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BJIOK 1. JUCUMUILIMHBI (MOAYJIN)

Oo0s3aTeIbHAA YaCTh

b1.0.01

MeTo10J10r4sl H METOAbI HAYYHOT 0 UCCJIEIOBAHUS
Henu u 3axa4uu U3yYeHUs TMCHUIIUHBI:

o0y4yeHHE MAaruCTPaHTOB METOAOJIOTHHM U METOIaM
MNOJAXONY K aHaJu3y METaJUTyprU4ecKHUX MPOLECCOB U
WCTIOJb30BAaHUIO COOTBETCTBYIOIIEH METOMIOIOTHH C
MOJy4YeHHUEM OPUTMHAIIBHON HH(pOPMAaLIUK.

OcHoBHbIE pa3aesbl JTUCHUIIUHBI
[ToHsiTHE O METOOJIOTMH HAYYHBIX MCCIEIOBAHUI
U ee CyIIHOCTH. Buabl METOA0I0rNH, HHCTPYMEHTApYsI,
BapraHTa 00pabOTKH UCCIIeOBATEIbCKUX JaHHBIX.
OOcyxneHne B pexuMe Auajiora IpoOiieM BBIOOpa
METOAOJIOTUN HAYYHBIX HUCCIEAOBAHUIM.

MeTomonorusi TEOPETHUECKUX M IKCIIEPUMEHTATIBHBIX
UCCIEI0BaHUM.

Oco0eHHOCTH TPUMEHEHHS CTATUCTUYECKUX METOJIOB.
[Monbop pannOHATBLHONW METOJOJOTHH HCCIICIOBaHUS
3aJJaHHOTO  MPOM3BOJCTBEHHOrO  Tpouecca. Poib
WHCTPYMEHTAIBHOTO OCHAIIICHHS HAy4YHOTO
uccnenoanusi. CyIHOCTh MPE3eHTAUH MPOOIEMHOTO
BOMpOCa: OOCYKACHWE U BBHIOOD BO3MOXKHOW TEMBI
MIpe3eHTalnH, MIOCTPOCHUE TIaHa, BH/T
METOJIOJIOTUYECKOTO  TMOAX0Ja K  HCCIEIOBAHHIO
cooTBeTcTBYIOmIEro. [lpencTaBieHne W 0OCYKICHHUE
COJIep’KaHUsl TIOJATOTOBKH, CTPYKTYPBI U METOJOJIOTHH
MIPEe3eHTAliH B BHJIE TIOCIIEIOBATENLHBIX MATEPHUAIIOB O
IIPOMU3BOJCTBEHHBIX Ipoueccax. [loHdarne o meromax
Hay4YHBIX UCCIIE/IOBAHMII.

OO6cyxxaeHue B pexuMme auasiora mnpobsieM BbiOOpa
METO/IOB Hay4yHbIX uccienoBaHuii. (OcoOeHHOCTH
IMPUMCHCHUA BBI6paHHLIX METOI0B.

VK-1; YK-6

108(3)

b1.0.02

HNHHOBAIMOHHOE MPEANPUHIMATEIHCTBO
Henu u 3axa4u U3y4eHUs TUCHUIITHHBI:

- (¢opMupoBaHME Yy  CTYJICHTOB  CHCTEMHOIO
MMpEACTaBJICHUA 00 HWHHOBAIIMAX W HWHHOBAITMOHHOM
pa3BUTUU OusHeca, METOJIaX yIpaBJICHUS
WCCIENOBAHUSAMH | pa3paboTKaMu, a Takke 00
OCHOBHBIX (opMax (QHHAHCUPOBAHHS W OCHOBHBIX
TUNIaX (PUHAHCOBBIX WHCTHTYTOB, OCYIIECTBIISIFOIINAX
BJIOKEHUS B PUCKOBBIC NHHOBAI[UH;

- (opmMuUpOBaHHE KOMIICTCHIMI B IUIAHUPOBAHUSA H
opraHu3zanuu I/IHHOB&HI/IOHHOﬁ JCATCIIbHOCTH.
OcHOBHBIE pa3ieibl TUCIHUATLTAHBI:

Ilpenmer w comepkanne HAyKM 00 WHHOBAITUSX.
Bo3nukHOBEeHHE W pa3BUTHE HAayKH 00 HWHHOBAIHAX.
OcHoBHBIE onpefieNieHust u noHaTus. [lpenmer, nenu u
3a/la4yll MHHOBAI[MOHHOTO MeHe/KMeHTa. HHOBarum
KaK TJIaBHBIN thaxTop obecrieueHus
KOHKYPEHTHOCTIOCOOHOCTH. KOHKYpeHTOCIOCOOHOCTD
KOMIIaHUM B WHHOBAIMOHHOW CpeJie, KIIACCHU(PUKAIIL
WHHOBAITNH, 0COOCHHOCTH pBhIHKA WHHOBaIuil. OOrmiee

YK-2; YK-3

108(3)
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npeAcraBieHde 00 — MHHOBAaMOHHOM  Mpolecce,
I'enepamust © oTOOp WHHOBAIIMOHHBIX HJEH, HAyYHO-
HCCIIEI0BATEITLCKIC paboTEHI. OnBITHO-
KOHCTPYKTOPCKHE  pa3pabOTKd,  MOATOTOBKA |
ONTUMH3ALUS MPOU3BOJCTBA, BHIBOJ HHHOBALMK Ha
PBIHOK W opraHu3amus norpedierns. MIHHOBaIMoOHHAS
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 U3y4eHUs JMCHUITAHBI:
n3yyeHne OCOOEHHOCTEH OCHOBHBIX BHJIOB HAYYHOI
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 HAayYHOI'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. CocraBnenue aproOuorpaduu. BusurHas
kaprouka. Jlnunas npeszeHranns. @opMbl OpraHu3aluu
JIEJIOBOM BCTpEUU:
-OpraHu3alysl BCTPEUH C ICIOBBIMHU NApTHEPAMU;
- TeJie)OHHBIE Pa3TOBOPHI;
-yCTpPOMCTBO Ha paboTy,
-[IOITOTOBKA JIOKYMEHTOB K MIPOXOXKACHUIO
cobece0BaHMs (3aII0JIHEHUE aHKETHI, PE3IOME).
CtpyKTypa U IeATeIbHOCTh KOMITAHUH (TIPEITTPHUATH ):
- BelylLle KOMIIaHUH OTPAaCIIU.

Benenue nenoBoil koppecnoHneHmu. CTpykTypa M

YK-4; YK-5

72(2)
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BUJIBI 1e7I0BOTO nUchMa. CTPYKTypa W TUIIBI JIOKJIAJIOB,
ot4yetoB. [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 coorBeTcTBUU ¢ TpeboBanusimu 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 M  KHHETHYECKOTO
aHAJIN3a METAJUTYPTUYECKUX CUCTEM U MPOLIECCOB.

OcHoBHbBIE pa3ieJibl JMCHUIIUHBI:

Teopus  ropeHus  TOIUIMBA:  TEPMOAUHAMUKA,
MEXaHW3M M KHHETHKa pEaKIHs TOpEHUs Tra3o0B,
TEPMOJAMHAMHKA, MEXaHM3M W KHUHETHKA peakuui
TOpeHHs  C  ydacTHeM  TBEPIAOro  yriepoja.
TepmoauHaMuka BOCCTaHOBJICHUS OKCHJIOB:
TEPMOJMHAMHKA BOCCTAHOBJIEHHS OKCHJIOB, MEXaHH3M
U KUHETUKAa BOCCTAHOBJEHUS OKCHJIOB Ta3amy,
BOCCTAHOBJICHHE OKCHUJOB B IIPUCYTCTBUHM TBEPAOIO
yraepoaa. TepMoamHamuKa TNPOIECCOB C Y4acTHEM
pacIIaBoB: TEPMOAVMHAMUKA OKHCIIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUI B pacIuiaBax, OKUCICHHE
yriaepoaa mnpu  BelIaBke crand. OCHOBBI TEOPUU
(a30BBIX MpeBpaILeHUN: TEPMOINHAMUKA 00pa30BaHU
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 W 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 TMPOWU3BOJCTBEHHAs
MOIITHOCTb MPEANPHUATHSL. VYnpasneHue
MPOU3BOACTBEHHBIMU dbongamu TPEANPUSTHUSI.
VYnopasnenue 3atpatamu. OIEeHKa 3KOHOMHYECKON
3G(PEKTUBHOCTH  NPUHUMAEMBIX  OPTraHU3alUOHHO-
TEXHUYECKUX PEIICHUM.

b1.0.08

HcciienoBanne npoueccoB Npou3BoJACTBa YyTyHA 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 3HAHWHA B
o0yacTu MeTaJTypruu.

OcHoBHBIE pa3/ie/ibl JHCHHILTHHBI:
HccnenmoBanne  MpOIECCOB  3arpy3KH  IIMXTOBBIX
MaTCepuajioB U CKHUI'aHHA TOIUIMBA B JOMCHHBIX II€4aX
(MccienoBaHWe  KayecTBa  CHIPHEBBIX — MaTepUasioB
(armomepar,  okaThimk,  J100aBKM) M KOKCa,
HCIIOJIb3YEMBIX JJId IPOU3BOJCTBA UyI'YHAa B JOMCHHBIX
neyax); MccienoBanue Teruionepenadd, JBHKCHUS
MaTepuaioB M  ra3oB B JOMEHHBIX  IeYax
(uccenoBaHle MPOIECCOB MPOW3BOJICTBA UYyryHa Ha
OCHOBE 3aKOHOMEPHOCTEH MPOIIECCOB TEILIONEpeIauH B
JIOMEHHOM Te4yd, B TOM YHCJIE€ COOTHOIICHHUS
TEIIOEMKOCTEH TIOTOKOB INMXTHI M Tra3a, OOMUX M
30HAJBHBIX TEIUIOBBIX OamancoB); MccriegoBanue
IIPOUECCOB BOCCTAHOBJICHHUA U IUIABJICHUA B JOMCHHBIX
neyax (uccnenoBanue TEPMOINHAMUYECKUMH
pacuéramu npeaeIbHO BBICOKOM CTETICHH
UCIIOJIb30BaHMs MOHO-OKCHJA YIJIepojia M BOJOpOJA
Ipyd BOCCTaHOBJIGHMM eJie3a M3 OKCHIIOB, CTEICHH
OpSMOTO0 M KOCBEHHOTO BOCCTAaHOBJICHHUS SJIEMEHTOB
4yyryHa); McciienoBaHne TEXHOJIOTHYECKOro pexnma
JIOMEHHOH TIIaBKH (M3y4E€HHE OCHOBHBIX HAIPAaBIECHUI
pasBUTHS ~ TNPOM3BOJCTBA  4yryHa.  Paspabotka
Hpe}IHO)KeHI/Iﬁ M0 COBEPIICHCTBOBAHWIO ITPOMU3BOACTBA
YyTyHa B YCIOBHSX 33JaHHOTO MPEAPUSITHS).

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 oreHUBaTh
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 (KOKCUKY), ¢umiocy, mno0aBkaM. AHaIm3
paboTOCIIOCOOHOCTH arJIOMEPAIMOHHOTO POU3BOICTBA
B Ppa3IMYHBIX YCIOBHSAX. M3yueHuwe oQurocoBaHus,
pa3sMOpaXWBaHUS, CYIIKH ¥ YBIQ)KHEHNS KOMIIOHEHTOB
muxTh. VccnemoBaHne BapHaHTOB OpraHU3AINH XOJa
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 W  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
o0macT  METATyprHM W CMEXHBIX  O0JIacTsX.
HccnenoBanne ¢ mpuMeHEeHHEM METOIO0B (DU3HUECKOTO
W YHCICHHOTO MOJEIHPOBAHMS TPOIECCOB  JUIA
BBISIBJIEHUS  ONTUMAJIbHOM  KPYNHOCTH  TBEPAOTO
TorMBa  (KOKCHKAa) W BIQXKHOCTH  IIHAXTEHL
Uccnenosanne HEPaBHOBECHBIX COCTOSIHHI
KOMIIOHEHTOB aFHOMepaHI/IOHHOﬁ IUXTBI IIPU HUX
CMENIMBAaHWUM W  OKOMKOBAaHHHM B  YCIIOBHUSX
HENPEPHIBHOTO JBM)KCHUS MAaTEPHAIIOB B CMECHUTENE 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 U HAYYHBIX UCCIEAOBaHUI 110
OKOMKOBAHHIO. [locranoBka u pelieHue
MHOTOKPpUTCPUAIBHBIX 3aJdad ONTUMHU3AIUN PEeXKUMa
BO3BpaTa M MocTenu Aisi oOecriedeHus: 3GGEeKTUBHOTO
X0Jla CHEKaHWS C JIOCTHXKCHHEM MaKCUMaTbHON
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.

b51.0.10

Punocopus

YK-1; VK-3;

72(2)
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Henu u 3axa4uu U3ydeHUs TUCHUILTAHBI:
COBEpPILCHCTBOBAHUE  TEOPETUYCCKUX 3HAHUU O
METO/IOJIOTUM M METOJaX WCCIICOBaHUi, a TakKe
pa3BUTUE CIIOCOOHOCTEH W HABBIKOB IPOBEICHUS
HAyYHOTO  WCCIEAOBaHUS W OQOPMIICHHS  €ro
pe3yIbTATOB.

OcHoOBHbBIE pa3aeibl JUCHUNJIUHBI:
Hayka u ¢punocodust B COMOKYIBTYPHOM KOHTEKCTE;
CTPYKTypa, MOJETH W  METOAOJIOTHUS  HAYYHOTO
TTO3HAHWS, OCHOBHBIC ¢dbumocodckue u
METOJIOJIOTUICCKHE TTPOOJIEMbI COBPEMEHHON HAYKH.

VK- 5; YK-6

51.0.1B.01.01

HccaenoBanusi NpoueccoB NPOM3BOACTBA CTAIH
Henu u 3axa4u U3yYeHUs TUCHUILTAHBI:

SBISIETCS TIPUOOpEeTeHHe OOYYarOIIMMUCSA 3HAHUMH,
YMEHMI M BIAJCHU B COOTBETCTBUH C BHUJOM
po(hecCHOHANBHON NEeSTENFHOCTH: CIIOCOOCH pelaTh
MPOW3BOACTBEHHBIE W  (WJIM) HWCCIIEAOBaTEIbCKHE
3aJjayd Ha OCHOBE (YyHJAaMEHTAJIbHBIX 3HAHWUU B

o0macTH  METajulypruu,  CIIOCOOGH  OICHUBAThH
pe3yIbTaThl HaY4YHO-TEXHHUUECKUX pa3paboToK,
Hay4YHBIX UCCIIeTOBaHUN u 00OCHOBBIBATH

COOCTBEHHBIH BBIOOp, CHCTEMAaTH3Upysd H 0000mas
JOCTIDKEHHS B OTpAacid METAJUIypIMH M CMEXKHBIX
o0macTsx.
OcHoBHbBIE pa3aeabl JUCHUIJIUHBI:

HccnenoBaHne  ONTHMHU3ALMKM  COCTaBa  LIMXTEHI
CTaJIeTJIaBUIIbHBIX IPOLIECCOB (uccnenoBanue
TpeOOBaHUI K WIMXTOBBIM MaTephaliam: YyTyHY
KHUJIKOMY YYyIIKOBOMY, JIOMY, TBEPAOMY OKHCIHTEIIO,
¢mocy, nmoOaBkaM. AHaIU3 IMOATOTOBKH  IIMXTHI
Wzyuenne  mpomecca  Jecynbdypanum  UyryHa,
COPTHPOBKH JIOMa, YCJOBUH TPaHCIOPTUPOBKH U
XpaHeHHsT  (IOCOB;  MCCIIEIOBaHHWE  BapHAHTOB
IINXTOBKM KOHBEPTEPHOH M 3JIEKTPOIUIABKU. BEACHUE
NPOIIECCOB €  Pa3IMYHBIMH BWJIaMH  MaTepUAIOB
(oxucnuteneli, HayriaepokuBarenei). HccnemoBanue
NPOTEKAaHUSI OCHOBHBIX PEAKLUMUI CTalerIaBUIbHBIX
MIPOIIECCOB B JTAOOPATOPHBIX YCIOBHSX (HMCCIIEIOBAHIEC
MIPOIIECCOB OKHCJICHHS JKeje3a, yriiepoja, Maprania u
KpeMHHUSI B JTaOOPAaTOPHBIX YCJIOBHUSX; HCCIEIOBaHUS
nporeccoB jaedocdoparyin MeTamia B J1a00paTOPHBIX
YCIIOBUSIX; WCCIIEIOBAHUE IPOIECCOB Jecylb(ypamnnun
MeTaJula B JIa0OpaTOpPHBIX YCIOBHSX). MccnemoBaHue
NPOLIECCOB  BBIIUIABKM ~ CTalld B JJIEKTPOINEYax
(uccienoBaHNe TIPOIIECCOB BBHIUIABKK CTAd B II€UYH
TamMaHa; HCCIIeIOBaHHE TIPOIIECCOB BBIIIAKH CTAIM B
neyn lreitn6epra-I'pamonmnna).

OIIK-1; OIIK-5

288(8)

b1.0./1B.01.02

HNHHOBaIIHOHHBIE METOABI peuieHus] HHKCHEPHbIX
3agav
HeJII/I U 3aa4Y4 U3yYCHU TUCHMIIJIMHBI:
HN3Yy4YCHUC CTYACHTAMU OCHOBHBLIX IMPUCMOB 06pa6OTKI/I
" pEaACTaBJICHUA OKCIICPUMEHTAJIBHBIX JaHHBIX,
TEOPETUICCKUX n MCTOJOJIOTHYCCKUX OCHOB
opraHu3aliii 1 IMPOBCACHHUA SKCICPUMCHTA, MCTOJOB

OIIK-1; OIIK-5

288(8)
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00paboTKn IKCTIEPUMEHTAIILHON HHPOPMAIIH,
co3laHus Mojeieldl O0BEKTOB, a TaKKE BBITOTHEHUSI
o030pa  Hay4YHO-TEXHWYECKOW  WHGMOpMAIUU IS
peLICHUsT MCCIeIOBAaTEIbCKUX 3a7ad B 00JacTH
METALTYPTMM ¥ TPOLECCOB  METAI000pabOTKH.

W3ygatorcs 0co0EeHHOCTH HPOBEIACHHS
BBIYHCIIUTEIBHBIX ~ OKCIEPUMEHTOB W YHCJICHHO-
AQHAJUTHYCCKUX pacdeToB TSt pelieHus

ONTHMH3AIMOHHBIX 3a7ad.
OcHoBHbBIE pa3/ieJibl JUCHUITUHBI:

B3auMocBsi3m  MeXAy ~— M3BECTHBIMH  33/Ja4aMu
9KCIEPUMEHTABHBIX HMCCIEJOBAaHUM M METOJaMH HX
pEIICHUsT HAa OCHOBE aHAJIM3a JaHHBIX. THIBI Moaenen
nporeccoB U OOBEKTOB B OOJIACTH METAJUTyprud U
MPOIIECCOB  METALIO00pAa0OTKM W OCOOCHHOCTH UX
BEIOODA. Enunas CUCTEMa  TEXHOJOTMYECKOM
JMIOKyMeHTaIiu. TexXHOoIornIecKkrne JOKYMEHTBI 00IIero
HazHaueHus. CucteMbl cOOpa JaHHBIX Ha OCHOBE
OTKPHITBIX ~ WHTep(delcoB [ocTyma K  CpeacTBam
JUCTIETYEPCKOTO YIPaBICHUSI M MUKPOIIPOLIECCOPHOH.
XapakTepucTUKU CIIy4alHbIX BEJIUYHH.
MogenupoBaHue  OJHOMEPHBIX M  MHOTOMEPHBIX
CITy4aiiHbIX BennuuH. Kitaccudukanus BUIOB MOJEITH U
0CcOOEHHOCTH BBIOOpA CTPYKTYphl MOZETH C y4YETOM
COBpPEMEHHBIX JIOCTIKEHUH B 00JacTH YIpaBICHUS
BEIOpaHHBIM OOBEKTOM B OOJIACTH METAJUTYPTHH |
mporeccoB MeTamuiooOpadorku. IIpoGieMbr BBRIOOPKH
JAHHBIX [IACCHBHOTO O3KCIEPUMEHTa M CIIOCOOBI HX
pemienus. Coznanue mozeneid. OlLieHKa aJeKBATHOCTH
MaTeMaTHYeCKUX MOJIENeld 1O OmMOKaM OOydeHUs |
00001IeHNsI, a TaKKe IO PErPeCCHOHHBIM OCTaTKaM.
Apnantaniuss - MaTeMaTHYecKuX — Mojeneil.  Bompockr
TOYHOCTH, JIOCTOBEPHOCTH W aJIEKBATHOCTU MOJIENIEH.
IlocranoBka m kmaccupukanus 3amad ONTHMHU3AILINH.
3agaun  cratuueckod — onTuMuzanuu.  OCHOBHEBIE
MOHATHS U onpeneneHus. CrocoObl 3a/laHus METeBBIX
¢yakmmit.  OmHOMEpHBIE  3a7]aqd  ONTUMH3AIUH.
MHoromMepHbIe 33JJa41 ONTUMH3AIINH.

YacTth, hopMupyemMasi y4aCTHHKAMHU 00Pa30BaTeIbHbIX OTHOIIEHU

b1.B.01

Teopusi mponeccoB MPOU3BOJACTBA arjIoMeparTa
Henu u 3axa4u U3y4eHUs TUCIHUILTAHBI:
MpuOOpeTeHNEe OOYJAIONIMMUCS 3HAHUN, YMEHUH W
BJIJICHHH B COOTBETCTBUU C BHJIOM NPO(ecCHOHaTBHOIM
JIESATEILHOCTU:  CIOCOOEH  OIEHWBATh  PE3yJIbTaThl
HAyYHO-TEXHUYECKUX pa3paboToK, Hay4YHBIX
WCCIIeI0BaHNNA U 00OCHOBBIBATh COOCTBEHHBIM BEIOOD,
CUCTEeMATU3UPysd U 0000Ias JOCTHXKEHUS B 00JIaCTH
METAILTYPTUU B CMEKHBIX 00JIACTSIX.

OcHOBHbBIE pa3ieibl JUCIHUAILIAHBI:

TpeOoBaHHS K MUXTOBBIM MaTepUaiaM: KOHIICHTPATY,
arjnopyzae, TBEPAOMY TOIUIMBY (KOKCHKY), (Iiocy,
JoOaBKaM. [Iporuos paboTococoOHOCTH
arJioMepaIioHHOT0  MPOW3BOACTBA B Pa3IMYHBIX
ycloBusiX. Pa3mopakuBaHue, CylIKa W YBIQXKHECHUC

[K-1; T1K-2

180(5)
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KOMIIOHCHTOB IIUXTHI. PelieHne ONTUMU3AIMOHHBIX
3a]1a4 TIpU OpraHU3ally X0/ MPOIECCOB MPOU3BOICTBA
arnmoMepata. ONTUMAaNbHBIA  PEXUM  YCPETHEHUS
MaTepUaIOB TPAJAUIIMOHHBIM Pa3MEIICHUEM Ha PYJIHOM
JIBOPE H  COBPEMCHHBIM  INTA0CIUPOBAHUEM  C

NpPUMEHEHUEM YCPETHUTETHHBIX KOMILJICKCOB.
CoBpeMeHHBIE WH(OPMAIMOHHBIE TEXHOJOTHH  JUIS
COBEPILICHCTBOBAHUS MPOLIECCOB MIPOU3BOJICTBA

ariioMepaTa ONTHMAIBHBIM JO3MPOBAHUEM IIMTUXTOBBIX
MatepuanoB. OCHOBHBIE JOCTIDKEHHS B 00JacTu
METAUTYPTUM M CMEXHBIX oOnacTsax. [IpuMenenue
METOJIOB (PU3MYECKOTO U YHCICHHOT'O MOJCIUPOBAHUS
MIPOIIECCOB C PACCMOTPEHUEM ONTUMAIEHOW KPYITHOCTH
TBEPAOr0 TOIUIMBA (KOKCHKA) W BJIQKHOCTH IIMXTHI.
HepaBHoBecHbie COCTOSIHHS KOMIIOHCHTOB
arioOMeparioHHOW IIHUXTHl TPW WX CMEIMINBaHUU W
OKOMKOBAHHB YCJIOBUSX HETPEPHIBHOTO JIBIDKEHUS
MaTepualoB B cMecuTesie 1 oKkoMKoBartese. Co3aHue u
aHam3 MaTeMaTHYeCKuX  MOJelledl  mporecca
OKOMKOBAaHHS IIMXTHI Ha OCHOBE 3aKOHOMEpPHOCTEH
JNEUCTBUS MOJISKYJIAPHBIX W KaMWUIAPHBIX CHJI B
YBIQXHEHHOM  MaTrepuane. MHOTrOKpUTEpUAIbHbIE
3a/1a4¥l ONITUMH3AINH PEXIMa BO3BpaTa M MOCTEIH JIJIs
obOecrieueHuss 3(G(EKTUBHOTO XOJa CICKaHHWS C
JIOCTHKCHUEM MaKCUMAJIBHOM MPOU3BOIUTEIBLHOCTH U
BBICOKOTO KadecTBa aryiiomepra. J|BmkeHHWe ra3oB H
Terionepesada B TEOPUM MPOIECCOB IPOU3BOJICTBA
arjiomepara.

b1.B.02

CKBO3HbBIE METANJIYPrudecKkue TeXHOJIOT U
Henu u 3axa4u U3yYeHUs TUCIHUILTAHBI:
pHOOpETEHHE 00YYAIOIUMUCS 3HAHUH TEOPETHUECKUX
OCHOB M  TIPHHIIMIIOB MPAKTHYECKOW  pean3aiiu
COBPEMEHHBIX CIIOCOOOB TPOWM3BOJICTBA UYEPHBIX W
[[BETHBIX METAJNIOB, a TaKXKE Pa3BUTHE Yy CTYJCHTOB
JIMYHOCTHBIX Ka4ecTB H (hopMupoBaHue
po(heCCHOHANBHBIX KOMIIETEHIINH B COOTBETCTBHUU C
TpeOOBaHUSIMHU CTaHjmapra o HaIpPaBIICHUIO
moaroToBku 22.04.02 Metatyprusi.

OcHOBHBIE pa3aesibl I CHUILTHHBI:

IlpuMeHneHue >xeme3a W €ro CIuiaBoB. PasButue
METaJUIypruyeCKON MPOMBIIUIEHHOCTH. Pob MeTamion
B COBPEMCHHOM IPOMBINNICHHOM ITPOU3BOCTRBE.
ColppeBble  MaTepuaiabl JOMEHHOW IUIaBKM H  UX

MOJArOTOBKA. Koncrpykuus JIOMEHHOH TIeYH.
JloMeHHBII poIecc. OO0me OCHOBBI
CTaJICIIABUIIBHOTO  Mpou3BojcTBA.  KoHBepTepHOe
MIPOU3BOJICTBO CTallu. Brimnaska cTanu B

anekTpudyecknx mnedax. KopmeBas o0OpaboTka craiu.
PasnmuBka cramm. Mertammtyprus MeAW, HUKENS U
ATFOMUHMSL.

[K-1

180(5)

b1.B.03

Teopusi MPoneccoB BHIIJIABKA CTAIH
Lean u 3a1a4u M3y4eHust TUCHMILINHDI:

MOJIy4eHHE OOydJalomuMHCS 3HAHUH B 00JacTu
BEITUIABKM W KOBIIEBOH OOpa0OTKM CTallu, a TaKXKe

[K-2

144(4)
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pa3BUTHE Yy CTYJIEHTOB JIMYHOCTHBIX KauecTB U
dhopMupoBaHue OOMIEKYIbTYPHOI u
podeCcCHOHaTFHON KOMIIETCHITMH B COOTBETCTBHHU C
tpeboBanmsivu  ®I'OC  BO mo  HampaBieHHUIO
noarotoBku 22.04.02 Metamtyprus.
OcHoBHbIE pa3e/bl JMCUMIIIUHBI:

CoBpeMEHHOE COCTOSHHE TEOPHUM U IMPAKTHKH
MIPOU3BO/ICTBA CTaJIH. Teopus MIPOLIECCOB
OKHCIIMTEIBHOTO paduHupoBaHUS MeTajuIa.
AbsporuipoavHaMHKa B BaHHAX CTaJlEIUIaBUIBHBIX
arperaroB. /[yTb€BOW, NUIAKOBBINA U TEIUIOBOW PEXUMBI
BBIMJIABKM CTAaJlM B KOHBEpPTEpax C BEpXHEH Mopayeit
IyThsi. OCOOEHHOCTH BBIIUIABKY CTAJH B KOHBEpTEpax C
KOMOWHHpOBaHHOH mojmadedi  ayThsi. Teopus w
NpakTUKa  BBIIUIABKH ~ CTAIA B COBPEMEHHBIX
ANIEKTPUYECKUX OYTOBBIX medyax. PU3NKO-XHMHUUECKHUE
W TEIUIOBBIE TIPOLECCHl TpH 00paboTke MeTaiia
HEUTpaJIbHBIMU razamu. TepMoAMHAMHMKa M KHHETHKA
00paboTKu MeTauia BakyyMoM. DU3UKO-XUMHUYECKUE U
TEIUIOBBIE MPOLIECCH MpH 00paboTKe MeTalia MIIAKOM
U IDIaKoo0pa3yroIuMe cMecsiMH. Teopust 00paboTKu
MeTaia Pa3ITUYHBIMU MOPOUIKO0OPa3HBIMU
MaTepuataMu Teopust 00paboTku MeTaia
pPa3IMYHBIMA ~ TIOPOIIKOOOpPa3HBIMH  MaTepUaJIaMH.
OcoOeHHOCTH KOBIIEBOH 00pa0OTKH JKUJIKOTO YYT'YHA.

b1.B.04

Teopus npoueccoB KOBLIIEBOH 00pad0TKHU cTAIN
Leau v 3a1a4u U3y4eHUs AUCUMILINHBI:
NoJy4eHue OOyJalolmMMHCS 3HaHUK B obxactu
BBIIJTABKM W KOBIIEBOH OOPa0OTKM CTallM, a TaKKe
pasBUTHE Yy CTYAEHTOB JIMYHOCTHBIX KauyecTB U
(dbopmupoBaHHe OOIEKyTbTYPHOU u
po(heCCUOHAIBHON KOMIICTCHIIUI B COOTBETCTBHH C
tpeboBanmsimu  ®I'OC  BO 1mo  HampaBieHHIO
nonroroBku 22.04.02 Meramtyprusi.

OcHoBHbBIE pa3aeabl JTUCHUIJIUHBI:
CoBpeMEHHOE COCTOSIHUE TEOPHUM U  HPAKTHKH
NIPOM3BOJCTBA CTaJIH. Teopus MIPOLIECCOB
OKHCITUTEIBHOTO paduHUpOBaHHUS MeTaia.
AdpOrUIpOJIMHAMIKA B BaHHAX CTaJCIIaBHIbHBIX
arperaroB. /yTbeBoil, IIJIaKOBBIN M TETJIOBON PEKMMBI
BBHIIJIABKM CTaIM B KOHBEPTEPAax C BEpXHEW mojadeit
nyThsi. OCOOEHHOCTH BBIIIIABKH CTATM B KOHBEPTEPAX C
KOMOWHHPOBaHHOH mojiaueil 1y Thsl. Teopus 1 NpakTHKa
BBIIJIABKH CTald B COBPEMEHHBIX OJIEKTPHUYECKHX
JIYTOBBIX TiedaX. DUIUKO-XUMHUYECKHUE M TEIUIOBBIC
Mporecchl Tpu 00paboTke MeTaia HEHTpaTbHBIMH
razamMi. TepMOAMHAMHKa M KHHETHKa 00pabOTKH
MeTamia BakyyMoM. DU3NKO-XUMUYECKUE M TETUIOBBIE
mporeccsl mIpu  00paboTKe MeTala IUIAKOM |
HIaKOOOPa3yIOMUMH  cMecIMU. Teopust 00pabOTKH
MeTaja Pa3InIHBIMU MOPOLIKOOOPa3HBIMU
MarepuasiaMu. OCOOEHHOCTH KOBIIEBOH 00pabOTKH
JKUJIKOTO YyTYHa.

[1K-2

144(4)

b1.B.05

IIpou3BoacTBO KOKCa

IK-1

72(2)
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Henau u 3axa4m U3y4eHUs1 TUCHUIJIMHBI:
¢opMupoBanue y  OOydJalOmIMXCS  MOHATHHHOTO
ammapata O CBOWCTBaX KOKca MW MIpoOIeccax,
MPOUCXOMSIIUX TMpPH €ro MOJYyYEHUH, a TaKKe O
arperatax, HCHOJB3YEeMbIX I KOKCOBAaHUS M HUX
KOHCTPYKTHUBHBIX OCOOCHHOCTSIX.

OcHoBHbBIE pa3/ieJibl JUCHUILTUHBI:

Kokc - mpuMeHeHue u TpeOOBaHUS K KadeCTBY.
OCHOBHBIE TIPEJICTaBICHHUS O TMPOIECCe KOKCOBAHMSL.
Cnekanne © KokcooOpaszoBanume. KokcoBanume B
MPOMBINUICHHBIX Me4yax. Kiaccudukanus KOKCOBBIX
nieueit. KOHCTpyKIIMM KOKCOBBIX OaTapel ¢ KaMepPHBIMU
neyamMd  (OTEYeCTBEHHBIE  KOKCOBBIE  OaTapen).
TemnorexHuka  KOKCOBBIX neyen. ITpuHunel
OTOIUIEHUSI KOKCOBBIX Ieuei. ['a3pl, npuMeHseMble I
OTOTUICHHUS] KOKCOBBIX TeUeil.

b1.B.06

Teopusi pa3jJMBKH U KPUCTAJLUIU3ALUM CTATU
Henu n 3axa4u U3y4eHUus JMCHUIIAHBI:
pa3paboTKa H  OCYNIECTBICHHE TEXHOJIOTHYECKUX
MPOIIECCOB TONYYEeHUS H OOpabOTKM METAIOB W
CIUNIAaBOB, a TaKKe W3ICNNi W3 HUX; pa3padoTKa
MEpPOMNPUATHH 110 YIPABICHUIO KAYECTBOM MPOTYKIIHH.
OcHOBHBbIE pa3ae/ibl IUCHMILINHBL:
CoBpeMeHHas Teopus  KPUCTAUIM3ALMH  CTaJH.
Teopus HempepsIBHON pa3inuBku cTaiu. COBpEeMEHHBIC
JIUTEHHO-TIPOKATHBIE KOMILIIEKCBI. KauectBo
npousBoauMoil  mpoaykiuu.  OOopymoBaHHWE IS
HETPEepPhIBHOU pa3IuBKHA CTaJIN. TexHonorus
HENPEPBIBHOM pa3IMBKHU CTAJIH.

[K-1; TIK-2

216(6)

b1.B.07

IKoJIoTHYeCKHe MPo0JIeMbl B METALIIYPrUH
Lean v 3a1a4u U3y4eHUs AUCUMILINHBI:
- (hOpMHUPOBAHHUE IKOJIOTO-X03SIMCTBEHHOTO MBIIICHHUS;
- TOJy4YeHHE HEoOXOAUMOro o0beMa 3HaHUH 10

HAay4HBIM OCHOBaM palOHAIBHOIO
IIPUPOAOIIONB30BAHUS; 110 NPUHLHUIAM OpPraHU3ALMH
IIPUPOJOOXPAHHOMN JIEATEIIbHOCTH Ha

METAILTYPTUYECKUX TPEANPUITHAX; M0 (U3UUECKUM,
XUMHYECKUM H  (U3UKO-XMMHUYECKHM  OCHOBaM
MPOIECCOB OYHMCTKM Ta30B M BOABI, a TaKxke
PEKYJIBTUBALINH HapyIIEHHBIX 3eMeTb; o
KOHCTPYKTHBHBIM ~ OCOOCHHOCTSIM  amllaparoB M
YCTaHOBOK JIJIs1 OYMICTKH T'a30B U BOJIBI.
OcHoBHbBIE pa3/ieibl JMCHUIIAHBI:

Pone oxpaHbl OkpyKaromeW cpeapl B KM3HU
COBPEMEHHOTO o01ecTsa. Il'ocynapctBennoe
pEeTylIMpoBaHHE MPHUPOJOIOIB30BaHUS W OXPaHbI
OKpyXaroIlel cpepl. 3arpsA3HEHUE OKpY’KaroUleH
cpebl METaJIITypru4ecKUMH MPEANPUATHAMH.
MHxeHepHble METO/IbI 3aIIUThl OKPYXKAIOIIEH Cpeabl OT
TEXHOT€HBIX BO3/I€IICTBUI METaJIITyprudeckoro
MIPOM3BOACTBA. [IeeynaBnuBanue Ha
METaJUIyprHYECKUX 3aBOJAaX. XUMHUYECKAs OYHUCTKA
razoB OT Ta3000pa3HBIX coeauHeHUH. OdmcTKa
CTOYHBIX BOJ W  TIPOMBIIUICHHBIX  cOpOCOB

VK-1

144(4)
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METAJLTYPrUYECKUX Mpeanpustuii. O4ucTKa ra3oB Mpu
NPOUW3BOJICTBE  arjoMepara ¥ B JIOMCHHOM
MIPOU3BOJICTBE. MainooTxo/HbIe u
pecypcocOeperaiomiue TEXHOJOTHH B METaJUTYPrHH.
Onpenenenue KO3 puIreHTa JKOJIOTHYECKOU
OIMAaCHOCTH METaJUTyprUIeCKHX MPEINPUITHH.
OmnpenesicHUe TIMPUHBI CAHUTAPHO-3AIUTHOW 30HEI
MPOMBIIIUICHHOTO ~ TPEANPUATHS € BPESAHBIMU
BEIOPOCAMH.

b1.B./1B.01.01

Teopus npoueccoB NPOU3BOACTBA YYI'YHA
Henn n 3axauu U3y4eHus JMCHUILIAHBI:
npuoOpeTeHne O0O0y4YaroIIUMHCS 3HAHWH, YMEHUH WU
BJIQJICHUH B COOTBETCTBUU C BUIOM MTPOECCHOHATEHOM
JeSITETbHOCTH: ¢dbopmupoBaHue TOTOBHOCTH
UCIOJB30BaTh (yHIIAMEHTAJIbHBIC OOIIEHHKCHEPHBIC
3HaHUSI B NPOQECCHOHAIBHOM  AEATENBHOCTH,
npuoOpeTeHne CIIOCOOHOCTH MIPUMEHSATH
WHHOBAallMOHHBIC METO/bI peUICHUA HNHXCHCPHBIX
3aja4y, pa3BUTUE  CIOCOOHOCTH  aHAJM3HPOBATh
OCHOBHBIE 3aKOHOMEPHOCTH (Da30BbIX PABHOBECHUH U
KHMHCTUKHN npeBpameHHﬁ B MHOI'OKOMITIOHEHTHBIX
CUCTEMax IS Hay4YHO-UCCIIEI0BATEIbCKON
JIESITENIbHOCTH B COOTBeTCTBUU ¢ TpeboBarmsmu OI'OC
BO mo nanpasnenuro 22.04.02 MeTamtyprusi.
OcHoBHBIE pa3/ieJibl JMCHUTIIAHBI:
TpeboBaHMs K CHIPHEBBIM MaTepuanam (arjiomepary,
okarblmaMm, jgo0aBkaM) H K Kokcy. IIpornos
paboTOCTIOCOOHOCTH JIOMEHHOH IeYd B Pa3IUYHBIX
ycnoBusix. [IpoMbiBKa U (popMUpOBaHHE TrapHHCaxXa.
Pemrenne onTUMH3aLMOHHBIX 3a7ad MPH OpPTaHU3aLUN
X0J1a TIPOIIECCOB MPOU3BOJCTBA UyryHa. ONTUMATBHBIHA
PEXUM 3arpy3kyd MarepuajioB B M€Ub TPAAUIMOHHBIM
KOHYCHBIM, COBPEMEHHBIM JIOTKOBBIMH M HOBBIM
POTOPHBIM YCTPOHCTBaMH. CoBpeMeHHbIE
I/IH(l)OpMaHI/IOHHBIe TEXHOJIOI'UHU JUISL
COBEPILEHCTBOBAHUS MPOLIECCOB MPOM3BOICTBA YyT'yHa
ONTUMAJIBHBIM  PACIPEACICHHEM CJIOS  IIMXTOBBIX
MaTepuajoB Ha  KOJIOUIHHKE JIOMEHHOH  IIeYH.
HpI/IMeHeHI/Ie MCETOJ0B YHUCJICHHOTIO MOACIUPOBAHUMA
NPOLIECCOB C PACCMOTPEHHEM peakuuil B (GpypMeHHOM
ouare JIOMEHHOU NeYd U (PU3NIECKOT0 COCTOSIHUS 30HBI
ropeHus. PacuéTel  HEpPaBHOBECHBIX  COCTOSIHUI
JIOMEHHOTO TIpoIlecca B YCIOBHUSX HENPEPBIBHOTO
JBIKEHMsST MaTepUaJoB B JOMEHHOM TMeud |
OTIPEAETSAIONIE PONHM  CHJIOBOTO  B3aUMOJICHCTBUS
MOTOKOB MMHUXTHI W Ta3a. Co3ganme ©  aHAIW3
MaTEMaTHYECKUX MOJEJIEN IPOLECCOB INPOU3BOJCTBA
YyryHa Ha OCHOBE 3aKOHOMEpPHOCTEH TWPOIECCOB B
HOMCHHOﬁ ncyu, B TOM qucJie COOTHOILIICHUA
TEINIOEMKOCTEH TOTOKOB IIMXTHl M Tras3a, OOLMX M
30HAJIBHBIX TEIUIOBBIX 0aaHCoB.
MHorokpurepuaibHble 3ajauu ONTUMU3ALUU
MPOLIECCOB TMPOW3BOJCTBA YYryHa UIsl OOecleUeHHS
POBHOI'O CX0J1a MIUXTHI C JOCTUKEHUEM MAaKCHMaJIbHON

IK-1; I1K-2
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MIPOU3BOAUTEIBHOCTH W MHHHUMAJIBHOTO YJIEJIBHOTO
pacxoga  kokca. OpraHusanus mpolecca  IpU
HEOOXOIUMOCTH OTPAaHWYEHHUs HPOU3BOAMTEIBHOCTH
neyd. MeToasl  TEPMOAMHAMUYECKHX  pacuéToB
MIpEJIeIbHON CTENEeHU HCHOIb30BaHUs MOHOOKCHIA
yriepoaa U BOAOPOJa IIPU BOCCTAHOBIICHUH JKeJe3a U3
OKCHIOB,  CTENEHHW MpPSIMOTO U  KOCBEHHOTO
BOCCTAaHOBJIGHHS 3JEMEHTOB 4YyryHa. MeTogomorus
aHajam3a W 00pabOTKM WHPOPMAIMOHHBIX IMOTOKOB H
MH(QOPMALMOHHBIX Mozenei Ha npumepe
(bopMHupOBaHUS YyTryHa u MEPBUYHBIX,
MIPOMEKYTOUHBIX M KOHEYHBIX IIUIAKOB IO BBICOTE
JIOMEHHOH meun. MupoBbIe pecypchl WHGOPMAIUH O
Ipoleccax IMPOW3BOACTBA YYTryHA. AHAaJIU3 IOJHOTO
TEXHOJIOTMYECKOI0 LIMKJIA IOJy4YeHUsl 4yryHa. Bunsl
YYI'YHOB; IIOKa3aTelld, XapaKTEepPU3YIOIIUMEe CBOMCTBa
niaKka. AHQJIM3 TEXHOJOIMYECKHX IPOLECCOB IS
BbIOOpa MMyTei, Mep W CPEACTB YIPABJICHUS KaueCTBOM
YyI'yHa. OcHoOBHBIE HampaBJICHUS pa3BUTHA
MPOM3BOJCTBAa UyryHa. Pa3paboTka mpenyioxeHwid o
COBEpUICHCTBOBAaHMIO  MNPOM3BOJACTBA  Yyr'yHa B
YCIIOBUSIX 3aJlaHHOTO TMpeanpuarus (Ha mpumepe
[MTAO“MMK?”). [Ipumenenue VHHOBallUOHHBIX
METOJIOB peLIeHUs 3aJay I10 IIPOU3BOACTBY YyIryHa.
TunoBele CHUCTEMBI aBTOMAaTHYECKOTO YHpaBJICHUA
TEXHOJIOTHYECKUMHU npoleccamMmu MIPOU3BOJCTBA
yyryHa. CHCTEMBI TOIJIEPKKH TNPHHATHS PELICHHUS.
PaspaboTka  mpeIoKEHHMH IS TEXHHYECKUX
periaMeHToB M CTAaHAApPTOB 1O  OOECIEUYECHHUIO
0e30macHOCTH  MPOM3BOACTBEHHOIO  Ipolecca B
JOMEHHBIX Te4yax. Pa3paboTka TEXHOIOTHYECKOH
OCHACTKH MTPOM3BO/ICTBA YyTyHA M NIEPEpa0OTKH IIAKA.
Ynpasnenue TEXHOJIOTHYECKUM MPOLECCOM
NPOM3BOJCTBA YyTryHa B JOMEHHBIX IeYax.

B1.B.1B.01.02

IIpoexTHpOBaHUE MPOLECCOB MPOU3BOCTBA
arjiomepara

Henu u 3axa4u U3y4eHUs TUCIHUILTHHBI:

SBIISIETCSI  TIPUOOpeTeHHe OOYyJaIoNUMUCS 3HAHWM,
YMEHMI M BIQJICHU B COOTBETCTBUU C BHUJOM
po(heCCHOHANBHON JIEATENFHOCTU: CIIOCOOCH pelaTh
MPOW3BOACTBEHHbIE W  (WJIM)  HWCCIIEA0BATEIbCKHE
33/1aud Ha OCHOBE (yHIAMEHTANBHBIX 3HAHHA B
obnactu meramryprun (OIIK-1), cnocobeH oreHMBaThH
pe3yIbTaThl HAyYHO-TEXHUYECKHUX pa3paboToK,
Hay4YHBIX HCCIIeTOBAHMMA u 000CHOBBIBATh
COOCTBEHHBIH BBIOOp, CHCTEMATH3UpPyS H 0000mas
JIOCTMKEHHUST B OTPACiId METAUIyprUH H CMEXHBIX
obmactsix (OITK-5).

OcHOBHBIE pa3aesibl IUCHUILUTHHBI:
HUccnenosanue ONTUMU3AIUU cocrapa
arJioMeparioHHON VX THL. Uccnenosanue
OKOMKOBaHMsI  IIHUXThl JUIL  IOCIEnyromen  eé
armomeparuu. MccrnenoBaHue JBWKEHUS Ta30B H
TEIJIONepeaya MpU  OCYHIECTBICHHUH  MPOLECCOB

TIK-1; TTK-2
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MPOU3BOICTBA arjiomeparta. VccienqoBanue OKUCICHUS,
BOCCTAHOBJICHHSI, TBEPMOPA3HBIX M KUAKOPA3HBIX
NpoIecChl  MPH  OCYIIECTBICHUM  TPOU3BOJICTBA
arjomMepara.

BJIOK 2. TIPAKTUKA

Oo6s13aTeabHas

4acTb

52.0.01(Y)

YueOHass - Hay4yHO-HcCCJIeqoBaTe/ibcKkas padora
(moJiyyeHue  TMEPBHYHBIX  HABBIKOB  HAY4YHO-
HCCJIe0BATEILCKON padoThI)

eaun u 3a1a4u NPAKTHKH:

MOJTrOTOBKA K PEIICHUI0 MPO()EeCCHOHATIbHBIX 3ahay B
COOTBETCTBMM C TNPOQPHIBHOW  HANpaBICHHOCTHIO
0o0pa3oBaTeIbHOM  NpPOrpaMMbl  MAarucTpaTypbl U
BUAAMHU NPO(PECCHOHANBHON AEATEIBHOCTH - Hay4HO-
HCCIIEN0BATENBCKOM.

OcHoBHbBIE ITaNbl NPOX0KAEHUSI NTPAKTUKH:

1. [InaHMpOBaHNE HAYYHO-HCCIEIOBATENBCKON PabOTHI
(HAP): 03HAaKOMJICHUE c TEMAaTHUKON
UCCIICIOBATEIbCKUX PabOT B JaHHOH oOyactu, cOop,
00paboTKy 1 aHanu3 nHpopmarwu o teme HAP.

2. Hammucanwme pedepara o n3dpaHHOl TeMe.

3. [IpoBeneHue Hay4HBIX UCCIICAOBAHUMN, TEXHUUCCKUX
pa3paboOTOK WU MPOCKTUPOBAHHSI.

4. KoppekTHpoBKa IUIaHa MPOBEACHUS HAY4YHO-
MCCIIEIOBATEIBCKOM pabOTHI.

5. CocraBienue oTyeTa M0 HAYIHO-UCCIICIOBATETHCKOM
pabore.

6. [lyOnmuHast 3amuTa BEIIOJTHEHHOW PaOOTHI.

OIIK-2; OIIK-4

324(9)

YacTtp, popMupyeMasi y4HaCTHUKAMHU 00Pa30BaTeIbHbIX OTHOIIEHH I

52.B.01(I)

IpousBoacTBeHHAS - HAYYHO-HCCJIEA0BATEIHCKAS
paborta
Henu u 3a1a4yM NPAKTUKU:
- TIpUOOpETEHHE HCCIIECAOBATEIbCKUX HABBIKOB IO
CIEIMALHOCTH B J1a00OPAaTOPHBIX YCIOBUSIX;
- YAOBJIETBOpPEHHWE TMOTPEOHOCTEH JUYHOCTH B
Ka4eCTBEHHOM BBICIIIEM 00pa30BaHUU B COOTBETCTBHH C
tpeboBanmsivu  ®I'OC  BO mo  HampaBieHHIO
noaroroBku 22.04.02 Merannyprus;
- YIOBJIETBOPEHHE MTOTPEOHOCTEH 001IIecTBa, HAYIHOH U
MPOU3BOJICTBEHHON Cpellbl YPallbCKOTO pErvoHa B
HAyYHO-TIeIar OTHIECKUX KaJIpax B obnactu
METAJTyPTUU ¥, B YaCTHOCTH, METALTYPTUU YEPHBIX
METAJIOB.
OCHOBHBIE 3TANbI MPOXO0KICHNUS:
1. O3HakOMJICHHE C TEMAaTHKOW HCCIIE0BATEIbCKIX
paboT Kadempel METALIYPIrMM W XHMHYECKHX
TEXHOJIOTH.
2. BwiObop um 00OCHOBaHHE TEMBI HCCICIOBAHUS WU
OIIEHKA €€ aKTyalbHOCTH.
3. CocrapieHne WHIWBHAYATLHOTO IUIaHA PabOThI
Marmcrpa.
4. bubnuorpaduyeckoe U MATEHTHOE UCCIIEI0BaHUE TI0
BBIOpaHHOH TeMe M TOCTaHOBKA 33 [a4H.
5. CocraBieHHe JUTEPATYPHOTO 0030pa COCTOSHUS

[K-1; TK-2
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BOIIpOCA.
6. Bpibop Meroma wcciaenoBaHUS (TEOPETHIECKOTO,
AKCIIEPUMEHTAIEHOTO m1abopaToOpHOTO WA
MIPOU3BOACTBEHHOIO).
7. CocraBieHue 1aHa UCCIEJOBaHUIH.
8. IIpoBeaenne HAyIHO-HCCIIEIOBATENBCKOM PabOTHI.
9. KoppekrrpoBka miana nposeneaus HP.
10. CocraBnenue otyera no pezynpratam HUP.
11. Hanmmcanume craThy, MoKiana, ohopMIICHUE 3asSBKH
Ha  m300peTeHue, MONIE3HYI0 ~ MOJENb WA
panroHATH3aTOPCKOE MPEIIOKEHHE.

12. TloaroToBKa BHIIOTHEHHON padOTHI K 3alLIHTE.

B52.B.02(IT)

IIpousBoacTBEeHHAS - TEXHOJIOTHYeCKast
(MpoM3BOACTBEHHO-TEXHOJIO0TNYECKasi) IPAKTHUKA
Henn n 3a1a4u NPaKTUKH:
3aKpeIicHue u yriyoaenue TEOPETUUECKON
MOATrOTOBKM OOYYAIOIIErocsi B BONPOCAX TEXHOJIOTHUH
MIPOM3BOCTBA YEPHBIX METAJUIOB: arJIOMEpallMOHHOTO
MPOM3BOJICTBA, BBHIMJIABKH YyryHA B JIOMEHHBIX Ieyax,
BBIIUIABKH CTAJIM B KUCIOPOAHBIX KOoHBepTepax u JCII,
HETPEPHIBHOM Pa3IMBKH CTAJIH.

OcHoBHbBIE ITaNbl NPOX0KAEHUSI NPAKTUKH:

1. Opranmzanus npaktuku (OdopmiieHre Ha IPAKTHKY
B OTHEJIE TEXHHUYECKOro OOYy4YEeHHS MNpPEINpHUsTUS.
Ilonyyenue mnpomycka Ha mnpeanpusarue. M3ydeHue
NpaBWJI TEXHUKH Oe30macHOCTH. WHCTpyKTax 110
TEXHUKE OC30TIaCHOCTH).

2. [IpousBoacTBeHHslii (BoimonHnenne 3aqanuii U paboT
Ha KOHKPETHOM pabodeM Mecre. BrimonHeHue
MHIMBUAYaJIbHBIX 3aJaHui 1o mnpaktuke. [locemenue
JIGKIMHA ©  OKCKypcud Jjisi  mpaktukantoB. COop
Mmarepuaia. Habmoaenus.)

3. OOpaboTka M aHaINW3 MOJYYEHHOW WH(POPMALUH
(OGpabotka wu cucremaru3anus (AKTHUYECKOTO |
JUTEpPaTypPHOTO MaTepuana).

4. TlomroroBka ortuera no mnpakTtuke (CocraBieHue,
HanucaHue 1 ohopMIIEHHE OTYETa MO IPAKTHKE).

5. 3akmountenbHbl  (OdopmiieHHE JTOKYMEHTOB,
CBSI3aHHBIX C OKOHYaHHMEM TIPaKTHKH B OTHAEIC
TEXHUYECKOro oOydeHus mpennpustusa. Cravya ordera
10 IPaKTHKeE).

[K-1; TIK-2

108(3)

B52.B.03(I0)

IpousBoacTBeHHAs - MPENINNIOMHAS MPAKTHKA
Hean u 3a1a4M NPAKTHKH:
3aKpericHue u yriryoaenue TEOPETUYECKON
MOJrOTOBKM  OOYyYaromerocs,  NPOBOAMUTCS  JIJIs
BBITIOJTHEHHUSI BBITYCKHOW KBAJTU(UKAIIMOHHON pabOTEHI.
OcHoBHbIE 3Tanbl NPOX0KAEeHUSI NPAKTUKH:
1. Opranmzauus npaktuku (OdopmiieHrne Ha MPAKTUKY
B OTJENIie TEXHHUYECKOrOo OOY4YCHHUs MPEINPHUSITHS.
[lonyyenne mnpomycka Ha mnpeanpustue. M3ydenne
NpaBUJI TEXHUKH Oe30macHOCTH. WHCTpyKTax 1o
TEXHUKE O€30TIaCHOCTH).
2. IIpowsBoacTBeHHBIN (BhIMomHEHNE 3aMaHmid 1 paboT
Ha KOHKPETHOM paboueM Mecte. BrimonHeHue

TK-1; TIK-2
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WHJIMBHUIyaJIbHBIX 3aJaHuii 1Mo mpaktuke. [locemenue
JMeKIUHA © OKCKypcud mansi mpaktukantoB. COop
Marepuana. HabmoneHus. )

3. OOpaboTka M aHanMM3 MOJYYCHHOW WH(POPMALUH
(ObpaboTka u cucreMaTu3alys (AKTHUYESCKOTO WU
JTUTEPATYPHOTO MaTEepHaa).

4. TlomroroBka otueta mo mpaktuke (CocraBieHHE,
HanucaHue 1 oopMIIEHHE OTYETa MO IPAKTHKE).

5. 3axmountenbHbiii  (OdopMieHne JOKYMEHTOB,
CBA3aHHBIX C OKOHYaHWEM TIPaKTHKH B OTHAEIC
TEXHUYECKOro oOydeHus: mpennpusitusa. Cravya ordera
0 TPaKTHKeE).

OT/JI. PAKYJIBTATHUBbLI

®T/.B.01

CoBpeMeHHbIE TeXHOJIOTHHU IHeprocéepeskeHust B
YepHOii MeTAJLUTYpPruu
Lean u 3a1a4u N3y4eHUsl TUCHMILINHBI:
JaTh OOydYaroImuMcsl 3HAaHMSA: O HOBBIX CIOCO0ax
W3BJICUCHHUS KeJe3a W3 PYTHOTO CHIPbS M BBHIIABKH
CTalli, TMO3BOJLSIIOIIUX PACHIUPSTH CBHIPHEBYIO 0azy
YepHON METaUTypruy, yjlydllaTh KaueCTBO M CHIKATh
ce0ecToMMOCTb CTasy, MOBBIILIATH
MMPOU3BOJUTCIIBHOCTL arperaroB, YyIpouaTb 3aladyu
ABTOMATH3aLUH, YJIYUIICHUE YCIOBHHA TPYAA U 3aLUThI
OKpY’Kalolled cpeapl; O MPUHIHUIHAIBHBIX OCHOBAX
HOBOH pecypcocOeperaromeld 1 3KOJOTHYECKH MeEHee
OMMAacHOW IPOU3BOJCTBEHHO-TEXHOJIOTHUECKOW CXEMBI
YepHOH METaJUTypIuu.

OcHoBHbBIE pa3aeabl JTUCHUIJIUHBI:

DHeprocOeperawmyue TEXHOJOTHH  MPOU3BOACTBA
yepHbIX MeTasioB. OCHOBHBIE HAIIPABJICHUS Pa3BUTHUS
SHEpProcOeperaomyx  TEXHOJOTMH  NPOU3BOACTBA
YEPHBIX METAJJIOB. DHEProcOeperawmmue TEXHOIOTHH
NPOM3BOACTBA METAJUIM30BAHHOTO CBIPbS M UYyTyHa.
Knaccudukamus  crmocoboB — sHeprocOeperarommx
TEXHOJIOTHH, UX KpaTkas xapakTepucTuka. [Ipormecch
tBepaodasznoro BoccraHosienus: DRI, HBI, Fastmet,
Inmetco, Dryiron, Midrex, HyL.

YK-1

36(1)

®T/1.B.02

CoBpeMeHHBIH HHAKAHHPUHT METALTYPIrA4ecKoro
NMPOU3BOACTBA
Henn n 3axa4u u3ydeHus JMCHUILIAHBI:
- 3HAaKOMCTBO C COBPEMEHHBIMH TEXHOJIOTHSIMHU
MIPOM3BOICTBA YEPHBIX METAIIJIOB;
- YMEHHE aHaJN3UpOBaTh, KOHTPOJIUPOBATH pPabOTy
arperaros JUIsi IPOM3BO/ICTBA YEPHBIX METAJUIOB;
- IIOJIy4YECHHUE HOBEHIIEH HHpOpMAIUH 0
PEKOHCTPYKIMSIX METALTyprudeckux arperaros B [IAO
«MMK».

OcHoBHBIE pa3/eJibl JMCHUILIAHBI:

IIpenmpoextHbie  pabotel. Ayaut. TexHmueckoe
3amanue.  TexXHHKO-KOMMepYecKoe  MpPeI0KEHHE.
[InanupoBanue pador. ABTOpCKHH HaJ30p.
T"apaHTuHiiHbIC UCTIBITAHUS.

VK-2

36(1)




