJTypTrUM» B3aUMOCBSI3aHa JIOTHYECKU U COJEPKATEIbHO-METOINUECKU
CO CJIEIYIOIMMH JUCHUIIIMHAMU U npakTukamMu OOIT:

— «KoJIorus COBPCMCHHBIX MCTAJLTYPIrUUCCKHUX IIPOU3BOJACTB»;
— «be3onacHOCTh KUBHCACATCIBHOCTU),
_«I/IH(I)OpMaI_II/IOHHBIe TCXHOJIOTUU B MCTAJUTYPIrUun»

3. CTpyKTypa U coaepkaHue IUCHUILIMHBI
OO61as TpyA0eMKOCTh JUCHHUIUIMHBI cocTaBiseT 3 3aueTHbIX(e) enuHur(sl) (108 yacos).

3.1 Buabl y4eOHoi1 padoThbl U TPYA0EMKOCTH
(mo popmam oOydeHMS)

3.1.1.04HO0-3204Has hopma 0OyUeHUs

w/n e Buj yueOHoit padoThl f;)c']::;quTBo Cemectp
1 AyAUTOpHBbIE 3aHATHS 36 2
B Tom uncie:
1.1 | Jlexknuu 18 2
1.2 | CemMuHapckue/npakTHYeCKUE 3aHATHS 18 2
1.3 | JIaGopaTopHbIe 3aHATHS
2 CamocTosiTe/ibHasi padoTa 72 2




3 IIpomexyTouHAsI aTTECTALMSA |
3auver/nud.3adueT/7K3aMeH 3ayer
Hroro 108 | 2
3.1.2.3a0uHas popma oOydeHus
Ne . KoanuecTBo
Buna yueOHoii padoThI Cemectp
n/n 4acoB
1 AyAuUTOpHBbIE 3aHATHS 18 2
B tom uncie:
1.1 | Jleknuu 10 2
1.2 | CeMuHapckue/npakTUYeCKUE 3aHATHS 8 2
1.3 | JlaGopaTopHbIe 3aHATHS
2 CamocrosiTeibHast padoTa 90 2
3 IIpomexyToUuHAsI aTTECTALMSA
3auet/nud.3aueT/7K3aMeH 3auer
Hroro 108 | 2
3.2 Temaruyeckuid IVIaH U3YyYeHUS IUCHUTIINHbBI
(mo popmam oOydeHMS)
3.2.1.04H0-3a04Hast popMa 00yUeHUS
TpynoeMKkocThb, 4ac
AyauTopHasi pa6oTa E
S 2
Pa3zpennl/TeMbl § E’ S % S S
n/n == & e = ¥ =
JAMCUHMIIMHBI < 28 5) o = 3
S w| § = ) =
IIpoueccsl NpPAMOro 22 4 6 12

BOCCTAHOBJICHUS KeJjie3a
CnocoObl MPSIMOTO  BOCCTAHOBJICHUS
&Kele3a, XapaKTEepUCTUKA MPOIYKIUH
u cbipbs. I[Ipou3BoacTBo kenesa B

IIaXTHBIX nevax (TexHoIOTHUS
Midrex). IIpom3BoacTBO keneza B
NEPUOANYECKU NENCTBYIOIUX
peropTax (TexHonorus
HYL/Energiron). [TpousBoaCTBO
Kelesa Ha JBIKYLIECUCS
KOJIOCHUKOBOM peleTke.

[Tpou3BoaCTBO JKesesa BO




BpalllalOIUXCsl  TPyOuyaThIX — MedYax.
[Tpon3BOACTBO JKejIe3a B peaKTopax
KHISIIIETO clos. Arperatbl
FASTMET wu ITmk3. Xwumuko-
TEPMHUYECKUNA  CIIOCOO  TOTydYeHUS
Kelesa.

[Tpouiecc Consteel. JIByxkopmycHbIE
MICYH. ITaxTHEIC
AJICKTPOCTAJICIUIABUIIbHBIC TTCUH.

TexHoJI0TMH BHeNEeYHOH 00padoTKHU
crasim.  OcCOOEHHOCTH  TPOLIECCOB
BHETICUHOM 00paboTku CTaJIH.
[TponyBka cTainy WHEPTHBIM Tra3oM B
koBme. OO6paboTKa CHHTETHUYECKUMHU
nUlakaMu.  ATrperar  «Ire4db-KOBIID).
O6paboTka cTaian BAaKyyMOM.
M1ty nbCHO-TMHAMHAYECKOE
YCTPOMCTBO.

22

12

Mertanmyprudeckoe MpeanpusTHe Kak
JHEepreTHYecKast cucTema.
[TorpebiieHue 3HEPrUM B CTPYKType
TIPEITPHUSITHS. Bropuunsie
DHEPreTHUECKUE  PECYpPChl  UEPHOM
METaJLTyprHH TexHoNOTHH
TEPMOMEXAHNIECKOM 00paboTKn
CTaJIH. Ocobennoctu
TEPMOMEXAHNIECKOM 00paboTKH.
BbicOKO- ¥ HH3KOTEMIIepaTypHas
TEMIIepaTypHasi TEepPMOMEXaHHUYECKas
obOpaboTka. (aychopmuHr).
[MpenBaputenbHas
TEpMOMEXaHUYeCKast o0paboTka.
BricokoremniepatypHast
MOBEPXHOCTHAST W KOHTPOJHpYyEeMast
TepMOMEXaHn4IecKasi 00paboTKa.

18

12

JIuTeliHO-IPOKaTHBIE arperarTsbl.
[IpeumyiiecTBa JIUTEHWHO-ITPOKATHBIX
arperatoB. ~ CopToBbIE  JUTEHHO-
MpokaTHele  arperaThl.  JIucTOBBIE
JIuTelHo-npokaTHble arperatbl CSP.
JIucroBbie JINTEUHO-TIPOKATHBIE
arperatel  ISP.  Arperar BCT ¢
JICHTOYHOM MHJI3. BankoBas
pa3nuBKa-IIpoKaTKa. Jlureiino-
npokatHeli  arperat CBP i
MIPOM3BOJICTBA OAJIOK.

[Ipou3BOACTBO  TOYHOIO  MPOKATa.

30

24




OKOHOMHSL ~ 3Heprosarpar  IyTeM
3aM€HBl  XOJOJHOKATAHOW JIMCTOBOU
CTaJM KaYeCTBEHHOM TIOpSYEKATAHOU.
MHoropyubeBas MpOKaTKa-
paszeneHue. OcobenHoctu
HCIIOJIb30BaHUS TEXHOJIOTHH
0ECKOHEYHOW MPOKATKH.

bumMerananl "
MaTepPHAJIbI.
bumerasiel w1 ux Bugsl. CrocoObl
MOJTYYECHUS OMMeTaIoB.
[TopormkoBbie MaTepHuabl u
IICEBIOCIIABEI

MOPOIIKOBbIE

16

12

Hroro

108

18

18

72

3.2.2. 3aounas popma oOyueHHS

n/n

Pa3znenanl/TeMbl
JducuunianHbl

TpynoeMKOCTb, 4ac

Bcero

AynuTopHas padora

CemunHapckue/

BaHATUA

JlaGoparopHbie
BaHSATHUS

[TpakTnueckas

IMOArOTOBKA

IMpoueccor
BOCCTAHOBJICHUSI KeJjie3a
Croco0bl  MPSIMOTO BOCCTaHOBIICHUS
JKeye3a, XapaKTepUCTHKA TPOTYyKIIUU
u ceipbsa. [IpousBojacTBO xene3a B
MIaXTHBIX nevax (TexHOMOTHS
Midrex). IIpom3BoacTBo kene3a B
MIEPHOANYECKU JEHCTBYIOIINX
peTopTax (TexHoMoOTHUS
HYL/Energiron). [IpounsBoacTBo
xKenesza Ha JBIKYIIEHCS
KOJIOCHUKOBOM peLIEeTKE.
[TpousBoacTBo xKenesa BO
BpAIlAlONIUXCSl  TPyOUaThIX — TEdYax.
[Tpou3BOACTBO jKene3a B peakTopax
KHISIIIETO clos. Arperatbl
FASTMET wu ITmk3. Xwumuko-
TEPMHUYECKUNA  CITOCOO  TOMydYeHUS
Kenesa.

[Tpottecc Consteel. JIByXkopmycHBIC
Y HU. [ITaxTHBIE
AJIEKTPOCTAJICTUIABUIILHBIC TTCYH.

NpsiMOro

24

N Jlexuu

c\ MPaKTUYECKUEC

— [CamocTosiTeILHASA

< pa6ora

TexHoJI0TMH BHENEYHOH 00padoTKHU

22

16




crasm. OCOOEHHOCTH  TNPOLIECCOB
BHETICUHOI 00paboTKu CTaJIH.
[TponyBka cTany WHEPTHBIM Ta3oM B
koBme. OO6paboTKa CHHTETUYECKUMHU
nUlakaMi.  Arperar — «Ie4yb-KOBIID).
O6paboTka cTaimn BAaKyyMOM.
M1y 1bCHO-TMHAMHAYECKOE
YCTPOMCTBO.

Mertamtyprudeckoe MpeanpusTHe Kak
JHEepreTHYecKas cucrema.
[TorpeGiienue 3HEPrUM B CTPYKType
TPEITPHUSITUS. Bropuunsie
DHEPreTUYECKUE  PECYpPChl  UYEPHOM
METaJLTyprHH TexHonoTHH
TEPMOMEXAHUYECKOM 00paboTKu
CTaJIH. Ocobennoctu
TEPMOMEXAHNIECKOM 00paboTKH.
BbicOkO- ¥ HH3KOTEeMIIepaTypHas
TEMIIepaTypHasi TEPMOMEXaHHUYECKas
obpaboTka. (aychopmuHr).
[IpenBaputenbHas
TEpPMOMEXaHUYECKast o0paboTka.
BricokotemnepatypHas
MOBEPXHOCTHAST W KOHTPOJHPYyEeMas
TepMOMEXaHn4Ieckasi 00paboTKa.

12

16

JIuTelHO-IIPOKAaTHBIE arperarthbl.
[IpeumyrecTBa JIUTEHHO-TIPOKATHBIX
arperatoB. ~ CopToBBIE  JUTEHHO-
nmpokaTtHele — arperathl.  JIucTOBBIE
JIUTeHHO-npoKaTHble arperatbl CSP.
JlucroBeie JTUTEHHO-TIPOKATHBIE
arperatel  ISP.  Arperar BCT ¢
JIEHTOYHOMN MHJI3. BankoBas
pas3nuBKa-IIpoOKaTKa. Jlureiino-
npokatHelii  arperat  CBP s
MIPOM3BOJICTBA OAJIOK.

[Ipou3BOACTBO  TOYHOTO  MpOKaTa.
OKOHOMHSL ~ JHepro3arpaT  IMyTeM
3aMEHbl XOJOJHOKATaHON JHMCTOBOM
CTajqyd KayeCTBEHHON TOpSAYECKATAHOM.
MHuoropyubeBas MpoKaTKa-
pazzieneHue. OcobenHoctu
UCIIOJB30BaHUS TEXHOJIOTHH
OECKOHEYHON IPOKATKH.

34

26

BbuMerainl " NMOPOUIKOBbIE
MaTepHAaJIbl.
bumeramnsl u ux Bugsl. CHocoObl

16

16




10

MOJTy4EHUS OMMeTaIoB.
[TopomikoBbie MaTepHalIbl u
TNICEeBJIOCIIIIABHI
Hroro | 108 10 8 90

3.3 Conep:xkanue JTUCUMILIMHBI

1. IIpoueccbl NPAMOro BOCCTAHOBJICHUS JKese3a

CriocoObl MPSIMOTO BOCCTAHOBJICHMS JKeJie3a, XapaKTepUCTUKA MPOIYKIMHU M CBIPbSL.
[Tpou3BoaCcTBO ’kene3a B MAXTHBIX medax (TexHosorust Midrex). ITpomsBomcTBO sxene3a B
MepUOANYECKH AeicTBYIonmX peroprax (texHonoruss HYL/Energiron). IIpon3BoactBo xenes3a
Ha JBUXKYLIEHCS KOJIOCHUKOBOM pemieTke. [Ipon3BocTBO *Kene3a BO Bpalllaloluxcs TpyouaTbix
neyax. IIpousBonacTBo sxene3a B peakropax kumsmero cios. Arperatsl FASTMET u ITmk3.
XUMHKO-TEPMHUUECKHUI CITOCO0 MOTyYeHHS Kele3a.

ITponecc Consteel. /IByxkopmycHble neun. [llaxTHbIE 3eKTpOCTaNeINIaBUIIbHBIE [IEYH.

2. TexHoJioruH BHene4Hoil 00padoTkm cTanau. OCOOEHHOCTH IPOLIECCOB BHENEYHOMN
o0paboTtku cranu. IIpoxyBka cranu MHEPTHBIM ra3oM B KoBmie. OO0pabOTKa CHHTETHYECKHUMHU
IUlakaMu. Arperar «medb-koBi». OOpaboTka cTanu BakyyMoM. VMMyiabCHO-AMHaMHUYECKOE
YCTPOUCTBO.

Mertannypruyeckoe npeAnpusTue Kak sHepretTuueckas cucrema. Ilorpedienue sHepruu
B CTPYKType NpeanpUATHsa. BTOpHUYHBIE >HEPreTUYECKUE PECYPCHl UYEPHOM METaJLTypruu
TexHomnorun TepMoMexaHuuecko o00paboTku crtanu. OCOOEHHOCTH TEPMOMEXaHUYECKOM
00paboTKu. BbicOKO- M HU3KOTEMIIEpaTypHas TeMIlepaTypHas TepMOMeXaHHuecKas o0paboTKa.
(aycopmunr). IlpenBapurenbHas TepMoMexaHWudeckas o00padoTka. BeicokoremmepartypHas
MIOBEPXHOCTHAsI U KOHTPOJIMpYyeMasi TepMOMeXaHuueckas 00padoTKa.

3. JIuTeHHO-NIPOKATHBIE arperarThbl.

[IpeumymiecTBa  JUTEHHO-NIPOKATHBIX — arperaToB. COpPTOBBIE  JMTEHHO-NPOKATHBIE
arperatbl. JlucroBele nureliHO-mIpokaTHble arperatbl CSP. JlucToBble NIUTEHHO-IIPOKATHBIE
arperatel ISP. Arperatr BCT ¢ nenrounoit MHJI3. BankoBas pasiuBka-npokarka. JIuteiHo-
npokatHelil arperat CBP mist npousBoicTBa 6aiox.

[Ipous3BoncTBO  TOYHOrO  MpoKaTa. OKOHOMHUS — DJHEprosarpar IIyTeM  3aMEHbI
XOJIOTHOKATAHOW JINCTOBOM CTajld KA4eCTBEHHOW ropsdekataHol. MHoropy4seBas mpoKaTka-
paznenenue. OcoOEHHOCTH UCIOIb30BAHUS TEXHOIOIMH OECKOHEUHON MPOKATKH.

4. BumeTa/uIbl M IOPOLIKOBbIE MATEPHAJIBI.

Bbumerannbl u ux Buabl. Crioco6s! nomyueHus 6umeranios. [lopomkoBeie MaTepraibl U
IICEBJIOCIUIABBI.

3.4 TemaTuka ceMHHAPCKUX/NIPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI

3.4.1.CemuHapcKue/MpakKTHUYECKUE 3aHITH

[TpakTrueckoe 3anarue 1. CriocoObl MPSIMOTO BOCCTAHOBIICHHUS KeEJe3a, XapaKTePUCTHKA
MPOJIYKIIUU U CHIPbSI.

[IpakTuyeckoe 3ansarue 2. [Iporueccsl npsiMOro BOCCTAaHOBJIEHUS JKeJie3a.

[Ipaxtuyeckoe 3ausaTre 3. TexHOIOrUN U OCOOEHHOCTH BHETMIEYHON 00pabOTKU CTaH.

[Tpaktruueckas padota 4. Ctoco6s1 00pabOTKHU CTaIIH.

[IpaxTuyeckas pabora 5. Metamnypruyeckoe npearnpuaTue Kak SHepreTuyeckasi CucTemMa
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[Ipaktuyeckas padora 6. TexHonoruu o6pabOTKU CTANH.

[TpakTrueckas padota 7. OCHOBHBIE THUIIbI IUTEHHO-MIPOKATHBIX arperaTos.
[Ipaktuyeckas pabora 8. IHHOBaIIMOHHBIE METAJLTY PrUUYECKUE TEXHOIOTHH.
[TpakTrueckas pabota 9. Meramunueckue MaTepuasbl.

3.4.2.JIaGopaTopHbI€ 3aHATHUS

VY4eOHbIM MJIaHOM HE TPEyCMOTPEHBI

3.5 Temaruka KypcoOBbIX NPOEKTOB (KyYPCOBBIX padoT)

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHBI

4. Y4eOHO-MeTOAMYECKOE 1 MH(POPMALIMOHHOE O0ecIeYeHue
4.1 HopmaruBnbie 1o0kyMeHTHI 1 'OCTobI

[Ipyn u3yueHnn TUCHUIUIMHBI HE IPELYCMOTPEHBI

4.2  OcHOBHaf JqUTEpaTypa

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

2. TexHonorusi KOHCTPYKUMOHHBIX MaTEpUaAIOB: YUYEOHHK ISl CTYJl. YUPEXKICHUN BBICII.
npod. obpazosanus / [B. A. Ky3nenos, A.A. Uepenaxun, A.B. IlInsikoBa, H.®. llInynskun]|. —
M.: Axkagemus, 2013. — 336 c.

3. O6pabotka meramioB aasienuem /FHO.®. llesakun, B.H. Yepnusimes, P.JI. [latanos,
H.A. Mouanos. — M: Uatepmer Unxxunupunr, 2005.

4.3 JlomoJHUTeJbHAS JUTEpPaTypa

1. O6paboTka meramoB aaBineHueM: Yueb. mocooue / b.A. Pomanues, A.B. ['onuapyk,
H.M. BaBwikun, C. B.Camyce. — M: Uznarenbckuit nom MUCuC, 2008.

2. OcHOBBI TpoleccOoB 00pabOTKM METaIJIOB JaBieHueM: YueOHoe mocobue/ P.JL
[ITaTtanos, H.A. Mouainos, 1.A. CkoTHUKOB U ap. T. Brmagumup.: Apkaum, 2015.

3. Cxisip B. O. VIHHOBaIlMOHHBIE B PECYPCOCOECPETraroIIne TEXHOJIOTUHA B METAJUTYPTHUU:
VYuebHoe mocoodue. — Jlonenk: JouHTY, 2014. — 224 c.

4.4 DJexkTpoHHbIe 00pa3oBaTe/bHbIC PeCyPChI

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

HHTEepHeT-pecypchl BKIIIOYAIOT YYeOHO-METOANIECKHE MaTEpUaTbl B AJIEKTPOHHOM BHJIE,
mpecTaBiIeHHbIe Ha caiiTe http://lib.mami.ru B pa3nene « DNEKTPOHHBIC PECYPCHI».

— UWutepaktuBHbIl y4eOHuK: OCHOBBI MeTaTypruu. |MeTammypruueckuil mopran
MetalSpace.ru

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

— Meramtypruueckue MPOIIECCHI
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgicalprocesses.html

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

4.5 JluueH3uoHHOe M CBODOJHO pacnmpocTpaHseMoe NPOrpaMMHOe
ob0ecreuenmne

Ne HaumenoBanue | Pazpadorumnk I1O JocTynHocTh Ccbuika Ha Equnblii
(mpaBoo06J1agaTeib) (MIMUEeH3HOHHOEe, | peecTp POCCHHMCKHX
CBO0OOIHO nporpamMm st IBM n
pacnpocrpansiem | B[ (npu HaMunn)
oe)
1. Moit Oduc OO0 "HOBBIE JInnen3snonHoe https:/
OBJIAYHBIE reestr.digital.gov.ru/
TEXHOJIOT'MN" reestr/301558/?
sphrase 1d=943375

4.6 CoBpemeHHble npodeccnoHaIbHBbIE 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI

HoctynH
Ne HaumenoBanue Ccbuika Ha pecypce
0CTh
NuadpopMannoHHO-CIIPABOYHBIE CUCTEMbI
|, | Andopmarponnbie pecypert Cetn http:// www.consultant.ru HoctymHo
Koncynprantlnroc
JIEKTPOHHO-0UOJIMOTEYHbIE CUCTEMBI
Jlann https://e.lanbook.com/ JloctymHa B ceTn
1. WNuTepuer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbookshop.ru/ [ JloctynHa B cetn
2. WNuTepuer 6e3
OTpaHUYCHUI
IIpodeccnonanbubie 6a3bl JAHHBIX



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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ba3a nannbix Hay4HOI nekTpoHHON | http://www.elibrary.ru JlocTynHo
1. | 6ubnmorexu

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTymHo

HoJMTeMaTHYecKas peepaTuBHO-
2. | Gubnuorpaduyeckas
UHAyKOMETpHYECKast
(bubmmomeTpudeckas) 6aza qTaHHBIX

5. MarepuajibHO-TeXHHYECKOE o0ecriedeHue

Aynutopun kadenper «Mertamnyprus» aBl204, as1205, aB1206, aB1206a ocHaiieHs!
HOYTOYKaMH, IPOEKTOPOM, 3KPAHOM, YUEOHBIM MaTEPUATIOM.

6. MeToauyecKkue peKoMeHIalun

6.1 MeToanueckue peKOMeHAAIUM IS PENoAaBaTesl 0 OPraHU3aAnNU
00y4eHus

[Ipu opranu3anuu ydeOHBIX 3aHATUN (JIEKUWH, CEMHMHApOB, MPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX, CAMOCTOSTEIFHBIX U BBITYCKHBIX padoT, a TakKe KypCOBOTO NMPOCKTUPOBAHHS)
CJIEAyET UCIOJb30BaTh IEMEHThl MHTEPAKTUBHOTO OOYUYEHMS Ha BCEX 3Tallax sl BOBJICUCHUS
CTYZIEHTOB B IIpoLiecC O3HaHUsA. J{j1s1 3TOro 11esecoo0pa3Ho UCIONIb30BaTh CIEAYIOINE (OPMBI:

— JIMaJIOTOBOE 00y4eHHUE, B XOJ€ KOTOPOTO OCYIIECTBIISETCS B3aUMOACHCTBHE
IIPENoAaBaTelld U CTyACHTA;

— MOJICJIMPOBAaHKUE, TO €CTh BOCIPOU3BEICHHE B YCIOBHUIX OOY4YEHHUS IO
JAHHOM AMCLHUIUIMHE MPOLIECCOB, MPOUCXOAAIIUX B PEAIBHOCTH;

— KOMIIBIOTEpHU3alUsl 00y4eHHs i1 MHTEHCU(UKAUUU U PaCIIUpEHUs
BO3MO>KHOCTEH 00pa30BaTeIbHOIO MPOLIECcCa;

— HCIIOJIb30BaHUE CPEJCTB HAIJISJHOCTU: CTEHABl C KOMIUIEKTOM Yy4eOHO-
METOAMYECKON JIMTEpaTyphl, IUIAKaThl IO TeMaM, HaTypHble O0Opaslbl, MyJIbTUMEAUNHBIE
CHCTEMBI, KapTOTEKy YUeOHBIX BUCOCIANI0B U BUICO(DUIBMOB U JIp.

6.2 Meroanueckne ykazaHMs JJs  00y4alOUIUXCH IO  OCBOCHMIO
AUCHUTTHHBI

I[JISI MaKCHMaJIbHOM HHIAUBUAYAIU3AllUN ACATCIIBHOCTU CTYACHTA, VYuyeOHBIM IIJIaHOM
npeaAyCcMaTpuBacTCAa BpEM IJIA CaMOCTOSTEIbHOMI pa6OTBI.


http://webofscience.com/
http://www.elibrary.ru/
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Cpenu OCHOBHBIX BHJOB CaMOCTOATENBbHOM pabOTHl TPAAMLMOHHO  BBIACISIOT:
TBOPUYECKYIO JEATEIBHOCTh CTyIEHTAa B ayJUTOPUH, NPU BHEAYAMTOPHBIX KOHTAKTaxX C
IpernojaBaTesieM Ha KOHCYJIbTAlUMSAX M JOMAIIHEH MOATOTOBKE K JIEKIHMSIM, CEMHUHApCKUM U
NPAaKTUYECKUM 3aHATHSAM, 3a4eTaM M SK3aMEeHaM, Mpe3eHTAalusM M JOKJajaM; HallUCaHue
pedepaToB, BBIOJHEHHE JTA00PATOPHBIX M KOHTPOJIBHBIX paboT; ydacTue B HAyYHOH paboTe u

mp.

Lenb camocTosITeIbHON PabOTHI CTYyIEHTa — OCMBICIIEHHO W CaMOCTOSITEIBHO PadoTaTh
CHayasla ¢ Yy4eOHbIM MaTepHajioM, 3aTeM C Hay4yHOH HWHQOpMauueil, 3aJ0KUTh OCHOBBI
CaMOOpPraHU3allMd M CaMOBOCIIUTAaHUS C TEM, YTOObl MPUBUTH YMEHUE B JalbHEWUIIEM
HETMPEPHIBHO MOBBIIATH CBOIO MPO(ECCHOHANBHYIO KBATU(DUKALUIO.

[InanupoBaHue BpeMEHU Ha CaMOCTOSITENIbHYIO padOTy CTYJEHTaM JIydlle OCYIIECTBISATh
Ha BECh CEMECTp W NpeAyCMaTpUBaTh pETYJISPHOE IOBTOPEHHE IPONAEHHOTO Y4eOHOTro
MaTepuaia.

Jls Gonee yriyOJ€HHOTO U3yUEHUs! pEKOMEHAYEeTCsl HCI0JIb30BaTh U3/1aHUs, YKa3aHHbIE
B CITUCKE JOTOJIHUTEIBHOMN JINTEPATYPHI.

7. DoH/1 OLIEHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00yUYeHUs
I[J'ISI KOHTPOJIA YCIICBAECMOCTH W Kad4eCTBa OCBOCHUA JUCHHUILIMHBI HaCTOSIH_[eﬁ

IIPOrpaMMOil MPEAYCMOTPEHBI CIIETYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIieBaeMOCTU (TEKYIIUI KOHTPOJIb);
- IPOMEKYTOYHAsI aTTeCTalysl (3a4eT).

7.2 1llkana u KpUTEepHU OLCHUBAHMUSA Pe3yJbTATOB 00y4eHHUsI

dopma NPOMeKYTOYHON aTTECTALMH: IK3aAMeEH.

[IpomexxyTouHast aTrecTanus oOydarommxcsi B ¢opMe 35K3aMEeHa MPOBOJUTCS 10
pe3yJabTaTaM BBIIIOJHEHUS BCEX BUAOB yuyeOHOW paOoThl, MPEAyCMOTPEHHBIX YUEOHBIM IIJIAHOM
[0 JAHHOM TUCLUIUINHE (MOAYJI0), IPU 3TOM YUMUTBHIBAIOTCS PE3yJIbTaThl TEKYIIErO KOHTPOJIS
yCIIeBaeMOCTH B TedyeHHe cemecTpa. OLEHKa CTENeHM JIOCTH)KEHUS OO0y4arolMMHCs
IUTAHUPYEMBIX ~ pe3ylbTaTOB  OOy4YeHHS [0  JUCHUIUIMHE  (MOJYJIO)  TPOBOJUTCS
IpernoAaBaTeyneM, BEAYLUIUM 3aHATUS 10 JUCHMIUIMHE (MOAYJIO) METOAOM DKCIEPTHON
orieHku. [lo utoram mpomexyTo4HOM aTTecTaldy MO AUCHMUIUIMHE (MOAYJIO)  BBICTABIISICTCS
OLICHKA «OTIUYHO», «XOPOILIOY», «yIOBIECTBOPUTEIBLHO» WU «HEYIOBIECTBOPUTEILHO.

O0s3aTeILHBIMU YCIOBUSAMH IIOATOTOBKHM CTYACHTA K HpOMGX(YTOqHOﬁ aTTeCTaliunu
SABJISICTCA BBIIIOJIHCHHUE CTYACHTOM BCEX IMPEAYCMOTPCHHBIX (I)OpM TCKYIIETO KOHTPOJIA.

Ikaa oneHUBaAHUA Onucanne
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BrimonHeHsl Bce 00s3aTeNbHBIE YCIOBHS MOATOTOBKU CTYJEHTa
K MIPOMEKYTOUHOM aTTECTaIuH, MIPEAYCMOTPEHHBIE
nporpaMMoil  auctMmiIuHbl.  OOydaromuiics AeMOHCTPUPYET
HEMOJHOE  COOTBETCTBHUE  CIEAYIOIIMX  3HAHHWI:  METOJbI
MOJEIIMPOBAHUSI TEXHOJOTHUYECKHUX IMpoleccoB. Jlomyckarorcs
HE3HAYUTEIbHBIC OIIHUOKH, MIPOSIBIISIETCS HeOOoTbIIast
HEJOCTATOYHOCTh 3HAHWUW, MO HEKOTOPBIM IOKAa3aTelsM,
00ydJarouuiicss MOXKET HCIBITHIBATh HEOOJIbIINE 3aTPyIHEHUS
IIpU ONEPUPOBAHUM 3HAHUAMM IMPU HX MEPEHOCE Ha HOBBIE
CUTYaIl1H.

«3auTreHo»

He BbinonHens! o0s3aTenbHbIe YCIOBUS MOATOTOBKH CTYAEHTA K
IIPOMEKYTOUYHON aTTeCTalUy, MPELYyCMOTPEHHBIE IIPOrPAMMOU
muctumueel, UM CtyneHT neMOHCTpUpyeT OTCYTCTBHUE WU
HEIOJIHOE  COOTBETCTBHE  3HAHWM,  YMCHHMM,  HaBBIKOB
MPUBEJAECHHBIX B  TaOMWIAaX TIOKaszaTelied, JOIMyCKaroTCs
3HAYUTENbHbIE OIIMOKM 10 psAgy I[oKas3aTelel, CTYyAEHT
WCIIBITBIBAET 3HAYMTENIBHBIC 3aTPYJHEHHs NPU ONEPUPOBAHUU
3HAHUAMU U YMEHUSMH IIPU UX [IEPEHOCE HA HOBBIC CUTYALUU.

«He 3auteHo»

7.3  OueHo4HbIe CpeCTBA

7.3.1. Tekyuuii KOHTPOJIb
B npouecce oOyueHHs HCHOJNB3YIOTCS OLICHOUHBIE CpEICTBA PYOEKHOIO KOHTPOJIS

YCIICBACMOCTHU U MMPOMEIKYTOUHBIX aTTGCTaI_[I/Iﬁ " CJICAYIOIHUC BUABI CaMOCTOSITEILHOMN pa6OTBII

- HN3YUCHUC peKOMeH,Z[yeMOP'I JIMTCPATYyphl IIpU  IIOATOTOBKE K JICKIIMOHHBIM,
MPAKTUYCCKUM U CaMOCTOATCIIbHBIM (KOHTpOJ'IBHI)IM) 3aJaHUAM,

—  OJIaHKOBOE€ M KOMITBIOTEPHOE TECTUPOBAHHUE,

—  pedepartsl, noxnaasl Ha CHK.

[TnanupoBaHne BpeMeHH Ha CAMOCTOSTENIbHYIO PabOTy CTyIEeHTaM Jy4llle OCYIIECTBISTh
HAa BECh CEMECTp U IMpelycMaTpUBaTh PETYJSPHOE TMOBTOPEHUE MPOWIEHHOrO Y4eOHOTO
Marepuana.

I[J'IH bonee er'IY6J'IeHHOFO HU3Yy4YCHUS PECKOMCHAYCTCS UCIIOJIB30BATh U3/IaHUA, YKA3dHHBIC
B CIIMCKE JOIOJIHUTEIbHOM JINTCPATYPBHI.

JIist paciiupeHus] 3HAHUW CIIeIyeT HCIOJIb30BaTh TAKKE CBEACHHMS, MOJIYYCHHBIC U3
I/IHTepHeT-I/ICTO‘-IHI/IKOB Ha COOTBCTCTBYIOIHX CaI>'ITaX, a TaKKC NPOBOAUTH IMMOUCK B PA3JIMIHBIX
cucTeMax, Takux kKak Yandex, Rambler, u monp30BaThCsi clienMaIN3UPOBAHHBIMU CalTaMH,
TaKUMH Kak www.anticor.ru, http:/www.naukaran.ru, http:/www.maik.ru u apyrumu,
PEKOMEHIOBAaHHBIMU TIPETIOIABATENIEM Ha JICKIMOHHBIX 3aHATHUIX.

7.3.2. [IpomexxyTouHas aTTeCTalus
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[lepeyeHp KOMIETEHIMI C YKa3aHUEM 3TaroB UX (GOPMUPOBAHUS B MPOIECCE OCBOCHHUS
00pa30BaTeNbHOM MPOTrPAMMBI.

B pesynabrare OCBOGHHS JUCHMIUIMHBI  (MOXynsi) (OpPMHUPYIOTCS — CIEIyIOIIUe
KOMIIETCHLIVU:

Kon B pe3ysbTare ocBoeHus1 00pa30BaTebHON MPOrpaMMbl 00y4ar0UIUiCs
KOMIIeTEeHIIUHN H0JIKEeH 00J1a/1aTh
IIK-1 CrnocoOHOCTBIO pemiaTh 3a7addl  MpodeCCHOHATBHOM JIeATEILHOCTH,

MPUMCHASA  MCTOABI MOACIIMPOBAHUA, MATEMATHUYCCKOr0  aHaliu3a,
CCTCCTBCHHOHAYYHBIC 1 O6H_IGI/IH)KeHepHLIC 3HaHUA

YK-2 CnocoOHOCTRIO OMpeeNsaTh KPYyT 3a7ad B paMKax MOCTABJIICHHOW 1IEIU
W BBIOMpATh ONTHUMAJbHBIE CIIOCOOBI WX PEIICHHs, HWCXOIsi U3

JEHCTBYIONIUX MTPABOBBIX HOPM, UMEIOLIUXCSA PECYPCOB U OTPaHUUYEHU I

B mpouecce ocBoeHusi 0Opa3oBaTeNbHOM MPOrpaMMbl JJaHHbIE KOMIIETCHIIMH, B TOM
YHCIIe WX OT/AENbHBIC KOMIIOHEHTHI, (JOPMHUPYIOTCS ITOITAITHO B XOJI€ OCBOCHUS 00yYarOIMMUCS
TUCUMIUIMH (MOAyJel), MpakTUK B COOTBETCTBHMM C YYEOHBIM IUIAHOM U KaJeHJapHBIM
rpadukoM yueOHOro mpolecca.

KoHTpoJibHbIe BONPOCHI AJ1 IPOMEKYTOYHOM aTTecTalun

Crnrcok BOMpPOCOB K 3a4eTy Mo AUCUUIUIMHE: « ITHHOBAalMK B METaJITyprum».

1. CriocoOBbI MPsIMOTO BOCCTAHOBJICHUS JKEJIe3a, XapaKTePUCTUKA POIYKIHH U

CBIPBSL.

2. I[Ipou3BOACTBO Kene3a B MIAXTHBIX Mevax (TexHomorus Midrex).

3. [Ipou3BOACTBO Xee3a B MEPUOJUIECCKH JEHCTBYIONIUX PETOPTAxX (TEXHOIOTHUS

HYL/Energiron).

4. ITpon3BOACTBO Keje3a Ha IBUKYIICICS KOJIOCHUKOBOW PELIETKE.

5. IIpou3BOACTBO Ke€jIe3a BO BPAIIAIOLINXCS TPYOUaThIX Mevax.

6. IIpousBoacTBO kene3a B peakTopax kursiero cios. Arperatel FASTMET u

ITmk3.

7. XUMHKO-TEpMUYECKHH crioco0 momydenus kenesa. [Iporecc Consteel.

8. IIByxkoprycHsle nieuu. lllaxTHble 31€KTpocTaleriaBuiIbHble eun.Cucok BOIpOCOB
K 3aueTy o aucuuiuinne: «/HHOBanuu B

METaJLUTy prUum».

1. CriocoOsI MpsIMOTO BOCCTAaHOBIIEHUS JKeJie3a, XapaKTepPUCTUKA MPOTYKIUH U

CBIPBS.

2. [Ipou3BoCTBO *Kee3a B MIaXTHBIX rmedyax (TexHosorus Midrex).

3. ITpon3BOACTBO *kene3a B IEPUOJUUECKH IEHCTBYIOIINX PETOPTaX (TEXHOJIOTHS

HYL/Energiron).

4. IIpou3BOACTBO K€J€3a HAa IBUKYILEHCS KOJIOCHUKOBOW PEILETKE.

5. [Ipou3BOACTBO KeJie3a BO BPAIAIOIINXCS TPYOUATHIX TIeUax.

6. [Ipon3BoacTBO xene3a B peakTopax kurmsiero ciosi. Arperatsl FASTMET u
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ITmk3.

7. XUMHKO-TEpMUYECKHH crioco0 momydenus xenesa. [Iporecc Consteel.

8. JIByxkxopmycHble neun. [llaxTHele aneKTpocTaneriaBuiIbHbIE IEYH.

9. OcobeHHOCTH TTpoLIecCOB BHeNeuHoM 00paboTku cranu. [IpogyBka cramu
MHEPTHBIM ra3oM B KoBie. OOpaboTKa CHHTETHUECKUMHU IIUTaKaMU.

10. Arperat «1e4b-KOBII».

11. O6paboTka ctanu BakyyMoM. MMMy 1bCHO-TUHAMUYECKOE YCTPONUCTBO.
12. MeTammypruyeckoe npeanpusaTie Kak SJHEPreTuYecKasi CUCTeMa.

13. [loTpebreHne 3HePrum B CTPYKTYpE MPEIIPUATHSL.

14. BropudHbI€ SHEPreTUYECKHUE PECYPCHl YEPHON METaTyprun

15. TexHonmoruu TepMoMexaHudeckoi 00padboTku ctanu. OCOOeHHOCTH
TepMOMEeXaHU4YecKoil 00paboTku. BricokoTeMiiepaTypHasi TepMOMEXaHHUYECKast
o0paboTka. HuskoremmnepaTypHas TepMoMexaHndeckas 00padoTka
(aycopmunr). [IpenBaputenpHas TepMoMexaHudeckast o0paboTka.
BricokoTemmiepaTypHas MOBEpXHOCTHAsI TepMOMEXaHndeckas 00padoTka.
16. [IpenmytiecTBa TUTEHHO-MPOKATHBIX arperatoB. COPTOBBIE TUTEHHO-
IIPOKATHBIE arperaTsl. JIncToBbIE TUTEHHO-TIpOKaTHBIE arperaTsl CSP.
JlucroBbie nuTeitHO-nipokaTHble arperatsbl ISP. Arperat BCT ¢ nenTouHoM
MHIJI3.

17. BankoBasi paznuBKa-mpokartka. Jlurelino-npokaTtHsiit arperat CBP ans
IPOM3BOJICTBA OAJIOK.

18. ITpon3BOACTBO TOYHOTO MPOKATAa. DKOHOMHMSI SHEPro3aTpar IyTEM 3aMEHbI
XOJIOAHOKATaHOM JIMCTOBOM CTAJIM KaU€CTBEHHOU rOpsYEeKaTaHOMU.

19. MuoropyubeBasi mpokatka-pazzaenenue. OcoOOEHHOCTH UCTIOIb30BAHMS
TEXHOJIOTUH OECKOHEUHOM MPOKATKH.

20. bumeTtanner u ux Buabl. CriocoOBI MOTyUeHNs OMMETAIIOB.

21. IlopoiikoBble MaTepHuaibl U NCEBAOCILIABBI.
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