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AHHOTAIIUM JUCIHUIIVIMH 11O ITPOI'PAMME MAT'UCTPATYPBI

Koowi Obvem,
Hnoexc Haumenosanue oucyunaunvt (M00ys1), npaKmuku dopmupyemvix | akad. uac
KoMnemeHyutl (3.e.)

BJIOK 1. JUCUUILIMHBI (MOAYJIN)

O0s13aTeIbHAA YACTh

b51.0.01 MeTo10J10THsI ¥ METOIbI HAYYHOI0 HCCJIET0BAHHUS VK-1; VK-6 108(3)
Henu u 3axa4un U3ydeHUs TUCHUILTAHBI:
o0ydeHue MarucTpaHTOB METOJOJIOTMH M METOJaM
MOJXOMy K aHAJIM3y METAJUTyPrUYeCKHUX IMPOIECCOB U
WCIOJIB30BAaHUIO COOTBETCTBYIONIEH METOMIOJIOTUU ¢
MOJTyYESHUEM OPUTHHATLHON MH(POPMAIIHH.

OcHoOBHbBIE pa3aeabl JUCHUNIUHBI:
[ToHsiTHE O METOJOJIOTMY HAYYHBIX MCCIEIOBAHUI
U ee CYIIHOCTH. Buabl MeToa0I0run, HHCTpyMEHTapusl,
BapHaHTa 00pa0OTKH UCCIIEIOBATEIHCKUX JAHHBIX.
OOcyxeHue B peXUME auaiora npoOieM BbeIOOpa
METOJI0JIOTUH HAYYHBIX UCCIIEA0OBAHUM.

MeTomoIOTUsT TEOPETUIECKUX M IKCIEPUMEHTAIBHBIX
UCCIEI0BaHUM.

OCO6CHHOCTI/I MPUMCHCHUA CTATUCTUYCCKHUX METOOB.
Ilombop pannoHATHFHOW METOIOJOTHH HCCIEIOBAHUS
3aJ]aHHOTO  MPOW3BOJICTBEHHOIO  mpoiecca. Poinb
HHCTPYMCHTAJILHOT'O OCHalICHUA HAay4YHOI'O
uccienopanus. CyIIHOCTh MPE3CHTAIMU MPOOIEMHOTO
BOMpoca: OOCYKIEHHE ¥ BEIOOP BO3MOXKHOH TEMBI
Npe3eHTAalNH, MOCTPOCHUE iaHa, BU/J
METOJIOJIOTHYECKOr0  MOJAXO0Ja K  HCCJICIOBAHMIO
COOTBETCTBYIOIIEr0. [IpesncTaBieHne W OOCYKICHHUE
COJICPKAHUS TOATOTOBKH, CTPYKTYPBI M METOOJIOTHH
Hpe?,eHTaHPIﬁ B BUAC NTOCJICA0BATC/IIbHBIX MaTCpPpHUAJIOB O
IIPOMU3BOJCTBEHHBIX Ipoueccax. [loHdarne o meromax
HAYYHBIX UCCIICIOBAHUH.

OOcyxeHMe B pEeXUME Juaiora npoOieM BbIOOpa
METOJIOB HAay4HbIX HccieqoBanuil. (OCOOSHHOCTH
MPUMEHEHUS BEIOPAHHBIX METOJIOB.

51.0.02 HuHoBanMOHHOE MPEANPHHAMATETHCTBO VK-2; YK-3 108(3)
Lean u 3a1a4u n3y4eHusl TUCHMILINHBI:

- (¢opMupoBaHME Yy  CTYJICHTOB  CHCTEMHOIO
npeAcTaBieHus 00 MHHOBALUMSAX M WHHOBALMOHHOM
pa3BUTHH ousHeca, METOJax YIIPaBIICHUS
WCCIENOBAHUSAMH | pa3paboTKaMu, a Takke 00
OCHOBHBIX (opMax (QHUHAHCHPOBAHHSA W OCHOBHBIX
TUNAaxX (UHAHCOBBIX HHCTUTYTOB, OCYLIECTBIISIOLINX
BJIOKCHUS B PUCKOBBIC MHHOBAIUH,

- (opMupoBaHre KOMIETEHLMI B IUIAHUPOBAHHUS H
OpraHu3alMyi MHHOBALMOHHOH JeSITETbHOCTH.
OcHoBHbIE pa3aeabl TUCHUNIUHBI:

Ilpenmer w comepkanne HAyKH 00 WHHOBAITUSX.
Bo3HukHOBEHME M pa3BUTHE HAYKH OO0 MHHOBALMUSX.
OcHoBHBIE OmpeaeNieHusT U noHATud. [Ipeamer, nenu u
3aJa4u HNHHOBAIIMOHHOI'O MCHC/IXKMCHTA. I/IHHOBaHI/II/I
KaK TJIaBHBIN ¢akTop o0ecrieueHust
KOHKYPEHTHOCIOCOOHOCTH. KOHKYpeHTOCIOCOOHOCTD
KOMITaHWM B WHHOBAIIMOHHOW cpelie, Kiaccudukarms
WHHOBAITNH, 0COOCHHOCTH pBhIHKA WHHOBaIWi. OOrmiee
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npeAcraBieHde 00 — MHHOBAaMOHHOM  Mpolecce,
I'enepamust 1 oTOOp MHHOBAIIMOHHBIX HJEH, HAyYHO-
HCCIIEI0BATEITLCKIC paboTEHI. OnBITHO-
KOHCTPYKTOPCKHE  pa3pabOTKd,  MOATOTOBKA |
ONTUMH3ALUS MPOU3BOJCTBA, BHIBOJ HHHOBALMK Ha
PBIHOK W opraHu3amus norpebieHns. MIHHOBaIMOHHAS
cTparerust (QUPMBI Kak CyOBeKTa pBIHKA, THUIIOBEIE
WHHOBAIIMOHHBIE  CTPATETHH. OpranuzaioHHbIe
CTPYKTYPHI U X COOTBETCTBHE IIeNISIM HHHOBAIMOHHOTO
pa3BUTHS, OpraHU3aIOHHBIE ()OPMBI WHHOBAIIMOHHOM
JesITeIbHOCTH B KpYIMHOM Ou3Hece. VHHOBammMoHHAs
JesITeIbHOCTh B MalioM OM3Hece, TEeXHOIAPKOBbIE
CTPYKTYPBL. OUHAHCUPOBAHUE VHHOBallMOHHOU
ACATCIIBHOCTH, PUCK I/IHHOBEI].[HOHHOﬁ JACATCIIBHOCTU U
METOAbl  ero  cHmwkenus.  [IpaBoBas  3ammra
WHTEIUICKTYaIbHONH COOCTBEHHOCTH.

b1.0.03

OcHOBBI HAy4YHOIl KOMMYHHKALNH
Henu n 3axa4u U3y4eHUus JMCHUIIAHBI:
u3yyeHne O0COOEHHOCTEH OCHOBHBIX BHJIOB Hay4yHOU
KOMMYHUKAIlUH, HCIOIB3yEMBIX B  COBPEMEHHOM
o0rIecTBe IS MIPEJICTABICHUS HAYYHBIX PE3yJIbTaTOB U
aHaJIN3a Hay4YHBIX JOCTHUKEHUH.

OcHoBHBIE pa3/eJibl JMCHUILIHHBI:

Hay4ynas koMMyHUKanus: OCHOBHBIE NTOHATHUS, BUBI,
XapaKTePUCTUKH. OcobeHHOCTH COBpPEMEHHOM
MHQOPMAIIMOHHON CpeAbl Hay4YHOW KOMMYHHKAIWH.
Hayunsrii JOKJIa. MacrepcTBo TyOJIMYHOTO
BbICTyIUIeHUS. [luchMeHHass HayyHash KOMMYHHKAIIWA:
pereHsusi, OT3bIB, TE3UCHI, HayyHas craThs. CTpyKTypa
U CTWIMCTHYECKHX OCOOCHHOCTHM HAyYHOI'O TEKCTa.
OHNai-mpocTpaHCTBO ~ HAYYHBIX  KOMMYHHUKAIHI.
DIEeKTPOHHBIC OMOIMOTEUHBIC CHCTEMBI.
PedepaTuBHbIe Oa3bl JaHHBIX.

YK-4; YK-5

108(3)

b1.0.04

HNHocTpaHHBI 13bIK B IPOdecCuoHAIBLHOM
AesiTeILHOCTH
Lean u 3a1a4u n3y4eHusi TUCHMILINHBI:

MIOBBILLICHHUE HCXOJIHOTO YPOBHS BIIAJICHUS
HWHOCTPAHHBIM A3BIKOM, JOCTUTHYTOI'O Ha npem;mymefz'l
CTYTIEHH OO0pa3oBaHUS M Pa3BUTHE y OOYYarOIIHUXCS
CIOCOOHOCTH HCIIOJIb30BaTb MHOCTPAHHBIA SI3bIK B
npodeccuoHanbHoOU chepe.

OcHoBHbBIE pa3aeabl TUCHUNIUHBI:

Peueroii aTukeT nenoBoro obmeHus. CTUIHN IEI0BOTO
obmenus. CocraBieHue aproOuorpaduu. BusutHas
kaprouka. Jlnunas npeszeHranns. @opMbl OpraHu3aluu
JIEJIOBOM BCTpEUU:
-OpraHu3alysl BCTPEUH C IEIOBBIMHU NApTHEPAMU;
- TeJie)OHHBIE Pa3TOBOPHI;
-yCTpPOMCTBO Ha paboTy,
-[IOITOTOBKA JIOKYMEHTOB K MIPOXOXKACHUIO
cobece0BaHMs (3aII0JIHEHUE aHKETHI, PE3IOME).
CtpyKTypa U NIeATeILHOCTh KOMITAHUH (TIPEITPHUATH )
- BelylLle KOMIIaHUH OTPAaCIIU.

Benenue nenoBoil koppecnoHneHmu. CTpykTypa M

YK-4; YK-5

72(2)
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BUJIBI 1EI0BOTO nuchMa. CTPYKTypa W TUIIBI JIOKJIAJIOB,
ot4yeroB. [lepeBoj, aHHOTUPOBAHUE U peepUPOBAHUC
TEKCTOB MPOQECCHOHATEHOM HammpaBiIeHHOCTH. OCHOBEI
MepeBoia, aHHOTUPOBAHUS U pedepUPOBAHMS TEKCTOB
po(heCCHOHANTBHOMN HANIPABICHHOCTH.

b1.0.05

MoaenupoBaHue U ONITUMM3ALHSA

MeTANLIYPru4ecKuX Npoueccos

Heablo npenogaBaHust JUCHUIUIMHBL SBISETCS
¢dbopmupoBaHue OIIpeIeJIEHHOT O YPOBHS
0OIIEKYIBTYPHBIX M MPO(ECCHOHATIBHBIX KOMIIETCHIIUH
B cooTBeTcTBUU ¢ TpedoBanusimu PI'OC BO mo
HanpasyieHHio 22.04.02 «Metammyprus».

3apaun u3y4yeHWs OUCLUIUIMHBL OBJaJCHHE
HaBBIKAMHU Pa3pabOTKH CTaTHYECKUX M IWHAMUYECKHX
MojieJe TEeXHOJIOTHYECKHX IMPOILIECCOB IMPOU3BOJCTBA
YyryHa M CTajld, ONTUMM3ALUH 3TUX MPOLECCOB IS
MOBBIIICHHUS MPOU3BOAUTEIBHOCTH METAJUTyPIHYECKUX
arperatoB M TOBBIIIEHHUS KadecTBa IPOU3BOANMOM
MPOAYKLIHH.

OcHoBHbIE pa3e/bl JMCUMIIJIMHBI:

CrpykTypa mporecca wmojaenupoBanusa. CIlOXHBIC

CUCTEMBI u MOJIENH. MopnenupoBanue
METaJUTypTUYeCKUX IPOLECCOB C HCIIOJIb30BAHUEM
TEPMOIUHAMUYECKUX U KHHETHYECKHUX
3aKOHOMEPHOCTEM. OKCTepUMEHTAIBHO-
CTaTUCTUYECKHE MOJICNIN TEXHOJIOTUIECKUX IPOLIECCOB.
Hcnonb3oBanue  Mopened  ANsl  HCCIIEAOBaHMA,
YIPABJICHUS u oOyueHusl. OnTuMu3anus
MeTaJLTyprudecKuX MPOIIECCOB Ha OCHOBE
MareMatuyeckux — mogenei. Ilpumepbr  mopaeneit
METAJTypPrUYECKHX MPOIIECCOB.

OIIK-5

180(5)

b1.0.06

IIpuxnagHas TepMOAMHAMHUKA U KMHETHKA
MeTAJUIyPru4ecKUX MPoLeccoB
Henun n 3axa4u U3y4eHus JMCHUILIAHBI:
npuoOpeTeHne CTYACHTaMU 3HAHUW M KOMIETEHLUH B
o0jacT TEPMOJMHAMHUYECKOTO ¢  KHHETHYECKOTO
aHAJIN3a METAJUTYPTUYECKHX CUCTEM U IPOLIECCOB.

OcHoBHbBIE pa3ieJibl JMCHUIIUHBI:

Teopus  ropeHus  TOIUIMBA:  TEPMOAUHAMUKA,
MEXaHW3M M KHHETHKa pEaKIHs TOpEHUs Tra3o0B,
TEPMOJAMHAMHKA, MEXaHW3M M KHHETHKA peakuuil
TOpeHHs  C  ydacTHeM  TBEPIAOro  yriepoja.
TepmoauHaMuka BOCCTaHOBJICHUS OKCHJIOB:
TEPMOJMHAMHKA BOCCTAHOBJIEHHS OKCHJIOB, MEXaHH3M
U KUHETUKAa BOCCTAHOBJIEHUS OKCHJIOB Ta3ami,
BOCCTAHOBJICHHE OKCHUJOB B IIPUCYTCTBUHM TBEPAOIO
yraepoaa. TepMoamHamuKa THPOIECCOB C Y4acTUEM
pacIIaBoB: TEPMOAVMHAMUKA OKHCIIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUI B pacIuiaBax, OKUCICHHE
yriaepoaa mnpu  BelIaBke crand. OCHOBBI TEOPUU
(a30BBIX MpeBpaILeHUN: TEPMOINHAMUKA 00pa30BaHUs
HOBOH (ha3bl, POCT TPEXMEPHBIX 3aPOIbIIICH.

OIlK-1

108(3)

b1.0.07

anaB.ﬂeHne MPpOu3BOACTBOM ‘léprIX, INBETHbLIX
METAJJI0B U CIINIAaBOB

OIIK-3

144(4)
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Hean u 3a1a4u N3y4eHUus TUCUMILINHBI:
¢dbopmupoBaHue MPaKTUYECKUX HaBBIKOB o
0000IIEHNI0 W OIIEHKE PEe3yNbTAaTOB YIIPABICHUECKOM
JESITeIbHOCTH M OpTraHU3alMd IMPOU3BOJACTBOM B
CUCTeME MEHE[PKMEHTa KauecTBa  MPEONpHUSTHS,
IPOBEPKU U 0(POPMIICHHIO PE3YJIbTATOB.

OcHoBHbIE pa3e/bl JMCUMIIIUHbI:
[Mpeanpusitue kak cucrema ympasieHus. Cucrema
MeHemkMeHTa kadectBa (CMK) mpoMbIImieHHOTO
npeanpuatusg. OCHOBBI OEpeKITMBOTO IPOM3BOICTBA.
[Tpou3BoAcTBEHHAas MporpaMma M TMPOWU3BOJICTBEHHAS
MOIITHOCTb MPEANPHUATHSL. VYnpasneHue
MPOU3BOACTBEHHBIMU dbongamu TPEANPUSTHUSI.
VYnopasnenue 3atpatamu. OIEeHKa 3KOHOMHYECKON
3G(PEKTUBHOCTH  NPUHUMAEMBIX  OPraHU3alUOHHO-
TEXHUYECKUX PEIICHUM.

b1.0.08

HcciienoBanne npoueccoB Nponu3BoACTBAa YyryHa B
JAOMEHHBIX Ievyax
Lean u 3a1a4u n3y4eHusl TUCUMILINHBI:
npuoOpeTeHne O0yJaromMMHUCS 3HAHWN, YMEHHUA W
BHaI[CHI/Iﬁ B COOTBETCTBUU C BUIOM
po(h)eCCUOHANBHON JESTEILHOCTH: CIIOCOOCH pelaTh
MPOW3BOACTBEHHBIE W  (WJIM) HCCIIEAOBaTEIbCKHE
3aJaud  Ha OCHOBe (YHIAMCHTAIbHBIX 3HAHHUA B
o0yacTu MeTaJTypruu.

OcHoBHBIE pa3/ie/ibl JHCHHILTHHBI:
HccnenmoBanne  MpOIECCOB  3arpy3KH  IIMXTOBBIX
MaTCepuajioB U CKHUI'aHHA TOIUIMBA B JOMCHHBIX II€4aX
(uccnenoBaHMe  KadyecTBAa  CHIPHEBBIX  MAaTEpUANIOB
(armomepar,  okaThimk,  J100aBKM) M KOKCa,
HCIIOJIb3YEMBIX JJId MMPOMU3BOJCTBA UyI'YHA B JOMCHHbLIX
neyax); MccienoBanue Teruionepenaud, JBHKCHUS
MaTepuaioB M  ra3oB B JOMEHHBIX  IeYax
(uccenoBaHle MPOIECCOB MPOW3BOJICTBA UYyryHa Ha
OCHOBE 3aKOHOMEPHOCTEH MPOIIECCOB TEILTONEpeayH B
JIOMEHHOM Te4yd, B TOM YHCJIE€ COOTHOIICHHUS
TEMIOEMKOCTEH TIOTOKOB INMXThI M Tra3a, OOMUX U
30HAJBHBIX TEIUIOBBIX OamancoB); MccrienoBanue
IIPOUECCOB BOCCTAHOBJICHHUA U IUIABJICHUA B JOMCHHBIX
neyax (uccnenoBanue TEPMOINHAMUYECKUMH
pacuéramu npeaeIbHO BBICOKOH CTEIICHN
UCIIOJIb30BaHMs MOHO-OKCHJA YIJIepojia M BOJOpOJA
Ipyd BOCCTAaHOBJIGHMM JKeJe3a M3 OKCHJIOB, CTEICHH
OpSMOTO0 M KOCBEHHOTO BOCCTAaHOBJICHHUS SJIEMEHTOB
4yyryHa); McciienoBaHne TEXHOJIOTHYECKOro peXnma
JIOMEHHOH TIIaBKH (M3y4E€HHE OCHOBHBIX HAIPAaBIECHUI
pasBUTHS ~ TNPOM3BOJICTBA  4yryHa.  Pa3paboTka
Hpe}IHO)KeHI/Iﬁ 10 COBEPIICHCTBOBAHUIO ITPOMU3BOACTBA
YyTyHa B YCIOBHSX 33JaHHOTO MPEANPHUSITHS).

OIIK-1; OIIK-5

252(7)

b1.0.09

HccnenoBanus mpoueccoB MPOU3BOICTBA
arjiomepara
Lean u 3a1a4u M3y4eHust TUCHMILINHDI:

SBIISICTCSI TIPUOOpETeHHE OOYJaIONTUMUCS 3HAHHM,
YMCHHMIA W BIIQJICHUA B COOTBETCTBHH C BHJIOM

OIIK-1; OIIK-5

288(8)
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npoQecCHOHAILHON JESITENBHOCTH: CHOCOOCH pelaTh
MPOM3BOJICTBCHHBIC W  (WIHM)  HCCIEIOBATEILCKHC
3ama4yil Ha OCHOBe (yHIaMEHTANbHBIX 3HAaHUM B
obnactu meramurypruu (OIIK-1), cnocoOeH oleHUBaThH
pe3yIbTaThI HAYYHO-TEXHUUECKUX pa3paboToK,
HAy4IHBIX WCCIIeTOBAaHUN " 000CHOBBIBATh
CcOOCTBEHHBI BBIOOP, CHCTEMAaTH3Upys H 0000IIas
JIOCTHXKCHHUST B OTPACAM METAUTyPIrUM H CMEXHBIX
obmactax (OIIK-5).
OcHoBHbBIE pa3/ieJibl JUCHUITUHBI:

HccnenoBanue TpeOOBaHMIA K ITUXTOBBIM
MaTepuajaM: KOHLEHTpary, arjiopyne, TBEPIOMY
TOINUBY (KOKCHKY), (urocy, pgoOaBkamM. AHaIH3
paboTOCIIOCOOHOCTH arJIOMEPAIMOHHOTO POU3BOICTBA
B Ppa3IMYHBIX YCIOBHSAX. M3yueHuwe oQurocoBaHus,
pa3sMOpaXWBaHUS, CYIIKH ¥ YBIQ)KHEHNS KOMIIOHEHTOB
muxTh. VccnemoBaHne BapHaHTOB OPraHU3AIMHN X012
NpPOIIECCOB  MPOM3BOJCTBA arjiomepara. l3ydeHue
ONTHMATBHOTO peXHMa YCpPEeIHEHHS MaTepHuajoB
TPaIWIIMOHHBIM pa3MeEIIeHneM Ha PYIOHOM IBOpE U
COBPCMCHHBIM IHTa6CJ'II/IpOBaHI/ICM C TMPUMCHCHUEM
YCPECAHUTCIIbHBIX KOMIIJICKCOB. I/I3y‘-I€HI/IC 3HAYHUMBIX
HAyYHO-TEXHUYECKHX  pa3paboOTOK HW  HAYYHBIX
WCCIIEIOBAaHUH TI0 YCPEeTHEHUIO MaTepuanoB. M3yuenue
COBPEMECHHBIX I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTHI JJIsL
COBEPIIICHCTBOBAHUS MIPOIIECCOB MTPOM3BOICTBA
arioMepaTa ONTUMAIBHBIM JO3MPOBAHUEM IITUXTOBBIX
MaTepuaigoB. AHalM3 OCHOBHBIX JOCTHXXCHHH B
obmacT  METAUTyprHMd H  CMEXHBIX  00JIacTsX.
HccnenoBanne ¢ mpuMeHEeHHEM METOIO0B (DU3HUYECKOTO
W YHCICHHOTO MOJEIHPOBAHMS TPOIECCOB  JUIA
BBISIBJIEHUS  ONTUMAJIbHOM  KPYNHOCTH  TBEPAOTO
TorMBa  (KOKCHKAa) W BIQXKHOCTH  IIHAXTEHL
Uccnenosanne HEPaBHOBECHBIX COCTOSIHHI
KOMIIOHEHTOB aFHOMepaHI/IOHHOﬁ MUXTbBI IIPpU HX
CMENIMBAaHWUM W  OKOMKOBAaHHHM B  YCIIOBHUSX
HENPEPHIBHOTO JBW)KEHUS MATEPHAJIOB B CMECUTENE U
okoMKoBarene. MccienoBanve co3iaHeM U aHAIN30M
MaTeMaTHYeCKHX MOJIeNiell TIpolecca OKOMKOBaHHSI
IIMXTBl Ha OCHOBE 3aKOHOMEpPHOCTEH JeWCTBUS
MOJICKYJIAPHBIX W KallWJIJIAPHBIX CHUJI B yBHa)KHéHHOM
Marcpualic. AHanu3 ¥ CHHTE3 3HAYNMBIX Hay4YHO-
TEXHUUYECKUX Pa3pabOTOK M HAyYHBIX UCCIEAOBAHUI 110
OKOMKOBAHHIO. [locranoBka u pelieHue
MHOTOKPpUTCPUAIBHBIX 3aJdad ONTUMHU3AIUN PEeXKUMa
BO3BpaTa M MocTenu Aisi oOecriedeHus: 3GGEeKTUBHOTO
X0Jla CHEKaHWS C JIOCTHXKCHHEM MaKCHMalbHOU
ITPOU3BOJUTCIIBHOCTHU u BBICOKOT'O KayecTBa
arnomMepara. lccienoBaHue ONTHMH3AINU Ipoliecca
3aKWTaHWS TBEPAOTO TOIUIMBA JJs  oOecreueHus
3¢ pexTHBHOTO X0/a CIIEKaHWS C JIOCTKCHHUEM
MaKCHMalbHON TIPOU3BOAUTENBHOCTH W  BBICOKOTO
KauyecTBa arjioMepara.

b51.0.B.01.01

HUccaenoBanus MPOo1eCCOB MPOU3BOJACTBA CTAJIH

OIIK-1; OIIK-5

288(8)
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Henu u 3axa4un U3y4eHUs TUCIHUILTAHBI:

SBIISIETCS TPUOOpEeTeHHe OO0YyJaroIUMUCSA 3HAHUM,
YMEHUH M BIAJACHUA B COOTBETCTBUH C BHIOM
po(heCCUOHANBHON JESTELHOCTU: CIIOCOOCH pelarh
MPOU3BOACTBCHHbIE U (WJIM)  HCCIICJOBATEIBCKHUEC
3aa4yl Ha OCHOBe (yHIaMEHTAIbHBIX 3HAaHUN B

obmacTh  METAJUTypruu,  CIIOCOOEH  OIEHUBATh
pe3yabTaThl HAYYHO-TEXHUUECKUX pa3paboToK,
HayYHBIX HCCIIEeI0OBaHUH " 00OCHOBBIBATH

cOOCTBEHHBI BBIOOP, CHCTEMAaTH3Upys H 0000IIas
JIOCTHXKCHHUST B OTPACAd METAUIyPrUHM M CMEXKHBIX
o0nacTsx.
OcHOBHbBIE pa3Iebl JUCIUIJIUHBI:

I/ICCHCI[OBaHI/IC OIITHUMU3aAITUH cocTaBa HINXTHI
CTaJeTIaBHIILHBIX MPOIIECCOB (uccnenoBanue
TpeOOBaHUI K IIMXTOBBIM MaTepualiam: 4YyTryHY
JKUJIKOMY YYIIKOBOMY, JIOMY, TBEPAOMY OKHCIHTEIIO,
¢nrocy, nmoOaBkaM. AHaIM3 TOATOTOBKH  IIUXTHL
Wzyuenne  mporecca  Jmecynbdyparuu  YyryHa,
COPTHPOBKH JIOMa, YCJOBUM TPaHCIOPTHPOBKH U
XpaHeHus:  (UIFOCOB;  WCCIIEIOBaHWE  BapUaHTOB
IIMXTOBKU KOHBEPTEPHOH U AJICKTPOIUIABKU. BEICHHUEC
NPOIIECCOB € Pas3iW4YHBIMM  BHJAMH MAaTEPUANIOB
(oxucnureneit, HayriaepoxuBateneil). HMccnegoBanue
IMPOTEKaHNsd OCHOBHBIX peaKHI/Iﬁ CTaJICIIJIaBUIJIbHBIX
MPOIIECCOB B JIAOOPATOPHBIX YCIOBUSX (HCCIIETOBAHUE
MPOIIECCOB OKUCIICHUS JKele3a, yriiepoja, MapraHia u
KPEMHHS B JIaOOPATOPHBIX YCJIOBUSAX; HCCIICIOBAHHMS
nporieccoB Jedochopanui MeTamia B 1a00paToOpHBIX
YCIIOBUSAX; HCCIIEMOBAHUE IMPOIECCOB Jecylbhypainu
MeTaJula B JIa0OpaTOPHBIX YCIOBHSX). MccnemoBaHue
ImpouecccoB BBIIIJIABKH cTajian B QJICKTpoIneUax
(uccrenoBaHle TPOLIECCOB BBIMUIABKU CTAld B TCUH
TamMaHa; HCClIeIOBAaHHE TPOLIECCOB BBIIAKH CTAIH B
neun lIteiin6epra-I'pamosnHa).

b1.0./1B.01.02

HHHoBaMOHHBIE METOIbI PelIeHUsS] HHKEHEPHBIX
3a1a4
Henaun v 3ana4m U3yYeHUsT TUCIHILTHHBI:
M3yYeHUE CTYIEHTaMH OCHOBHBIX MPHEMOB 00pabOTKH
U TIPEICTABICHHS OKCIICPUMEHTAIbHBIX  JIAHHBIX,
TEOPETHYECKUX W METOIOJIOTHYECKUX  OCHOB
OpraHM3allid W TMPOBEICHUS SKCIICPUMEHTa, METO0B
00paboTKn 9KCIIEPUMEHTAIILHON HHPOPMAIIH,
CO3JIaHUsI MoJieNieli OOBEKTOB, a TaKKe BBIOJIHEHHUS
0030pa  Hay4YHO-TEXHHYECKOW  uH(popmaiuu  Juist
pEIICHUS] MCCIIENOBATENbCKUX 33had B 00JacTu
METAJUIypTUd U TPOLECCOB  METaIo00padoTKH.

Wzyuarores 0COOEHHOCTH MPOBEICHUS
BBIYUCINTCIIbHBIX SKCIICPUMCEHTOB )51 YU CJICHHO-
AHATUTHYECKUX pacueToB st peleHus

OIITUMU3AIIMOHHBIX 3aJa4.
OcHOBHBIE pasaejabl AMCHUIIVIMHDBI:
Bzaumocss3un MCKOY HN3BCCTHBIMU 3aJadyaMu
OKCIICPUMCHTAJIbHBIX HCCICAOBAHUN U METOJAMH HX

OIIK-1; OIIK-5
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pellIeHns] Ha OCHOBE aHalu3a JaHHBIX. THIbl Mozaenel
MPOIECCOB M OOBEKTOB B OOJIACTH METAJUTYpPrHUH U
MIPOIIECCOB METAIOO0PAOOTKH W OCOOEHHOCTH UX
BBIOOpA. Enunas  cucremMa — TEXHOIOTHYECKOU
JOKyMeHTaluu. TexHomornueckue JOKyMEHTHI 001Iero
HazHayeHnsa. CucrteMbl cOopa MaHHBIX Ha OCHOBE
OTKpBITBIX ~ WHTep(heHcoB [ocTyma K CpeacTBam
JHUCTIETYEPCKOTO YIPABICHUS U MUKPONPOLIECCOPHOM.
XapakTepucTUKH CILyYailHbIX BEJIMYMH.
MopenupoBanre  OJHOMEPHBIX W MHOTOMEPHBIX
ciydaitHbix BenuunH. Knaccuukanys BUAOB MOEIH 1
0COOEHHOCTH BBIOOpA CTPYKTYphl MOZETH C y4YETOM
COBPEMEHHBIX JIOCTIDKEHHH B OONACTH YIpPaBICHUS
BBIOpaHHBIM OOBEKTOM B OOJIACTH METAJUTyprHu |
nporeccoB MetamiooOpaboTku. [Ipobiembl BBIOOpPKH
JMAHHBIX TACCHBHOTO O3KCIIEPUMEHTa M CIOCOOBI WX
pemienus. Coznanue mozeneid. OLieHKa aJeKBATHOCTH
MaTEeMaTHYECKUX MOJICNCH 10 OIIMOKaM OOyYeHUsS |
00001IeHNsI, a TaKKe I0 PETPEeCCHOHHBIM OCTaTKaM.
Apnanranus MaTeMaTH4ecKuX —Mogneneil.  Bompockl
TOYHOCTH, JTOCTOBEPHOCTH M aJE€KBATHOCTH MOJCIIEH.
[MocTanoBka W kinaccuUKaMsa 3a1a4 ONTHMH3AIMH.
3agaun  cTatuueckod — ontuMuzanud.  OCHOBHBIE
NOHATHA U onpeaeneHus. CnocoObl 3aaHusl LENEBbIX
¢ynkuuiti.  OgHOMEpHBIE  3ajjauyd  ONTHUMH3ALUH.
MHoromMepHbIe 33/1a4l ONITHMHU3AINH.

Yactp, popMupyeMasi Y4ACTHUKAMHU 00Pa30BaTeIbHbIX OTHOLICHHIA

b1.B.01

Teopus npoueccoB NPOU3BOACTBA arjioMepara
Lean u 3a1a4u N3ydeHusl TUCHMILINHBI:
npuobpeTeHre OO0yJYarOIUMKCSA 3HAHWA, YMEHUH |
BJIaJICHUH B COOTBETCTBUM C BUJIOM MPO(ECCHOHATHHOM
JEeSITeIBbHOCTU:  CIOCOOCH — OLIEHWBATH  PE3YJIBTAThI
HAYYHO-TEXHUUECKUX pa3paboToK, HAYYHBIX
UCCIIEIOBAaHUN M 00OCHOBBIBATH COOCTBEHHBIN BHIOOD,
CUCTEMAaTH3UPysl U 0000Ias JOCTIKEHHS B 00JacTu
METAJIYPTUU M CMEXKHBIX 00JIACTSX.

OcHOBHbBIE pa3aebl JUCHUIJIUHBI:

TpebGoBaHNA K IUXTOBBIM MaTepraiaM: KOHIIEHTPATy,
arjopyne, TBEPAOMY TOILIMBY (KOKCHKY), (Quitocy,
Jno0aBKaM. IIporuos pabotocrnocoOHOCTH
arJIoMepaliOHHOTO  MPOM3BOJCTBA B Pa3lIMYHBIX
ycnoBusix. Pa3MopaknBaHue, Cylnika W YBIa)KHEHHE
KOMIIOHEHTOB INHUXTHL. Pemenue OIITUMU3AITUOHHBIX
3aj1a4 Py OpraHU3aIMK X0/ IPOIECCOB MPOU3BOJICTBA
armomepata. ONTUMaTbHBIA — PEXUM  yCpEIHEHUS
MaTepuajioB TPaAUIIMOHHBIM PasMECIICHUEM HAa PYJIHOM
JBOPE M  COBPEMEHHBIM  IITA0CIMPOBAaHHEM  C

IIPUMEHEHUEM YCPEIHUTEIBHBIX KOMILIIEKCOB.
CoBpeMeHHbIE WH(QOPMAIMOHHBIC TEXHOJOTHU  JIJIsI
COBEPILECHCTBOBAHHUS IIPOLIECCOB IIPOU3BOJACTBA

arjioMepaTa ONTUMAIBHBIM JO3MPOBAHUEM ITUXTOBBIX
MarepuanioB. OCHOBHBIC JIOCTIDKCHHS B  00JacTH
METAJIypTUd M CMEXHBIX oOnacTsax. IlpuMeHeHue
METOJIOB (DM3MYECKOTO M YHCICHHOTO MOJICIUPOBAHUS

TIK-1; TTK-2

180(5)




Hnoexc

Haumenosanue oucyunaunvt (M00YyJs1), NpaKmuKku

Gopmupyembvix
KOoMnemeHyul

Koowi

Obvem,
axao. yac

(3.e.)

MPOIIECCOB C PACCMOTPEHHEM ONTHMATIBHON KPYITHOCTH
TBEPAOTO TOMIHMBA (KOKCHKA) M BIAXKHOCTH INHXTHI.
HepaBHoBecHbIC COCTOSIHUS KOMITOHCHTOB
arJiOMEpPAIOHHON IIMXThI MPU HMX CMEIIMBAHUH |
OKOMKOBAHHB YCJOBUAX HENPEPHIBHOTO JBUIKCHUS
MaTepuagoB B cMecuTese U okomkoBatese. Co3manue u
aHaJ M3 ~ MaTeMaTHYeCKUX  MOJENed  mpoiiecca
OKOMKOBAHHSI IIMUXThI HAa OCHOBE 3aKOHOMEPHOCTEH
JCUCTBUS MOJICKY/SIPHBIX ¥ KaMWUIAPHBIX CHJI B
YBIOKHEHHOM  Marepuaie. MHOTOKpUTEpUATbHbIC
3aJa4i ONTHMHM3AIIUHN PEKUMa BO3BpaTa U MOCTENH IS
obOecrieueHuss 3(G(EKTUBHOTO XOJa CIHCKaHHS C
JOCTHKEHHEM MAaKCHMAIIbHOM MPOU3BOIUTEILHOCTUH H
BBICOKOT'O KadecTBa ariioMepra. J[BHKeHHE Ta30B H
Teryionepeaya B TEOPHM MPOLECCOB TMPOU3BOACTBA
arjomepara.

b1.B.02

CKBO3HbIEe MeTANIyprudeckue TeXHOJI0r Ml
Henu n 3axa4u U3y4eHUus JMCHUIIAHBI:
npruoOpeTeHne 00yJatoIIMMHUCS 3HAHUH TeOPeTUIeCKUX
OCHOB M NPUHLUMIIOB  MPAKTUYECKOW  peanu3aluu
COBPEMEHHBIX CIIOCOOOB TMPOM3BOJCTBA YEPHBIX U
IBETHBIX METAVIOB, a TaKXXe€ pPa3BUTHE Yy CTYJCHTOB
JIMYHOCTHBIX Ka4yecTB u (dhopmupoBaHue
npo¢eCCHOHAIBHBIX KOMIIETCHIIMH B COOTBETCTBHHU C
TpeOOBaHUSIMHU CTaHjaapra o HaIpaBJICHUIO
noarotoBku 22.04.02 Metanyprusi.

OcHoBHbIE pa3e/bl JMCUMIIIUHBI:

IlpumeHeHue xene3a M €ro cCIulaBoB. Pa3purue
METaJUIyprU4eCKO NMPOMBINUIEHHOCTH. Posb MeTamios
B COBPEMEHHOM MPOMBIIIJICHHOM MPOHU3BOJCTBE.
ColpbeBble  MaTepuajibl JIOMEHHOM TIJIaBKM H X

IMOJATOTOBKA. Koucrpykmmst JIOMEHHOU ey,
JloMEeHHBIHM IpouEeCC. OO0mune OCHOBBI
CTaJICTUIaBHIILHOTO  TIpoW3BojcTBa.  KoHBepTepHOEe
MIPOU3BOJICTBO CTaJIHN. Brimnaska cTanu B

anexTpriyeckux nedyax. KosmeBas obpalorka cramu.
PaznuBka cranm. Metamtypruss Menu, HUKENS U
ATIOMUHHSL.

[IK-1
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b1.B.03

Teopusi npoueccoB BHINJIABKHU CTATH
Henn n 3axa4u U3y4eHus JMCHUILIAHBI:

nojyueHue oOyyaromuMucs 3HaHUA B 00NacTH
BBITNIABKM W KOBIIEBOM OOpabOTKM CTalu, a TaKxKe
pa3BUTHE Yy CTYAEHTOB JIMYHOCTHBIX KauecTB U
¢dbopmupoBaHHe O0ILEKYIbTYPHON u
mpodecCHOHaTBFHON KOMIIETEHITNH B COOTBETCTBHUHU C
TpeboBanmsimu ~ @I'OC  BO mo  HampaBiIeHHIO
noarotoBku 22.04.02 Metamtyprusi.

OcHoBHBIE pa3/eJibl JMCHUILIAHBI:

CoBpeMEHHOE COCTOSIHME TEOPHH H  TMPAKTUKU
MIPOM3BO/ICTBA CTaJIN. Teopus MIPOLIECCOB
OKHUCIIUTENBHOTO paduHUpOBaHUS MeTaJa.
AbsporuipoMHaMUKa B BaHHAaX CTaJelJIaBUJIbHBIX
arperatoB. /[yTheBOM, NUIAKOBBINA M TEIJIOBOM PEKUMBI
BBIIJIABKYM CTAJIM B KOHBEPTEpax C BEpXHEH MNopayel

[K-2
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IyThsi. OCOOEHHOCTH BBITUIABKU CTAJH B KOHBEPTEpax C
KOMOMHHPOBAaHHOW momadel IyTba. Teopus w
MpaKkTHKa  BHIIUNIABKH  CTalld B COBPEMEHHBIX
ANEKTPUYECKUX IYroBbIX Neuyax. OU3HKO-XUMUYECKHe
U TEIUIOBBIC TMPOLECCHl MNpH 00paboTKe MeTaynia
HEUTpaJIbHBIMU Ta3aMu. TepMOJMHAMHMKA M KHHETHUKA
00paboTKu MeTayuia BakyyMoM. DU3NKO-XUMHYECKUE 1
TEIIOBBIE MPOLECCH MTPU 00pabOTKe MeTaia IIIaKoM
¥ [UIaKOOOPa3yIoMMMHI cMecsMH. Teopusi o0paboTKu
MeTaia Pa3IMIHBIMA MOPOIIKOOOPa3HBIMHU
MaTepHuaJaMu Teopus 00paboTku MeTaja
pPasIMYHBIMA ~ TIOPOIIKOOOpa3HBIMH  MaTepHalaMH.
Oco0eHHOCTH KOBIIEBOHW 00pabOTKH JKHAIKOTO YYTYHA.

b1.B.04

Teopus npoueccoB KOBLUIEBOH 00padoTKHU cTAIHN
Henu n 3axa4u U3y4eHus JMCHUIIAHBI:
moydeHrue OOydJalomuMHUCs 3HAaHWUA B 00IIAcTH
BHITNIABKH W KOBIIEBOH OOpa0OTKHA CTalld, a TaKxKe
pa3BUTHE Yy CTYJIEHTOB JIMYHOCTHBIX KauyecTB U
(dhopMupoBaHue OOIIEKYIbTYPHOMH u
npo(hecCHOHANPHON KOMMETEHIIMH B COOTBETCTBHH C
tpeboBanmsivu  ®I'OC  BO mo  HampaBieHHIO
noaroroBku 22.04.02 Metamryprusi.

OcHoBHbIE pa3Je/bl JMCUMIIJIUHBI
CoBpeMEHHOE COCTOSIHUE TEOPHUM U  HPAKTHKH
MIPOM3BO/ICTBA CTaJIH. Teopus MIPOIIECCOB
OKHCIIUTEIBHOTO paduHUpOBaHUS MeTajuia.
AbdporypoHaMUKa B BaHHAX CTaJIECTJIaBHIIbHBIX
arperatoB. JlyTbe€BOM, NUIAKOBBIA U TEIUIOBOM PEXKUMBI
BBITJIABKM CTaJld B KOHBEpPTEpax C BEpXHEW mopaueit
nyThsi. OcOOEHHOCTH BBHIIIJIABKH CTalld B KOHBEPTEPax €
KOMOWHHPOBaHHOH Mmoj1aueit 1y Ths. Teopus 1 IpaKkTHKa
BBITNIABKM CTAQIM B COBPEMEHHBIX JIIEKTPHUECKUX
OYTOBBIX Tedax. DU3UKO-XUMHUYECKHE M TEIUIOBBIE
nporeccsl Ipu 00paboTke MeTaia HEeHTpabHBIMH
razamu. TepMoauHamMKMKa W KHHETHKAa 00OpabOTKM
MeTajia BakyyMoM. PU3NKO-XHUMHUYECKUE U TEIUIOBbIE
nporeccsl mpu  00paboTke MeTaula [UIAKOM |
[IAKOOOpa3yrommMe  cMecsiMu.  Teopus 00paboTKu
MeTaiia Pa3IMYHBIMA MTOPOIIKOOOPa3HBIMHU
MmarepuaigamMu. OcoOEHHOCTH KOBILEBOW 0OPabOTKH
JKUAKOTO UyT'yHa.

[1K-2
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b1.B.05

IIpousBoacTBo Kokca
Lean u 3a1a4u n3y4eHust UCHMILINHBI:
¢dopmupoBaHre y  OOYYalOLIMXCS  MOHATUIHOTO
ammapara O CBOWCTBaX KOKca HW  Iporeccax,
MMPOUCXOAAIINX TIpU €ro IOJIY4YCHUH, a TaKxXKe O
arperatax, HCHOJb3YEMbIX [UII KOKCOBaHUS M HX
KOHCTPYKTHBHBIX OCOOCHHOCTSIX.

OcHoBHbBIE pa3aeabl TUCHUNIUHBI:

Kokc - mpumeHenne W TpeOOBaHUS K KadecTBY.
OCHOBHBIE TIPEJCTABICHUS O MPOLECCe KOKCOBAHMS.
Cnekanne © KokcooOpaszoBanume. KokcoBanume B
NPOMBIIUICHHBIX Tevax. Kiaccudukamus KOKCOBBIX
neueil. KoHCTpyKunm KOKCcoBBIX OaTapeii ¢ KaMepHBIMH

[K-1
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neyamMd  (OTEYECTBEHHBIE  KOKCOBBIE  OaTapem).
TemmoTexHuka  KOKCOBBIX TeYeH. ITpununsl
OTOIUICHHUSI KOKCOBBIX Tieuei. ['a3pl, mpuMeHseMble IS
OTOIUICHUSI KOKCOBBIX TIeUeH.

b1.B.06

Teopust pa3sjMBKH U KPUCTAITA3ANNH CTATH
Iean 1 3a1a4u U3y4eHUsl AUCUMILVINHBI:
pa3paboTKa M  OCYLIECTBICHHE TEXHOJIOTHYECKUX
MPOIIECCOB TMOJNYYCHUS U OOpaOdOTKM METAIOB M
CIUIAaBOB, a TaKKe W3IENNH M3 HHUX; pa3padoTka
MEPONPHTHUIL [0 YIIPABICHUIO KAYECTBOM IIPOLYKLINH.
OcHoBHBIE pa3/ieJibl JMCHUIIAHBI:
CoBpeMeHHass Teopus  KpUCTAUIM3AIMM  CTaJH.
Teopus HenpepbIBHOU pa3inuBKU cTajiu. COBpEMEHHBIE
JIUTEHHO-TIPOKATHBIE KOMILIIEKCBI. KauectBo
npom3BoAMMON  mpoaykimu.  OOopyaoBaHue IS
HEIPEPBIBHOMN Pa3IUBKU CTaJH. TexHomnorus
HENPEPHIBHOM PA3IUBKHU CTAJIH.

TIK-1; TTK-2
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b1.B.07

JKoJIorHYecKHre mMpodJeMbl B MeTANIYPruu
Henu n 3axa4u U3y4eHUus JMCHUIIAHBI:
- (hopMHpOBaHKE IKOJIOTO-XO3THCTBEHHOTO MBIIUICHHUS;
- TONyYeHHE HeoO0XOAUMOro o0beMa 3HaHWUH 10
Hay4YHBIM OCHOBaM palMoHaIbHOTO
MIPUPOJIOTIONH30BAHNS; IO TPHHIUIIAM OpraHU3aluu
MIPUPOIOOXPAaHHON JIeSTeIbHOCTH Ha
METAJUTyPTUYEeCKUX TMPEANPUATHIX; 10 (pu3ndecKkum,
XUMHNYECCKUM u (I)I/I?,I/IKO-XI/IMI/I‘-IGCKI/IM OCHOBaM
MPOIECCOB  OYHMCTKH Ta30B H BOABI, a TaKxke
PEKYyJIbTUBaAlN HapyImICHHBIX 3€MCIJIb, 110
KOHCTPYKTHBHBIM OCO6GHHOCT$IM arrapaToB u
YCTaHOBOK JIJISl OYMICTKH T'a30B U BOJIBI.

OcHOBHBIE pa3/ieibl JUCHUAITHHBI:
Ponp oxpaHbl OKpyXaromed cpeiapl B KHU3HHU
COBPEMEHHOTO oOriecTna. l'ocynapctBenHoe
pEeTyIMpOBaHWE MPHUPOJONIOIB30BaHUS W OXPaHbI
OKpYyKaromel cpeapl. 3arpsS3HEHHE OKPYKAIOIIeH
CpeablL MCTAJUTYPru4eCKUMHU MpeaANpUATHAMU.
WmxeHepHBIE METOIBI 3aIIUTH OKPYKAKOIIEH CPEbl OT
TEXHOTEHBIX BO3/I€CTBUI METAJUTypPTrHYECKOT 0
IIPOU3BOJICTBA. [IpeynaBnuBanue Ha
METAITyprUYeCKUX 3aBOJAX. XHUMHUYECKas OYHCTKA
ra3oB OT ra3oo0pasHbIXx coeauHeHuid. OuHcTka
CTOYHBIX BOJ u ITPOMBITIJICHHBIX C6pOCOB
METAILTYypPrUYecKuX mpeanpustuii. O4ncTka ra3oB MpH
NIPOM3BOACTBE  arjoMepatra M B JOMEHHOM
MIPOU3BOJICTBE. MasooTxo/iHble 51
pecypcocOeperaroiye TEXHOJOTHMH B METAJUTYPIHH.
Onpenenenue Kod(puIreHTa SKOJIOTHYECKOU
OIACHOCTH METaJIITypru4ecKuX MPEPUATHH.
Onpenenenrne MUPHHBI CAHWUTAPHO-3aIIUTHON 30HBI
MPOMBIIUIEHHOTO  TPEANpUATHS € BPEIHBIMHU
BBIOpOCAaMHU.

YK-1
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b1.B./1B.01.01

Teopus npoueccoB NPOU3BOACTBA YYI'YHA
Iean 1 3a5a4u U3y4eHUsl AUCUMILINHBI:
npuoOpeTeHne 00y4aroIMMHCS 3HAHUH, YMEHUH W

IK-1; ITK-2
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BJIaJICHUH B COOTBETCTBUH C BHIOM NPO(hecCHOHATHHOMI
JESITEIbHOCTH: ¢dbopmupoBaHue TOTOBHOCTH
UCIIOJIb30BaTh (PyHIaMEHTaJIbHBIE OOIIEHHKEHEPHbIE
3HaHUS B NPOQECCHOHATIBHOM  JAEATENBHOCTH,
npruoOpeTeHue CIIOCOOHOCTH MIPUMEHSTh
WHHOBAllUOHHBIE METOIbl PELICHHS WHXEHEPHBIX
3agad, pa3sBUTHE  CIIOCOOHOCTHM  aHAJIU3UPOBAThH
OCHOBHBIE 3aKOHOMEPHOCTH (Da30BBIX PaBHOBECHH U
KUHETHKH TPEeBpAIlleHUH B MHOTOKOMIIOHEHTHBIX
cucreMax 1St Hay4IHO-UCCIIEA0BATEIbCKOM
JeSITeIBbHOCTH B COOTBETCTBHHU ¢ TpeboBaHmsMu PI'OC
BO no nanpasnenuto 22.04.02 Metamryprusi.
OcHoBHbIE pa3e/bl JMCUMIIJIMHBI:

TpeboBaHHs K CHIPHEBBIM MaTepuaiam (arjiomepary,
okarplmam, jgo0aBkaM) ©u K Kokcy. IIporHos
paboTOCIIOCOOHOCTH JTOMEHHOM Teddn B Pa3THIHBIX
ycnoBusix. IIpoMeiBka U (popMupoBaHue rapHHCaxa.
Pemrenne onTUMHU3alMOHHBIX 3334 MPH OPTraHU3aLUH
X0/1a MPOLIECCOB MPOU3BOACTBA UyryHa. ONTUMaJIbHBII
PEKUM 3arpy3Kd MaTepHaloB B Ie€Yb TPAAULUOHHBIM
KOHYCHBIM, COBPEMEHHBIM JIOTKOBBIMH ¥ HOBBIM
POTOPHBIM yCTPOICTBaMH. CoBpeMeHHBIE
MH(QOPMAIIIOHHbIE TEXHOJIOTHH IS
COBEpILEHCTBOBAHUS MPOLIECCOB MPOU3BOJICTBA UYT'yHa
ONTUMAJILHBIM  PAcTpe/ielieHUeM  CJIOsi  IIMXTOBBIX
MaTepHajoB Ha  KOJOIIHUKE JIOMEHHOM  IIe4H.
[lpumeHeHHEe METOJOB YHCIEHHOTO MOZAEIHPOBAHUS
MPOIIECCOB C PACCMOTPEHHEM peakiuii B GpypMeHHOM
oyare JIOMCHHO! Neud U (PU3NIECKOTO COCTOSIHUS 30HBI
ropeHusi.  Pacu€rel  HEpPaBHOBECHBIX  COCTOSIHUH
JOMEHHOTO Tpoliecca B YCIOBHSX HEMPEPHIBHOTO
JIBIDKEHUSI MaTepUaJioB B JOMEHHOH Tleud U
ONpeNesIAIoNIel  PONM  CHJIOBOTO  B3aUMOJCHCTBUS
NOTOKOB mMXThl M Taza. Co3maHue U aHaIW3
MaTeMaTHYeCKHX MOJIeNell TpOIECCOB MPOU3BOJICTBA
YyryHa Ha OCHOBE 3aKOHOMEPHOCTEH MpOLIECCOB B
JOMEHHOM Ie4d, B TOM YHCJIE€ COOTHOLICHUS
TEIUIOEMKOCTEH IOTOKOB INMMXTHI M Tasza, OOmMX H
30HAITLHBIX TETUTOBBIX 0aJaHCoB.
MHorokpuTepuaibHbIe 3aauu ONITUMH3ALIUHT
MIPOIIECCOB TPOM3BOJICTBA UyTr'yHa s oOecreyeHus
POBHOTO CXO/1a IUXTHI C JOCTUKEHUEM MaKCUMAIILHON
NPOU3BOAUTENBHOCTA W MHHHMAJIBHOTO YAEIHHOTO
pacxoga  kokca. OpraHuzauus mpolecca  IpHU
HEOOXOJUMOCTA OTPAHUYCHUS] TPOU3BOJAUTEIEHOCTH
neyd.  MeToapl  TEPMOIMHAMUYECKHX  pacyéToB
NpeAeNbHON CTENEeHW HCIIONB30BaHUSI MOHOOKCHIA
yTaeposa U BOJAOPOJa MPH BOCCTAHOBJICHUH JKeJie3a U3
OKCHJIOB,  CTENEHW  TMPSIMOTO W KOCBEHHOTO
BOCCTaHOBJIGHUSI 3JIEMEHTOB 4yryHa. Mertomonorus
aHanu3a 1 00pabOTKHM MH()OPMALMOHHBIX ITOTOKOB M
MH()OPMALTMOHHBIX MoJenei Ha npumepe
(bopMHupOBaHUS qyryHa u MEPBUYHBIX,
NPOMEXYTOYHBIX M KOHEYHBIX IIJIAKOB 1O BBICOTE
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JOMEHHOH meun. MupoBble pecypchl HHGOpMALUU O
nporeccax MPOM3BOACTBA UyryHAa. AHaau3 IOJIHOTO
TEXHOJIOTMUYECKOT0 IMKJIA MONy4YeHHs] 4yryHa. Bunsl
YYI'yHOB; TII0Ka3aTelH, XapaKTEpU3YIOIIHe CBOICTBa
nulaka. AHalM3 TEXHOJOTHYECKHX IPOLECCOB JUIA
BbIOOpa ITyTeil, MEp U CPEACTB YIPABICHUS] KaueCTBOM
YyTyHa. OcHOBHBIE HaIPaBIICHUS pa3BHUTHUSA
NPOM3BOJACTBA 4YyryHa. Pa3paboTka NpeanioeHud Mo
COBEpUICHCTBOBAaHMIO  NPOM3BOACTBA  YYyI'yHa B
YCIOBUSX 3aJaHHOTO IpeAnpuaAtds (Ha mpumepe
[MTAO“MMK”). IIpumenenue MHHOBALUOHHBIX
METOJIOB pEIIeHUs 3a7ad I0 TNPOU3BOJACTBY UYyTyHA.
TunoBele cHCTEMBI aBTOMATHYECKOTO  YIPABICHHS
TEXHOJIOTMYECKUMHU Iporieccamu IIPOU3BOJCTBA
gyryHa. CHCTeMbl NOAJNEPKKH TPHUHATHS pEIIeHUs.
Pazpabotka  mpemnmoxkeHWi — UISI  TEXHUYECKHX
periIaMeHToB M CTAaHAApPTOB 1O  OOECIECUYECHHUIO
0e30macHOCTH  NPOM3BOACTBEHHOTO  Ipolecca B
MIOMEHHBIX Tiedax. Pa3paboTka TeXHOIOTHYECKOH
OCHACTKH IIPOM3BOJCTBA YyTyHa U NepepabOTKH LUIAKA.
VYmpasnenue TEXHOJIOTMYECKUM IPOLIECCOM
IMPOU3BOJCTBA YyI'YHa B JOMCHHBLIX II€YaXx.

b1.B.JIB.01.02

IIpoexTHpOBaHNE MPOIECCOB MPOU3BOACTBA
arjiomepara

Lean u 3a1a4u U3y4eHusl TUCHMILINHBI:

SBIISIETCS TIPUOOpEeTeHHe OOYYaroIIMMUCSA 3HAHUMH,
YMEHHI W BIQJCHWA B COOTBETCTBHH C BHJIOM
npoQeCCHOHATLHON JESITENBHOCTH: CHOCOOCH pelaTh
NPOM3BOJCTBEHHbIE W (W)  HUCCIEIOBATEILCKUE
3ala4yl Ha OCHOBe (yHIaMEHTALHBIX 3HAaHUN B
obnactu metautyprun (OIIK-1), cnocoOeH oleHUBAThH
pe3yiIbTaThl HAYYHO-TEXHUUECKUX pa3paboToK,
HAYYHBIX WCCIIeIOBAaHUN u 000CHOBHIBATh
cOOCTBEHHBII BBIOOP, CHCTEMAaTH3Upys H 0000IIas
JOCTIDKEHHST B OTpAacid METaJUIyprHd M CMEXKHBIX
obmactsix (OITK-5).

OcHOBHBIE pa3/ieibl JUCHUAITHHBI:
UccnenoBanne ONITUMHU3AITUH cocraBa
arJaoMeparmoHHON MINXTHI. Hccnenosanue
OKOMKOBAaHMSl  IIMXTBI  JUIA  TOcieaymromed  eé
arnoMepanuu. lccrnemoBaHue OBIKEHHS Ta30B H
TeIIonepesaya MpU  OCYIIECTBICHHH  IIPOIIECCOB
NPOM3BOJCTBa arjomeparta. MccienqoBaHue OKUCICHHS,
BOCCTaHOBJICHUS, TBEPAOGA3HBIX U IKUAKO(DA3HBIX
NpoIlecChl  MPH  OCYIIECTBICHWH  TPOU3BOJICTBA
arjomMepara.

[K-1; TIK-2

180(5)

BJIOK 2. TIPAKTHKA

Oo0s3aTebHan

4acThb

52.0.01(Y)

YueOHast - Hay4dHoO-HccaeqoBaTelbcKass padora
(moyyeHue  NEePBHYHBIX  HABBIKOB  Hay4HO-
HCCJIe0BATELCKON padoThI)

Henn n 3axa4u NpaKkTHKH:

HOATOTOBKA K PEUICHUIO NMPO(ECCHOHANBHBIX 3a/1a4 B
COOTBETCTBHHM C TPOQUIBHOM  HANpaBIEHHOCTHIO

OI1K-2; OITK-4

324(9)
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o0pa3oBaTeNbHON  TpOrpaMMBbl  MarucTpaTypbl U
BUAAMHU NPO(PECCHOHANBHON AEATEIBHOCTH - Hay4dHO-
HCCIIEA0BATEIBCKOM.

OcHoOBHbBIE 3Tanbl MPOX0KAEHUSI NPAKTUKH:

1. [InanupoBaHNe HAYYHO-UCCIEAOBATENBCKON PabOThI
(HUP): 03HAKOMJICHHE c TeMaTHKOU
HCCIIeI0BAaTEeIBLCKUX PaboT B JaHHOW oOiractd, cOop,
00paboTKy 1 aHanu3 nHpopmauu o reme HUP.

2. Harmcanwme pedepara mo n3dpaHHOM TEME.

3. [IpoBeneHre HAYYHBIX MCCIIEIOBAHHMA, TEXHHYCCKHUX
pa3paboTOK MU MPOCKTUPOBAHHSI.

4. KoppekTupoBka TIIaHa TPOBEACHUS HAay4HO-
HCCIIEIOBATEIHCKOM PabOTHI.

5. CocraBieHre OT4eTa [0 HAYYHO-HUCCIIEA0BATEIbCKON
pabore.

6. IlyOnmunHast 3amuTa BEIIOTHEHHOW PaOOTHI.

YacTts, GpopMupyemMasi y4aCTHUKAMHM 00pa30BaTeIbHbIX OTHOLIEHU I

52.B.01(IT)

IIpou3BoacTBeHHAsI - HAYYHO-HCCJIEI0BATEIBLCKAS
padora
Henu u 3a1a4M NPAKTUKU:
- TpHOOpETeHHE WCCIENOBATENbCKIX HABBIKOB TIO
CIICIMAILHOCTH B J1a00PaTOPHBIX YCIOBUSIX;
- YHOBJETBOpPEHHE TMOTPEOHOCTEW JUYHOCTH B
KauyeCTBEHHOM BBICIIEM 00pa30BaHUN B COOTBETCTBUU C
tpeboBanmsivu  ®I'OC  BO mo  HampaBieHHIO
noaroroku 22.04.02 Metajnyprus;
- YIIOBJIETBOPEHHUE MOTPEOHOCTEH 00IIIeCTBa, HAYYHOH H
MPOU3BOACTBEHHOM Cpeibl  YPajIbCKOrO0 peruoHa B
HAy4YHO-TICIarOTHUECKUX KaJIpax B o0actu
METAITypTUU ¥, B YaCTHOCTH, METAILTYPTUU YEePHBIX
METaJJIOB.
OCHOBHBIE 3TANbI MPOXOKIECHNUS:
1. O3HakOMJIEHHE C TEMAaTHKOW HCCIIE0BaTEIbCKIX
pabor kadenmpel METALTYpPrHHM W  XUMHYECKUX
TEXHOJIOTH.
2. BpiOop ¥ 00OCHOBaHME TEMbI HCCICIOBAHHUS U
OIICHKA €€ aKTyallbHOCTH.
3. CocrapieHne WHIWBHAYATLHOTO IUIaHA PabOThI
Marumcrpa.
4. bubnuorpaduveckoe U MaTeHTHOE MCCIIEIOBAHKE 110
BEIOpaHHOHN TeMe M TOCTaHOBKA 33J[a4H.
5. CocraBnenue JIHATEPaTypHOrO 0030pa COCTOSHUS

BOIIpOCA.

6. BpiOop Mmeronma wuccnenoBaHHs (TEOPETHUYECKOTO,
9KCTIEPUMEHTATBHOTO 71a00paTOPHOTO WIN
MIPOU3BOACTBEHHOT0).

7. CocTaBlieHHE TUIaHA UCCIIEIOBAHUMN.
8. [IpoBeaeHNe HAYYHO-HCCIIEIOBATENLCKOM PabOTHI.
9. KoppekrrpoBka miana nposenaeuus HP.
10. CocraBnenue otyera no pezynpratam HUP.
11. Hanucanue ctathu, 0KIaAa, ohoOpMIIEHHE 3asiBKH
Ha n3obpeTeHwue, MOJIE3HYTO MOJIETh W
paIOHANN3aTOPCKOE MPEIIOKEHHE.
12. TloaroToBka BEITIOTHEHHOW PaOOTHI K 3alIIUTE.

TIK-1; TIK-2

432(12)
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52.B.02(I)

IIpousBoacTBeHHASN - TEXHOJIOTHYECKAS
(MpPOU3BOACTBEHHO-TEXHOJIOTHYECKAs) MPAKTUKA
esaun u 3a1a4u NPAKTHKM:
3aKpericHue " yriryoaenue TEOPETUUECKON
MOJATrOTOBKM OOYYaIOMIerocsi B BOMPOCAX TEXHOJIOTUH
IPOM3BOACTBA YEPHBIX METAJIOB: ArjIOMEPalIOHHOTO
IIPOM3BOJCTBA, BBHIJIABKH YyryHa B JIOMEHHBIX IIeyax,
BBITIJIABKH CTaIM B KUCIOPOAHBIX KoHBepTepax u JCII,
HETPEPHIBHOM Pa3IMBKH CTAJIH.

OcHoBHbBIE 3Tanbl NPOX0KAEHUS NPAKTUKH:

1. Opranmzanus npaktuku (OpopmiieHrne Ha MPAKTUKY
B OTHENIE TEXHUYECKOro OOYy4YEeHHUS MpPEANpHUSTHUS.
[lonyyenue mnpomycka Ha mnpeanpusatrue. M3ydeHue
MpaBWJ TEXHUKH Oe30MacHOCTH. MHCTpyKTax 1o
TEXHHUKE OE30MaCHOCTH ).

2. llpousBoacTBeHHbIN (BrimomHeHne 3aganuii 1 padboT
Ha KOHKPETHOM paboueM Mecte. BrinmonHeHue
WHJUBUAYAIBHBIX 3aJaHuid mo mpaktuke. Ilocemenue
TMEKIUHA ® OKCKypcud mansi mpaktukantoB. COop
Matepuana. Habmronenus.)

3. OOpaboTka W aHaNM3 MOJYYCHHOW WH(POpPMALUH
(ObpaboTka u cucreMaTH3alus (AKTHUYESCKOTO U
JUTEPATypPHOTO MaTepHaa).

4. TlogrotoBka oTueta mo mnpakTuke (CocTaBieHue,
HanucaHue 1 oopMIIEHHE OTYETA MO TPAKTHKE).

5. 3akmountensHbii  (OdopmieHHe ITOKYMEHTOB,
CBS3aHHBIX C OKOHYAHWEM IPaKTHUKH B OTHAEJe
TEXHUYECKOro oOy4eHus: mpennpusitus. Cpada oryera
TI0 TIPAKTHKE).

TIK-1; TTK-2

108(3)

B52.B.03(IT)

IIpousBoacTBeHHAs - NPeAIMIIOMHAs MPAKTHKA
Hean u 3a1a4n NPAKTHKH:
3aKpervieHne u yriay6nenue TEOPETUIECKON
NOArOTOBKM  OOYyYalolerocs,  HPOBOAWUTCS I
BBITIOJTHEHHUS! BBIITYCKHON KBaTU(UKALMOHHON paboTBhI.
OcHoBHbBIE ITaNbl MPOX0KAEHUSI MPAKTUKH:

1. Opraumzanus npaktuku (OgopmiieHrne Ha MPAKTUKY
B OTHEJIE TEXHHUYECKOro OOYy4YEeHHs NpPEAnpHUsTUS.
Ilonyuenne mnponycka Ha npennpustue. HW3ydeHue
NpaBWI TEXHUKH 0e30MmacHOCTH. WHCTpyKTax 110
TEXHUKE OC30IaCHOCTH).

2. llpousBonacTeennsbii (BeimonHenue 3a1anuii U paboT
Ha KOHKPETHOM pabodeM Mecre. BrimonHeHue
MHIMBUAYaJIbHBIX 3aJaHui 1o mpaktuke. [locemenue
JMeKOUA © JKCKYpcud [uig mnpakTukantoB. COop
Matepuana. Habmronenus.)

3. OOpaboTka ¥ aHaNM3 MOJYYCHHOW WH(POPMAIUH
(OGpabotka u cucremaru3anus (AKTHUYECKOTO |
JUTEPATYpPHOTO MaTEepHana).

4. TlogrotoBka otueta mo mpakThke (CocTaBieHue,
HanucaHue 1 ohOpMIIEHHE OTYETa MO IPAKTHKE).

5. 3akmountensHblii  (OdopmieHHe ITOKYMEHTOB,
CBA3aHHBIX C OKOHYaHWEM IIPaKTUKM B OTIEJe
TEXHUYECKOro oOydeHus: mpennpusitusa. Crada ordera
10 IPaKTHKeE).

[K-1; T1K-2

216(6)
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OTJ. PAKYJIBTATHUBbI

®TJ1.B.01

CoBpeMeHHBIE TEXHOJIOTHH JHeprocoepeskeHus B
YepHOH MeTA/LIypruu
Henn n 3axauu u3y4eHus JMCHUILIAHBI:
JaTh OOydYalolMMCsl 3HaHUs: O HOBBIX CHoco0ax
W3BJICUCHUS KEJIe3a U3 PYOHOTO CHIPbS M BBIIIABKH
CTaly, IIO3BOJUIIOIIUX PACHIUPATH CBHIPHEBYIO 0azy
YepHOW METa/Typruy, yilydllaTh KaueCTBO M CHHUKATh
ce0ecToMMOoCTh cTany, MOBBIILIATH
IPOM3BOAUTENBHOCTh arperaroB, YIPOLIATh 3agadd
AaBTOMATHU3ALIMH, YIyUIIEHHE YCIOBUH TpyAa U 3aIIUThI
OKpYXKalollle cpenpl; 0 NPUHUMIHAIBHBIX OCHOBaxX
HOBOW pecypcocOeperaromneld U 3KOJOTUYECKH MEHee
ONacHOM MPOU3BOACTBEHHO-TEXHOJIOITMYECKON CXEMBbI
YEPHOU METAJLTYPIHH.

OcHoBHbIE pa3Je/bl JMCUMIIJIMHBI

OHeprocOeperaroniye TEXHOJOTHMH IPOU3BOICTBA
YCPHBIX MCTAJIJIOB. OcHOBHBIE HarpaBJICHUA pPa3BUTUA
3HeprocOeperalomux  TEXHOJOTHMM  NMPOM3BOJACTBA
YEepHBIX METAJIOB. DHeprocOeperarolue TEeXHOIOIHU
MIPOU3BOJACTBA METANIM30BAHHOIO CBHIPbS M UYyryHa.
Knaccudpukanus  cnocoboB  dHEprocOeperaronmx
TEXHOJIOTHM, UX Kparkas xapakrtepuctuka. [Ipouecchbl
TBepaodaznoro BoccraHoenenus: DRI, HBI, Fastmet,
Inmetco, Dryiron, Midrex, HyL.

YK-1

36(1)

®T/1.B.02

CoBpeMeHHBIH HHAKUHUPUHT MeTATIYPru4ecKkoro
NPOU3BOJACTBA
Henu u 3axa4n M3y4eHUs TMCHUIITAHBI:
- 3HAaKOMCTBO C COBPEMEHHBIMH TEXHOJOTHSIMHU
MPOM3BOICTBA YEPHBIX METAJIJIOB;
- yMEHHE aHaJIW3UPOBaTh, KOHTPOIMPOBATH pPadOTy
arperaroB JUIsl TPOM3BO/ICTBA YUEPHBIX METAJUIOB;
- MOJIyYeHUE HOBeHIIeH nHpOpMaITUH 0
PEKOHCTPYKUHMSAX METaJUTyprudeckux arperatos B [IAO
«MMK».

OcHoBHBIE pa3/ieJibl JMCHUIIAHBI:

[IpenmpoektHbie paboTel. AymutT. TexHuuyeckoe
3amanue.  TexXHHKO-KOMMepYecKoe  MpeIIoKEeHHE.
[InanmpoBanne pabor. ABTOpCKHIA HaA30p.
I"apaHTHiiHBIE HCOIBITAHUS.

YK-2

36(1)




