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1. IIeJIl/I, 3ala'ii U IVIAHUPYEMBIEC PE3YJIbTaThbl oﬁyquml o AMCIOMIIJIMHE

Llens — pacupeHre Hay4dHOrO Kpyrozopa B 00JacTH TEXHOJOIMUYECKHMX HayK, Ha Oase
KOTOPBbIX OyAyIIMH CHELUAINUCT CMOXKET CaMOCTOSITEIbHO OBJIA/IEBaTh BCEM HOBBIM, C YEM €MY
NPUIETCS CTONKHYTHCS B TPO(ECCUOHATIBHOMN 1A TEIbHOCTH.

3amaun:

—  JaTbh CTYJAEHTY CBEJIEHUS 10 MEPCHEKTUBHBIM METAUIYPIrHU€CKUM TEXHOJIOTUSAM U UX
BO3JICUCTBUI0 HAa COCTOSIHUE M KA4ECTBO OKpYKArOUIEHd NPUPOJHOM Cpelpl, MOKa3aTh IIyTH
MOJIEPHU3ALMN TPAJULMOHHBIX METAIYPrUYeCKUX TEXHOJIOTUM, [aThb IPEACTABICHUE O
TEHJCHIMSX, KOTOPbIE JIOJDKHBI ONPEAENATh NPOMBIIUICHHYIO TOJUTHKY B o0JacTu
METaJUTyPrHH, SKOJIOTHUH, YHEPTO- U PEeCypcocOEpPEeKeHUH, a TaKkKe B 00IACTH PalMOHATIHLHOTO
MPUPOJOTIOIb30BAHMS;

— IOJArOTOBKAa CTYJIEHTOB K IIPOU3BOJCTBEHHOW, IPOEKTHO-KOHCTPYKTOPCKOM H
MCCJIEIOBATENILCKOM /IEeATEeIbHOCTH B COOTBETCTBUHU C KBaJU(UKAIMOHHON XapaKTEPUCTUKON
OaxanaBpa 110 HaIlPaBJICHHUIO.

[Inanupyemble  pe3ynbTaThl  OOydeHHss —  3HAKOMCTBO C  IEPCIEKTUBHBIMHU
METATYPrUYECKUMU TEXHOJIOTUSAMU M HX BO3JIEHCTBUEM HAa COCTOSSHUE W KadyeCTBO
OKpY>KaroIIe MPUPOTHON CPEBI.

O6yuenne 1o aucuuruinHe «VIHHOBaMM B  METAIypruM» HANpaBIEHO Ha
dbopMupoBaHUe y 00YJarOIIMUXCS CIEAYIOIUX KOMITETECHIUI:

Ko u HauMeHOBaHue KOMIIETEHIUI NuaukaTopsbl 10CTHXKEHUS
KOMIICTCHIIUH

VYK-2. Cnocoben onpenensats kKpyr 3aaad B | UYK-2.1.@opmynupyeT COBOKYITHOCTh 33134
paMKax TIIOCTaBJICHHON WenM M BBIOMpATh | B pamMKax IIOCTAaBICHHOM LeIM MpOeKTa,

OIITUMAJIBHBIC CITOCOOBI MX pemieHusd, UCXoada | pCIICHUC KOTOPBIX o0OecreynBacT €C
nus3 I[CI\/’ICTBYIOHH/IX IMPpaBOBbLIX HOPM, | JOCTHUKCHUC

UMEIOLINXCS PECYPCOB U OTPaHUYEHUIN
NVYK-2.2. Onpegenser  CBA3M  MEXAY

MOCTaBJICHHBIMH  3a/layaMd,  OCHOBHBIMU
KOMIIOHEHTAaMH TPOEKTa U OXKHUJIaeMbIMHU
pe3yJibTaTaMH €ro peanu3aiu

NVYK-2.3. BeibupaeT ontuMaibHble CIIOCOOBI
IIJITAHUPOBAHMS, pacnpeneneHus 30H
OTBETCTBEHHOCTH, PEUICHUS 3a7a4, aHaIn3a
pe3yJbTaTOB C  y4E€TOM  JIEMCTBYIOIIHMX
[IPaBOBBIX HOpPM, HMEIOIIUXCS YCIIOBUH,
pECYpCOB M OTPaHUYECHUH, BO3MOXHOCTEU
UCIIOJIb30BaHUs

TIK-1 Crocoben BBIOMpATh metoanl | MIIK-1.1 - 3HaeT MeTOmBI MCCIIEIOBAHHH,
IUTAHUPOBAHMS, TOJATOTOBKM U TPOBEACHHUSA | MPOBEACHUS,  00pabOTKM M aHajiu3a
UCCIIEIOBaHUM, HaOJIO/IEHUHN, WCIBITAaHUM, | pe3y/lbTaTOB  HMCHBITAHUN U HU3MEpEeHUui.

U3MEpEeHUl M NPHUMEHSTh MX Ha mnpaktuke, | Kpurepun BbiOOpa METOJOB U METOAMK




AHAJIN3UPOBATD, O6pa6aTbIBaTb u I/ICCJ'IGIIOBaHI/II‘/'I
MMPEACTABIIATE PE3YJIbTAaThl

UIIK-1.2 VYmeer mnpoBOAUTH HCHBITAHUS,
HU3MEPEHHS U 00pabOTKY pPe3yJIbTaToOB.

PerucrpupoBath nmokazanusi mpuoopos.

[IpoBoauT pacyéThl 51 KPUTHUYECKU
aHaJM3UPYET PE3yJIbTAaThl, I€TAET BHIBOIbI

HNIIK-1.3 Bnazneet BBIOOPOM HCTIBITATEIBHOTO

5 HU3MEPUTEIILHOTO o0opyoBaHus,
HE00X0IUMOr0 JUIs POBEACHUS
HCCIICIOBAHNM.

Brmmomnaser OLIEHKH u 00paboTku

pE3yJIbTaTOB UCCIIEI0BAHUS

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucummiuHa OTHOCUTCS K YacTH, (opMHpyeMOM YydyaCTHHKaMH 0O0pa30BaTeNIbHBIX
otHomeHui 6510ka b1 «lucuumimael (MOILYIIN)».
«/HHOBaLMU B METAJUTyprUM1» B3aUMOCBSI3aHa JIOTHYECKH U COAEPKATEIbHO-METOIUYECKU

CO CJICAYIONIMMHU JUCHUIITIMHAMU U ITPAKTHUKaAMU OOITI:

— «OKOIIorus COBPCMCHHBIX METAJNTYPIrUICCKUX IIPOU3BOACTB»;
— «be3onacHOCTh KHU3HCACATCIBHOCTH,
_«I/IHq)OpMaI_[I/IOHHBIe TCXHOJIOTUH B MCTAJUTYPTHUN»

3. CTpyKTypa U coaepkaHue TUCHUILIMHBI
OO0rias TpPyA0eMKOCTb JUCIUIUTMHBI COCTaBiIsIeT 3 3aueTHbIX(e) eauuut(b) (108 yacos).

3.1 Buabl yueOHOIi padoThl M TPYA0EMKOCTH
(mo ¢popmam 0OyueHwHs)

3.1.1.0unHo0-3a04Hast popma 00yUeHHUs

u/n Buna yueOHoii padoThl }f;g;;quTBO Cemectp
1 AYIMTOpPHBIE 3aHITHS 36 3
B Tom unce:
1.1 | Jlexkuunu 18 3
1.2 | CemuHapcKue/mpakTHIECKUE 3aHATHSI 18 3
1.3 | JIaGopaTopHbIe 3aHATHUS
2 CamocrosiTeJibHasi pa6oTa 72 3




HpOMe)KyTO‘lHaﬂ aTrecranus

3adet/nud.3auer/7K3aMeH 3ayer
Hroro 108 | 3
3.1.2.3ao4nas ¢popma oOyueHus
. KoimnuecTBo
Buj yueOHoi1 padoThI Cemectp
n/n 4acoB
1 AyAUTOpPHBIE 3aHATHS 18 3
B tom unciie:
1.1 | Jlekuuu 10 3
1.2 | CemuHapckue/npakTH4ecKue 3aHATHS 8 3
1.3 | JIabopaTopHbIe 3aHATHS
2 CamocTrosiTesibHas paboTa 90 3
IIpomexyTOUHAs aTTEeCTAMSA
3advet/nud.3auer/7K3aMeH 3ayer
Hroro 108 | 3
3.2 TemaTnyeckuii mIaH U3yYeHHS TUCIHUNIUHBI
(o dhopmam oOyueHus)
3.2.1.0u4H0-3a0uHas hopMa oOyueHus
TpyroeMkocTs, yac
AynuTopHasi padora g
g 2
= 0]
[<P) 5 — xR
Pasjeibl/TeMbl 33 Q= 2 S 3
n/n =} g = s =
JAMCHunIHHbI - 2 3 8 2 2| 8
S |g§25| 88| 52| 5=
= |ECE|g8E| Ec| &8
) =g~ E o Z S H =
0 A < Qo S =
alEEeR--IN-8- S N-N-EEN-)
IIpoueccsl NpPsIMOTro 22 4 6 12
1. BOCCTAHOBJICHUA Kejie3a

CriocoObl MPsIMOTO  BOCCTaHOBJICHUS
JKeJe3a, XapaKTEpUCTUKA IPOLYKLUU
n cbippia. [IpomsBojacTBO kene3a B

HIaXTHBIX rneyax (TexHONOTHUA
Midrex). IIpousBoacTBo keneza B
NEPUOINYECKH NENCTBYIOINX
peropTax (TexHomorus
HYL/Energiron). [IpouzBoacTBo
Keresa Ha JBHKYILEUCS
KOJIOCHUKOBOH peLIETKE.

IIponsBoacCcTBO xKeresa BO




BpAIlAlONIUXCSl  TPyOUYaThIX  TEdYax.
[Ipon3BOACTBO JKeIe3a B PEAKTOpPAx
KHIIAIIETO clos. Arperarbl
FASTMET wu ITmk3. Xwumwuko-
TEPMHUYECKUNA  CIIOCOO  TOTyYCHHS
JKelesa.

IIponiece Consteel. JIByxkopiycHble
MICYH. IITaxTHBIE
AJIEKTPOCTAJICTUIABIIILHBIC TTCYH.

TexHoJI0OrMH BHENEYHOH 00padoTKHU
craau. OCOOEHHOCTH  TPOILIECCOB
BHETICUHOM 00paboTKu CTaJIH.
[IpoxyBka cranum MHEPTHBIM Ta30M B
koBiie. OOpaboTKa CHUHTETUYECKUMH
HUIaKaMu.  Arperar  «Iedb-KOBIID».
O6paboTtka cTanm BaKyyMOM.
NMnynecHO-IMHAMUYECKOE
YCTPOMUCTBO.

22

12

Mertannyprudeckoe MmpeanpusTue Kak
DHEpreTUIecKas cucTema.
[Torpebnenue >Hepruum B CTPYKTYpe
TPEIIPUSATHSL. Bropuunsie
SHEpPreTUYecKue Ppecypchl  UYepHOM
METaJTyPTUA TexHonorun
TEPMOMEXAHUUECKON 00paboTKn
CTaJIH. OcobenHoctu
TEPMOMEXAHUUECKON 00paboTKH.
Bricoko- ®  HU3KOTeMIlepaTypHas
TeMIepaTypHasi TepMOMeXaHHUYeCcKas
obOpaboTka. (aycopmuHr).
[TpenBaputenbHast
TepMOMEXaHUYeCKas oOpaboTka.
BeicokoremnepatypHas
MOBEPXHOCTHAs ¥ KOHTpOJUpyeMas
TepMOMEXaHH4yecKas 00paboTKa.

18

12

JIuteiiHO-IpOKATHBIE arperarhbl.
[IpeumyiiecTBa JIMTEHHO-IIPOKATHBIX
arperatoB. ~ COpTOBBIE  JIMTENHO-
IIpOKaTHbIE  arperartsl.  JIMCTOBBIE
JIuTeNHO-poKaTHble arperatel CSP.
JIucroseie JIUTEHHO-TIPOKATHBIE
arperatel  ISP.  Arperar BCT ¢
JIEHTOYHOU MHJI3. Bankosas
pa3nuBKa-IIpoOKaTKa. JIuteitHo-
npokatHeii  arperar CBP
MIPOU3BOJICTBA OAJIOK.

IIpon3BoacTBO  TOYHOrO  IPOKATA.
OKOHOMMSI ~ DHEpro3arpar  IyTeM

30

24




3aMEHbl XOJOJHOKATAaHOM JIMCTOBOM
CTajli Ka4eCTBEHHON TOpSYEKATaHOM.
MHoropyubeBas [IpOKAaTKa-
pasziesieHue. OcobenHoctT
HCIIOJIb30BaHUS TEXHOJIOTUH
OCCKOHEYHOM MPOKATKH.

bumerasibl H
MaTepHaJIbl.
bumeramnbel m ux Buasl. CrocoObl
MOJTYy4YCHUS OMMETAILIOB.
ITopomkoBbie MaTepHUalIbl u
IICEBIOCILIABEI

MOPOUIKOBLIE

16

12

Hroro

108

18

18

72

3.2.2. 3aounas ¢popma oOyueHus

n/n

Pasnensl/TeMbl
JAcuunImHbI

TpyaoeMkocTsb, yac

Bcero

AyautopHasi padora

Cemunapckue/

BaHATUA

JlaGoparopHbie
BaHATUA

[IpakTrueckas
MOATOTOBKA

IIpoueccnl
BOCCTAHOBJICHUS KeJie3a
CnocoObl MPSMOTO0 BOCCTAHOBIICHUS
JKele3a, XapaKTepUCTHKa IPOIYKLIUU
n cbippia. [IpomsBojacTBO kenesza B
IIaXTHBIX nevax (TexHoNOTHUA
Midrex). Ilpou3BoacTtBo xene3a B
NEPUOINYECKH JNENCTBYIOINX
peroprax (TexHomnorus
HYL/Energiron). [IpouzBoacTBo
Keresa Ha JBHKYILEUCS
KOJIOCHUKOBOM pelieTKe.
[IponsBoacTBO xKeresa BO
BpalfaloIuXcsd TpyOuyaThIX  Iedax.
[Tpon3BOJACTBO XKejle3a B peakTopax
KHIISLLETO cI10s1. Arperatsl
FASTMET wu ITmk3. Xwumuko-
TEPMUYECKUHA  CIOCO0  MOyueHHs
xKenesa.

[Tponiecc Consteel. JIByxkoprycHble
TICYH. [[TaxTHBIE
JIEKTPOCTAJIEIVIABUIILHBIE NIEYH.

NpsAMOro

24

N1 Jlekmum

© mpakTHYECKHE

— [CamocTosiTeIbHAS

©Ipa6oTa

TexHosi0ornu BHene4Hon o0padoOTKH
craj.  OcoOEHHOCTH  IIPOLECCOB

22

16




BHETICYHON 00paboTKu CTaJu.
[IpoxyBka craqum WHEPTHBIM Tra3oM B
koBiie. OOpaboTKa CHHTETUYECKUMU
IITaKaMH.  Arperar  «Ieub-KOBID».
O6pabotka CTalu BaKyyMOM.
NmmynbCHO-TMHaMIYECKOe
YCTPOMCTBO.

MerTamtyprudeckoe MpearnpusITie Kak
SHEepreTUyecKas cUcTeMa.
[ToTpebiieHne SHEPTUU B CTPYKTYype
MPEITPUITHSL. Bropuunsie
DHEPTeTUYECKUE  PECYpChl  YepHOU
METaJLTyprun Texnonoruu
TEPMOMEXaHUUECKOI o0paboTku
CTaJIH. OcoGenHoctu
TEPMOMEXaHUUECKOIN 00paboTKH.
Bricoko- ©  HH3KOTeMIlepaTypHas
TEMIIepaTypHasi TEPMOMEXaHHYECKast
00paboTKa. (aycdhopMmuHr).
[IpenBapurenbHas
TepMOMEXaHUYECKas o0OpaborTka.
BricokoTeMneparypHas
MOBEPXHOCTHASL W KOHTPOJIHpYyeMas
TepMOMexaHuueckas 00paboTKa.

12

16

JIuTeiiHO-IpOKATHBIE arperarsbl.
[IpenmymiecTBa JAUTEHHO-TIPOKATHBIX
arperatroB. ~ COpTOBBIE  JIUTEHHO-
npokaTtHble  arperaThl.  JIMcTOBbIE
JIUTENHO-IpoKaTHele arperatsl CSP.
JIucroBeie JIUTEHHO-TIPOKATHBIE
arperatel  ISP.  Arperar BCT ¢
JIEHTOYHOU MHJI3. Bankosas
pa3IMBKa-IIPOKAaTKa. JIurenno-
npokatHeii  arperar  CBP g
IPOM3BOJICTBA OAJIOK.

[Ipon3BOACTBO  TOYHOTO  MpOKAaTa.
OKOHOMHSI ~ DJHEprosarpaT  IMyTeM
3aME€HEl  XOJIOJHOKATAHOM JIMCTOBOU
CTaJIl KAayeCTBEHHOW TOpsSYeKaTaHOM.
MHoropyubeBas MPOKAaTKa-
paszeneHue. Ocobennoctu
UCIIOJIb30BaHUs TEXHOJIOTHH
0ECKOHEUHOM MPOKATKHU.

34

26

Bumerasibl " NOPOILIKOBbIE
MaTepHaJbl.

bumeramnel u ux Buabl. CrocoObl
MIOJIyYECHUS OuUMeTaIoB.
IToponikoBbie MaTepUalIbl )51

16

16
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‘ TICEBJIOCIIIIABBI

Hroro | 108 10 8 90

3.3 CoaepxaHue TUCHUNIHHBI

1. Ilpoueccsl NPSIMOT0 BOCCTAHOBJICHUSI Keje3a

CrocoObl MPsIMOTO BOCCTAHOBJICHMS JKejle3a, XapaKTePUCTHKA TMPOAYKIUU U CHIPbSL.
[Tpou3BOACTBO Kene3a B MIAXTHBIX Tedax (texHosorus Midrex). IIpow3BoacTBo kene3a B
nepuoanyYecku JeicTByromux peroprax (texHosoruss HYL/Energiron). IIpou3BoacTBo xenesa
Ha JBUXKYLIEHNCS KOJIOCHUKOBOH pemieTke. [Ipon3BoicTBO *Kene3a BO BpalllaloLUXcsl TpyOUaThIX
nevax. [IpousBoscTBO kene3a B peakTopax kursmero ciosi. Arperatel FASTMET u ITmk3.
XHMHUKO-TEpMUYECKUH CIOCO0 MOJTyueHUs Kele3a.

ITponecc Consteel. [IByxkopiycHble neuu. [llaxTHbIe 31eKTpOCTaNIeIUIaBUIbHbIE MTEYH.

2. TexHoJiornu BHene4Ho# 00padoTku craju. OCOOCHHOCTH IMPOIECCOB BHETICYHOMH
o0OpaboTku ctanu. IlpogyBka cranu MHEPTHBIM Ta3oM B KoBiie. OOpaboTKa CHHTETUYECKUMH
HnUlakaMu. Arperar «euyb-koBiD». OOpaboTka cranu BakyyMoM. MmmynbcHO-ITMHaMuueckoe
YCTPOUCTBO.

Mertamtyprudeckoe npeAnpusTHe Kak sHeprerudeckas cucrema. [lorpebienue sHepruu
B CTPYKTYpe NpeanpusTus. BTOpuYHbIE HHEPreTUYECKHE PpEeCcypchl UYEpPHONM METaulypruu
TexHonmoruu TepMoOMeXaHMUecKo o00paboTku cTamu. OCOOEHHOCTH TepMOMEXaHHUYECKOU
00paboTku. Beicoko- 1 HU3KOTEMIIEpaTypHasl TeMIlepaTypHas TepMOMeEXaHU4ecKass o0paboTKa.
(aycopmunr). IlpenBaputenbHas TepMoMexaHuueckas oOpalOoTka. BricokoTemmeparypHas
MOBEPXHOCTHAs U KOHTPOJIUpPyeMasi TepMOMEXaHUUecKasi 00paboTka.

3. JIuTeiiHO-NPOKATHbIE arperaThl.

[IpeumymecTBa JnuTeHHO-NIpOKaTHBIX —arperatoB. CoOpTOBBIE JUTEWHO-TIPOKATHBIE
arperatbl. JIucroBele nuTelHO-pokaTHele arperatel CSP. JIMcTOBBIE JNMTEHHO-TIPOKATHBIE
arperatbl ISP. Arperatr BCT ¢ nentounoit MHJI3. BankoBas pasnuBka-npokaTka. JlureiHo-
npokaTHblil arperat CBP a1 npousBoacTsa 6asok.

[Ipon3BoacTBO  TOYHOrO MpoKaTa. OKOHOMHSI  SHEpro3arpar IyTeM 3aMeHbl
XOJIOZHOKATaHOW JIMCTOBOM CTalll KauyeCTBEHHOW ropsdyexaTtaHol. MHoOropydbeBas MpoOKaTKa-
pasaeneHre. OCOOEHHOCTH UCIOJIB30BaHUS TEXHOJIOIMH OECKOHEUHON MTPOKATKH.

4. BuMeTa/1bl M MOPOIIKOBbIE MaTePHAJIbI.

bumeramnel u ux Bujbl. CriocoObl nostydeHus: oumeramioB. [loponikoBele MaTepuabl U
IICEBOCIUIABBI.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CemHuHapCcKue/TIPAKTHUECKUE 3aHIATHUS

[IpakTuueckoe 3ansTHe 1. CiocoObl MPsIMOrO0 BOCCTAHOBJICHHUS JKele3a, XapaKTepucTUKa
HPOAYKIUH U CBHIPbSL.

[TpakTryeckoe 3anstue 2. [Iporeccsl mpSIMOTO BOCCTAHOBIICHUS JKee3a.

[IpakTruyeckoe 3ansaTue 3. TexXHOIOrHH U OCOOEHHOCTH BHETIEYHOM 00paObOTKHU CTANH.

[Ipaktrueckas padota 4. CriocoOsr 00pabOTKH CTaH.

IIpakTuyeckas pabora 5. Metamnypruyeckoe NpearnpusITie Kak JHepreTHuecKas CuctemMa

[IpakTuueckas padora 6. TexHnosnorun oOpabOTKHU CTAIH.

[TpakTuyeckas pabora 7. OCHOBHBIE THUIIbI JTUTEHHO-IIPOKATHBIX arperaTos.
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[IpakTuueckas pabota 8. IHHOBAIIMOHHBIE METAILTYPIrHUECKUE TEXHOJIOTHH.
[TpakTuueckas pabora 9. Metamnueckue MaTepuabl.

3.4.2.J1abopaTopHbIe 3aHATHUS

VY4eOHbIM IJIJAHOM HE MPEAYCMOTPEHBI

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

Y4eOHBIM MJIAHOM HE MPeAyCMOTPEHBI

4, YueOHO-MeTOAM4YeCKOe U HHPOPMALIHOHHOE o0ecriedyeHne
4.1 HopmatusHble 1oKyMeHTbI 1 OCTb1

HpI/I HN3YUCHUHN JUCHUIINIMHBI HC ITPEAYCMOTPCHBI

4.2  OcHoBHasi IuTEpaTypa

1. OCHOBBI METAJTypPrUyYecKOro IMpPOU3BOJACTBA [DNeKTpOoHHBIH pecypc]: yueb. / B.A.
bureeB [u ap.]. — Onekrpon. nan. — CaunkTt-IlerepOypr: Jlanp, 2017. — 616 c¢. — Pexum
nocryma: https://e.lanbook.com/book/90165. — 3ari. ¢ skpaHa.

2. TexHonOTHU KOHCTPYKIIMOHHBIX MATEPUATOB: YYEOHUK ISl CTYJ. YUPEXKIECHUH BBICII.
npo¢. oopazosanus / [B. A. Ky3nenos, A.A. Uepenaxun, A.B. IllnsikoBa, H.®. llInyapkun]. —
M.: Akagemus, 2013. — 336 c.

3. O6padotka meramwioB nasieHueM /HO.®. llepakun, B.H. Yepnsimes, P.JI. [llaTanos,
H.A. Mouanos. — M: Uatepmer Unxkunupunr, 2005.

4.3 JlonoJHUTe/bHAs JUTepaTypa

1. ObpaboTka mMeTayioB AaBieHueM: Yueb. mocobue / b.A. Pomanues, A.B. I'oHuapyk,
H.M. BaBuiikun, C. B.CamyceB. — M: U3narensckuii njom MUCuC, 2008.

2. OcHOBBI TpOLECCOB O0OpabOTKM METAIOB JaBleHHUeM: YueOHoe mocodue/ P.JI.
[Taranos, H.A. Mouanos, M1.A. CkoTHUKOB U 1p. T. Bmagumup.: Apkaum, 2015.

3. Cxuisp B. O. VHHOBanMOHHBIE M pecypcocOeperaronife TEXHOJIOTHH B METaJTypruu:
Vuebnoe nmocoodue. — Jlonenk: JJouHTY, 2014. — 224 c.

4.4  JaexkTpoHHBIE 00pa3oBaTebHbIE PeCypChl

I/IHHOBaHI/II/I B MCTAJLUIypTHUU
https://online.mospolytech.ru/course/view.php?id=5463

[TporpammHOe oOecnieueHe He TPETYCMOTPEHO.
NuTepHeT-pecypehl BKIIIOUAIOT Y4eOHO-METOAMYECKHE MaTepHalibl B SJICKTPOHHOM BUJIE,
npeAcTaBICHHBIC Ha caiiTe http://lib.mami.ru B pa3aene « IeKTPOHHBIE PECYPCHI».


https://e.lanbook.com/book/90165
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— HurepakTtuBHBIA y4eOHMK: (OCHOBBI METAJLUTYPTHUH.
MetalSpace.ru
http://www.metalspace.ru/education-career/osnovy-metallurgii.html

— Mertaimypruueckue IPOLIECCHI

metallurgy/1893-metallurgicalprocesses.html

IMeTaTypru4ecKkuii  mopTai

http://starkproject.com/metal/nonferrous-

— Bupeoponuku o meramtyprun. metalrf.ru http://www.metalrf.ru/video

45 JIuneH3uoOHHOE ¥  CBOOOIHO

pacnmpocTpaHsieMoe MPOrpPaMMHOe

odecrneueHue
Ne HaumenoBanue | Pazpadorumnk I1O HoctynHocrh Ccblika Ha Equnbnii
(mpaBoo0JiagarTennb) (IMEeH3HOHHOE, | peecTpP POCCUIICKUX
CBO0OOIHO nporpamm ajsi IBM un
pacnpocrpansiem | B/l (mpu Haam4unm)
oe)
1. Moii Oduc OO0 "HOBBIE JInnenzuonnoe https://reestr.digital.gov.r
OBJIAYHBIE u/reestr/301558/?sphrase
TEXHOJIOI' " 1d=943375

4.6 CoBpemeHHbIe Tpo(deccHOHATbHBIE 0a3bI JaHHBIX U HH(OPMAIIUOHHBIE
CIIPaBOYHbIE CHCTEMbI

HocTymu
Ne HaumenoBanue CcbLika Ha pecypc
oCTh
HNupopManHOHHO-CIIPABOYHbIE CHCTEMBbI
1. |Mudopmanmonnsie pecypest Ceru http:// www.consultant.ru JlocTyIHO
KoncynsrantlIntoc
JIEKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI
Jlaub https://e.lanbook.com/ JlocTymnHa B ceTH
1. Wntepner 6e3
OTpaHUYECHU N
IPR Books https://www.iprbookshop.ru/ | loctymHa B cetn
2. Wntepner 6e3
OTpaHUYECHUHN
IIpodeccnonanbHbie 6a3bI JAHHBIX
ba3a maHHBIX HAYYHOU DIIEKTPOHHOMH http://www.elibrary.ru HocTtynHo
1. | 6ubnmorexu
(eLIBRARY.RU)



http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgicalprocesses.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgicalprocesses.html
http://www.metalrf.ru/video
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.consultant.ru/
http://www.elibrary.ru/
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WebofScienceCoreCollection — http://webofscience.com JlocTymHO
noJinTeMaTudeckasi peepaTuBHO-
2. | Gubmamorpaduyeckas
MHAyKOMETPHYECKast
(6bubmmomeTpuueckas) 0a3a TaHHBIX

5. MarepuajbHO-TeXHHYECKOE o0eclievyeHne

Aynmutopun kadenpsl «Metamnyprus» aBl204, aB1205, aB1206, aB1206a ocHamieHbl
HOYTOYKaMH, TPOEKTOPOM, SIKPAHOM, YI€OHBIM MAaTEPHAIIOM.

6. MeTozmqecnme PEKOMEHIAIIUN

6.1 Meroanyeckne peKOMeHAAIUM /ISl MPeNnoAaBaTeis N0 OPraHNu3auuu
00y4eHus1

[Tpu opranuszanuu y4yeOHBIX 3aHATUN (JEKUUH, CEMUHApPOB, MPAKTUYECKUX 3aHATHM,
71a00paTOPHBIX, CAMOCTOSITENIbHBIX U BBIIYCKHBIX padOT, a TaKKe€ KYpCOBOI'O IPOEKTUPOBAHMS)
clleZlyeT MCII0JIb30BaTh JIEMEHTHl MHTEPAKTUBHOTO OOYYEHHUsSI Ha BCEX ATalax JUlsl BOBJICUYCHUS
CTYAECHTOB B IIpoLecC MTO3HaHUs. J{J1s 3TOro 1esnecoodpa3sHo UCIOIb30BaTh CIAEAYIOIUE (POPMBI:

— JIMAJIOroBoe 0OydYeHHE, B X0/Ie KOTOPOTO OCYIIECTBISETCS B3aUMOJICHCTBIE
NPeroIaBaTess U CTYICHTA;

— MO/JICIIMPOBAHKE, TO €CTh BOCIPOU3BEICHHE B YCIOBHSIX OOYYEHHUS I10
JAHHOM TUCITUITIIMHE TIPOIIECCOB, TIPOUCXOISIINX B PEATbHOCTH;

- KOMITBIOTCPU3aHA O6y‘-IeHI/I5[ JJIS I/IHTCHCI/Iq)I/IKaIII/II/I u paciiupCHUA
BO3MOXKHOCTEH 00pa30BaTeIbHOTO MPOIIEeCCa;

— WCIIOJIb30BAHNUE CPEJICTB HAIJIAJHOCTU: CTEHIbl C KOMIUIEKTOM Y4eOHO-
METOAMYECKON JMTEpaTyphl, IUIAKaThl IO TEeMaM, HaTypHble O0Opa3lbl, MYJIbTUMEAUNHBIE
CHCTEMBI, KapTOTEKy Y4eOHBIX BUEOCIIANI0B U BUCO(DUIBMOB U JP.

6.2 Meroauyeckue YyKa3aHus I8 00y4YAalOIIMXCS 1O  OCBOEHHIO
JAUCHUTITHHBI

I[J'ISI MaKCHMaJIbHOM HUHAUBUAYATIU3aAlUN OCATCIBHOCTH CTYACHTA, VY4yeOHBIM IIJIaHOM
npeaycMaTpuBacTCsa BpEMs I CaMOCTOSTEIbHOM pa6OTLI.

Cpem/I OCHOBHBIX BHJO0B CaMOCTOSATEIbHOU pa6OTI)I TpaaAuIIKMOHHO BBIJCIIAIOT:
TBOPYECKYIO JCATCIBbHOCTH CTYACHTA B ayJUTOPHH, IIPU BHCAYAHUTOPHBIX KOHTAaKTaX C
nmpenoaaBaTrcJiceM Ha KOHCYJIbTaOUAX H )IOMaIHHeﬁ MMOATOTOBKE K JICKOWAM, CCMHUHAPCKUM U
MPAKTUYCCKUM 3aHATUAM, 3a4€TaM MW DOK3aMCHaM, IMPE3CHTAlUAM M JOOKJIaJaM; HallHhCaHHC


http://webofscience.com/

14

pedeparoB, BHIIOTHEHHE JTA0OPATOPHBIX M KOHTPOJIBHBIX paboT; ydacTUEe B HAyYHOH paboTe u
mp.

Llens camMoCTOATENFHON PabOTHI CTYIEHTa — OCMBICIIEHHO M CAMOCTOSATENIFHO padoTaTh
CHayajga ¢ Yy4YeOHBIM MaTEepHalIoOM, 3aTeM C HaydyHOH HH(OpManuel, 3aJ0KUTh OCHOBEI
CaMOOpPraHW3allMM M CaMOBOCIIUTAHUS C TEM, YTOObl TPUBHTH YMEHHE B JallbHEHIIEM
HETPEPHIBHO MOBBIMIATH CBOIO MPO(HECCHOHATBHYIO KBATHU(HKAIHIO.

[TnanupoBaHre BpEMEHH HA CAMOCTOSTENIbHYIO paboTy CTYACHTAM JIydlle OCYIIECTBISATH
Ha BEChb CEMECTp W NpPEAyCMaTpUBaTh pPETYISPHOE IIOBTOPEHHE MPOHACHHOTO Y4eOHOro
MaTepuaia.

HJ’IH Ooiee er'IY6J'I€HH01"O HU3YUCHUSA PCKOMCHAYCTCA UCIIOJIB30BaTh U3JaHUS, YKA3aHHBIC
BCIIMCKC I[OHOJ'IHHTCJ'IBHOﬁ JINTCPATYPBhI.

7. @DoH/1 OLIEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJISI U OLEHUBAHMS Pe3yJbTATOB 00y4YeHUsI
JInst  KOHTPOJsL YCIIEBAGMOCTH M Ka4yecTBa OCBOCHHUS JAMCLMIUIMHBI HACTOSIICH

IPOrpaMMOii TPEIYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYIEH yCIIeBaeMOCTH (TEKYIHi KOHTPOJIB);
- IPOMEXKYTOYHAsI aTTeCTalus (3a4eT).

7.2 lkana u KpUTEepUN OLEHMBAHUS Pe3yIbTATOB 00yUeHNS

dopma NPOMeKYTOYHOM aTTeCTAMU: IK3aMeEH.

[IpomexxyTrounas arrectanus oOydaroumxcs B (GopMe 5K3aMeHa MPOBOJIUTCS IO
pe3ysbTaTtaM BBINOJIHEHUSI BCEX BUJOB Y4eOHOU pabOThl, MPEeIyCMOTPEHHBIX YU€OHBIM IJIAHOM
10 JAHHOM JIUCUUIUIMHE (MOAYIIO), MPU 3TOM YUUTBHIBAIOTCS PE3YJbTaThl TEKYILIErOo KOHTPOJIS
yCIIeBaeMOCTH B TeueHHe ceMmecTpa. OLEHKAa CTENEHU JOCTHXKEHHS OO0yJarolUMHUCA
MJIAHUPYEMBIX ~ pe3yJbTaTOB  OOy4YeHHUs MO  JUCHUIUIMHE  (MOAYJIIO)  TPOBOJUTCSA
npernojiaBaTesaeM, BEAYUIMM 3aHATUS 1O JMCHUUIUIMHE (MOJAYJI0) METOJO0M 3SKCIEePTHOM
oueHkd. [To uroram mpoMexyToyHON aTTeCTalMM MO AUCHUIUIMHE (MOJYJIO) BBICTABISETCS
OLICHKA «OTIUYHO», «XOPOLIO», «yIOBIECTBOPUTEILHO» WIN «HEYIOBIETBOPUTEILHOY.

OO0s3aTeLHBIMU YCIOBUAMH IMOATOTOBKH CTYACHTa K HpOMeX(YTOQHOﬁ aTTeCTanu
SABJIACTCA BBIIIOJIHCHUEC CTYACHTOM BCEX MPEAYCMOTPCHHBIX (I)OpM TCKYHICTO KOHTPOJIA.

Ikana oueHnBaHUA Onucanue

BrinonHeHs! Bce 00s13aTebHbIE YCIOBHS MOJTOTOBKH CTYACHTA
«3auTeHO» K IPOMEKYTOUHON aTTecTaluu, MPeyCMOTPEHHbIE
nporpaMMmoil  aucuuIuiMHbeL.  OOy4aromuicss JIeMOHCTPHPYET
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HEIOJIHOE  COOTBETCTBHE  CIECAYIOIIMX 3HAHUU:  METOJBI
MOJEIUPOBAaHUSA TEXHOJIOTUYECKUX IpoueccoB. Jlomyckarorcs
HE3HAYUTEIIbHBIC OLIMOKH, MIPOSIBIAETCS HeOoJIbIIas
HEJOCTAaTOYHOCTb 3HAHMM, II0 HEKOTOPHIM IIOKA3aTesM,
00yYaroIuicss MOXET HCHBIThIBATh HEOOJIBLIME 3aTPYAHEHUS
IIpU OIEPUPOBAHUM 3HAHUSAMHU IPU HUX IIEPEHOCE HA HOBBIC
CUTYaLUH.

«He 3aureno»

He BbinonHens! 00s3aTeNnbHbIE YCIOBUS MOJTOTOBKU CTYIEHTA K
IIPOMEKYTOYHON aTTECTALMM, MPELyCMOTPEHHBIE IIPOrPaAMMOU
nucuuiuinabl, TJIM CTyneHT 1eMOHCTpUpPYET OTCYTCTBUE WU
HEMOJIHOE  COOTBETCTBUE  3HAHUM, yMEHUW,  HAaBBIKOB
MPUBEACHHBIX B  Tabmumax IMoOKaszarenei, JOMyCKalTCs
3HAUUTENIbHbIE OIIMOKM 10 psAdy IOKa3areneil, CTyAeHT
WCIIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHHS NPU ONEPUPOBAHUU
3HAHUSMU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYaIUH.

7.3 OueHouyHbIe CpeaCcTBa

7.3.1. Texyumii KOHTPOIb
B mporecce oOydeHHS HCIOJIB3YIOTCS OLIGHOYHBIC CPEIACTBA PYOEKHOrO KOHTPOJIS

yCI€BaA€MOCTU U NTPOMCIKYTOUYHBIX aTTecTalul u CJICAYIOIUEC BUAbI CaMOCTOSTEIbHOM pa6OTBIZ

- HU3YUCHUC peKOMeHHyeMOﬁ JIATCPATYphl TIPpU TMOATOTOBKEC K JICKIIMOHHBIM,
MMPAKTUYCCKUM U CAMOCTOSATCIIbHBIM (KOHTpOHBHBIM) 3aJaHUAM,

- OJIaHKOBOE U KOMIIBIOTCPHOC TECTUPOBAHUC,

—  pedepartsl, noknaasl Ha CHK.

IInaHupoBaHie BpEMEHHU Ha CAMOCTOATENIBHYIO Pa0OTy CTyIEHTaM JIy4llle OCYIIECTBIATh

Ha BECb CEMECTp U MpeJycMaTpuBaTh PpEryjlspHOE MOBTOPEHHE NPOWIECHHOIO Yy4eOHOro

MaTepurajia.

Z[J'IH Oolee er'IY6J'IeHHOI‘O HU3YYCHUS PCKOMCHAYCTCS HUCIIOJIb30BATh U3AHUA, YKA3AHHDBIC

B CIIMCKE JIOTOJIHUTEIbHOM JINTCPATYPBhI.

21.]'[5{ pacIInpCHUA 3HAHUI CJICOYET HCIOJBb30BATH TAKXKC CBCACHUA, ITOJYUCHHBIC H3

I/IHTepHeT-I/ICTO'-IHI/IKOB Ha COOTBCTCTBYIOIIUX CaﬁTaX, a TaKKC MMPOBOJUTH IMOUCK B pa3JINYHBIX

cucremax, Takux kak Yandex, Rambler, u momb30BaThCs crierManTn3upoOBaHHBIMH CalTaMH,
TaKUMH Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu apyrumu,

PCKOMCHAOBAHHBIMH IPCIIOJAABATCIIEM HA JICKHUOHHBIX 3aHATHUAX.

7.3.2. [IpomexxyTouHas

aTrecranus

[lepeuenp KOMIETEHLINN C YKa3aHHEM 3TaloB UX (OPMHUPOBAHUS B MPOIECCEOCBOCHUS

00pa3oBaTeNbHOI MPOrpaMMBl.


http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/
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B pesymbrare OCBOCHHS JIUCHUIUIMHBI  (MOAYJs) (QOPMHUPYIOTCS  CIEIYIOIIHE
KOMIIETEHLINU:

Kon B pesyabTrare ocBoeHHs1 00pa30BaTeJbLHOM IPOrpaMMbl 00y4arouiics
KOMIIeTEeHIIUH A0JIZKeH 00J1a1aTh
IK-1 CrocoOHOCTBIO permiaTh 3aJa4d  Mpo(ecCHOHATBHON JesTeNbHOCTH,

MPpUMCEHAA  MCTOABI MOACIIMPOBAHUA, MATEMATHUYCCKOrO  aHajiu3a,
CCTCCTBCHHOHAYYHBIC U O6HI€I/IH)KCHepHBIe 3HaHUA

YK-2 CrocoOHOCThIO OMPENENATh KPYT 3a7a4 B paMKax MOCTABJICHHOW II€NN
U BBIOMpATh ONTUMAJbHBIC CIIOCOOBI WX PCIICHHs, HWCXOAS W3

ILCIZCTBYIOHIHX IIPAaBOBBIX HOPM, HMCIOIIUXCS pECYPCOB U OFpaHI/I‘leHI/Iﬁ

B mpomecce ocBoeHusi 00pa3oBaTeIbHON MPOTPAMMBl JTAHHBIC KOMIICTCHIIMHA, B TOM
YHCIIe UX OTACIbHBIC KOMIIOHCHTHI, (DOPMHUPYIOTCS TIOTAITHO B XOJIe OCBOCHUS 00YYAFOIIIUMUCS
JUCIUIUIMH  (MOJTyJiel), TPAaKTHK B COOTBETCTBUU C YUYCOHBIM IJIAHOM M KaJICHIAPHBIM
rpadukom yueGHOrO mpoiecca.

KoHTpoJibHbIe BONPOCHI AJ15l IPOMEKYTOUYHOMH aTTecTAlUN

Crniucok BOMpOCOB K 3a4eTy MO AMCHUILINHE: «IHHOBAIlMM B METAJUTYPrHM».

1. CiocoObl psIMOT0O BOCCTAHOBJICHUS Kelle3a, XapaKTepUCTUKA MPOAYKIIUU U

CBIPbSL.

2. [IpousBoacTBO keie3a B MAaXTHBIX Nevyax (TexHosorus Midrex).

3. IIpou3BOJCTBO keje3a B EPUOANYECKH JEHCTBYIONMX PETOPTax (TEXHOIOTHUS

HYL/Energiron).

4. ITpon3BOJCTBO *keJe3a Ha ABMXKYIIEeHCsS KOJIOCHUKOBOM peleTke.

5. IIpou3BOACTBO *ele3a BO BpalllalolUXcsl TPyOUaThIX Nevax.

6. IIponsBoacTBo kene3a B peakropax kunsiero ciosd. Arperatsl FASTMET n

ITmk3.

7. XuMHKO-TepMHUecKuil criocod nmomydenus xenesa. [Iporece Consteel.

8. JIsyxkopmycHbie ieun. [llaxTHbIe a1eKTpocTaneruiaBuibHble edn. CIIMcoK BOIPOCOB
K 3a4eTy 1o gucuuinae: «MHHoBauuu B

METAJLITyprUH».

1. CrtocoObI MpsIMOTO BOCCTAHOBJICHUS JKeJe3a, XapaKTePUCTHKA MPOJYKIIUU U

CBIPBSL.

2. [IpousBoACTBO keje3a B MAXTHBIX Mevyax (TexHonorus Midrex).

3. [Ipou3BOACTBO *Kene3a B MIEPUOINIYECKH IEHCTBYIOIIUX PETOPTaX (TEXHOIOTHS

HYL/Energiron).

4. ITpon3BOACTBO KeJI€3a HA IBUKYILIECUCS KOJIOCHUKOBOW PEIIETKE.

5. IIpou3BOJCTBO keje3a BO BPAIIAIOIIUXCs TPYOUaThIX Mevax.

6. [Ipon3BoicTBO *kene3a B peakTopax kursimiero ciosi. Arperatel FASTMET u

ITmkS3.

7. XuMHuKO-TepMHUUECKUI crioco0 momydenus skenesa. [Iporecc Consteel.

8. JIByxkopmycHble neun. [1laxTHbIE 371€KTpOCTaNCIUIaBUIbHbIE MTEUH.
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9. OcobGeHHOCTH MPOIECCOB BHENIEUHOM 00paboTku cranu. [IpomyBka cramu
MHEPTHBIM Ta30M B KoBiIe. O0paboTka CHHTETUYECKUMU IIITaKaMH.

10. Arperat «1e4yb-KOBII».

11. O6paboTka cranu BakyyMoM. IMIyibCHO-TUHAMUYECKOE YCTPOMCTBO.
12. Meramtyprudeckoe mpearnpHusITHe Kak JHepreTuyeckas CUCTeMa.

13. [loTpebnenne sHEPTUU B CTPYKTYPE MPEITPUATHSI.

14. BropuuHble SJHEPreTUUECKUE PECYPChl UEPHON METAILTYPTUHU

15. TexHonoruu TepMoMexaHnueckoil 00padoTku cramu. OcoOeHHOCTH
TepMOMEXaHHuecKoit 00padoTku. BricokoTemmnepaTypHasi TepMOMeXaHNUecKast
obpaboTka. HuszkoTemmnepatypHas TepMoMexaHudeckas o0padoTka
(aycopmunr). [IpeaBapurtensHas TepMoMeXaHUUecKast 00padoTka.
BricokoTeMmieparypHas IOBEpXHOCTHAs TEpMOMEXaHUUecKas 00paboTKa.
16. IIpenmyiecTBa TUTEHHO-IPOKATHBIX arperatoB. COpTOBBIE JINTEUHO-
IIpOKaTHbIE arperaTsl. JIncToBele MUTEHHO-TIpOKaTHBIE arperatbl CSP.
JIucroBeie nuTeliHO-ipokaTHble arperatel ISP. Arperar BCT ¢ nenTounoi
MHJI3.

17. BankoBas pa3znuBka-nipokatka. Jluteitno-npokarusiii arperat CBP s
IIPOM3BOJICTBA OAJIOK.

18. TIpon3BOACTBO TOYHOIO MTPOKaTa. IKOHOMHUS SHEPro3aTpar MyTeM 3aMeHbI
XOJIOAHOKATaHOW JIMCTOBOM CTAJIM KAYE€CTBEHHOW IOpPSYEKATAHOM.

19. MHoropyubeBas npokaTka-pazaeneHue. OcoOOEHHOCTH UCIIOJIb30BAHUS
TEXHOJIOTUU OECKOHEYHOM MPOKATKH.

20. bumetannsl 1 ux Bubl. CrocoOBI MOTy4eHUsT OMMETAILIOB.

21. Ilopo1ikoBble MaTepHalbl U MCEBAOCILIABBIL.



