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Paznen 1. OBIIIAA XAPAKTEPUCTUKA MOJY.JISI «COBPEMEHHBIE ITPOILIECCHI
NMPOMU3BOACTBA YEPHBIX METAJLJIOB»

1.1. AHHoTanmusf cojep:kaHHs MOJY.JIs

Mozyns M.1.5. «CoBpeMeHHEIE POIIECCH MPOU3BOACTBA YEPHBIX METAILIOB» BKIIOYEH
B o0myro dacte B.l1. yd4ebnoro mmana. «CoBpeMeHHBIE MpPOIECCHI IPOM3BOJICTBA YEPHBIX
METa/UIOB)» CONEPXKHUT CIEAYIOLIME pa3fienbl: TeXHONOTHs Iporecca IIPOM3BOICTBA YEPHBIX
MeTasioB (1.5.1); MeTozab! aHanu3a 1 MPOrHO3a TEXHONOTHYECKUX PEIKUMOB TOMEHHOM IIIaBKH
(1.5.2); Texmomorudeckoe IPOEKTHPOBAHHE IIPOLECCOB IPOM3BOJCTBA YEPHBIX METALIOB
(1.5.3). B mpomecce u3ydeHHS DaHHOTO MOAYJS CTYAEHT JIO/DKEH OBJIANETh NPHEMAMH H
METOJaMH BBIPaDOTKH M OLEHKH IPHHATHIX TEXHOJIOTHYECKHX pEIEHHH B IIPOIECCE BBOJA
HOBBIX M PEKOHCTPYKIHS JEHCTBYIOIIHUX OOBEKTOB METATYPrHUECKOTO MPOM3BOACTBA. AKIIEHT
JieNnaeTcs Ha BCKPBITHE CHCTEMHON 3aBHCHMOCTH PEHTAOENbHOCTH TPOH3BOICTBA, Kak OT
NPaBHJIBHOCTH BEIOOPA TEXHOJOTHYECKOTO MPHHIIMIIA, TAK M OT IPHMEHEHHS TEXHOJIOTHUECKHX
Meponpuataid. Ocoboe BHUMaHUe yIENseTcs YIPaBIEHHIO KAYECTBOM KOHEYHOM IMPOLYKIHH B
COOTBETCTBHM C COBPEMEHHBIMH TPeOOBaHMUSMH; aJaNlTallMd M3BECTHBHIX TEXHOJOTHH IO
HMMCIOIIHECS Pecypchl OpraHM3alliM; pa3pabOTKe HOBBIX (MHHOBAIMHOHHBIX) TEXHOJIOTHH C
y4eToM TpeOOBaHMH 3KOIOTHYECKOH U MPOMBINLIEHHON 6€30aCHOCTH.

1.2. CTpykTrypa u 00beM Moy Ist

O0bem JHCHHNIHH Popma HTOroBoH
Ne I MOZXYJISl H BCEI0 | mpoOMeKYTOYHOI aTTecTaAlHH
n/n b e e MOAYJISl B 324€THBIX | 0 JHCHHUIJIHHAM MOAYJIS H B
€AHHHIOAX H Yacax eJIoM Mo MOZJY.JII0
1 Texnonorus nponecca 5/180 Dx3aMeH
NIPOU3BOJICTBA YEPHEIX METAJLIIOB
MeTtob! aHaNIM3a B IPOTHO3a 5/180 JK3aMeH,
2. | TEeXHONOTHYECKHX PEKUMOB Kypcogas pabora.
JOMEHHOH IIaBKH
Texnonoruyeckoe 5/180 JK3aMeH
3. | mpOEKTHpPOBaHKE MPOLECCOB KypcoBoit mpoekt
IIPOH3BOJCTBA YEPHBIX METAIUIOB
HUTOI'O no Mmoxaymo: 15/540 HE NPeayCMOTPEHO

1.3. TlocienoBaTeLHOCTH OCBOEHHSI MOAYJIs B 00pa3oBaTeILHOI nporpamme

CrniocoOb1 B METO/IBI OIIEHKH KauecTBa

IIpepekBH3HTHI MOy IsI o
METaJIITypru4ecKoil MpoayKIHK

HOCTpeKBPBHTbI H KOPPEKBH3HTHI COBpeMCHHbIe IIponeCChl H TEXHOJIOTHH JIMTEHHOTO
MOayJisg IIPpOHU3BOACTBA

1.4. PacnpeneaeHne KoMIeTeHUHI M0 AHCHUILTHHAM MOIYJIs, IVIAHHPYEMbIE
pe3yabTaThl 00y4eHHs (MHANKATOPBI) MO0 MOIYJII0

W3syueHne IMCHMINIMH MOAYJIS TIpeayCMaTpHBaeT (OPMHPOBAHHME KOMIIETEHI[HH
IIOCPENICTBOM IOCJIE0BATEIBHOIO OCBOCHHS PE3YJbTaTOB OOYUYEHHS Ha OIpPENEIeHHOM YpPOBHE
CIIOXKHOCTH COOCPXKaHHs.

Pesynbrarhl 00y4eHHs] MO AMCHIHIUIMHE — 3TO KOHKPETHBIE 3HAHHS, YMEHHs, ONBIT H
ApYTHE pEe3yNbTarThl (COAEpHKaTelbHblE KOMIIOHEHTHI KOMIIETEHI[HH), KOTOPHIX ILIAHHPYETCS
AOCTHYh Ha JTane M3Y4YEeHHs JUCIMIUIMHBI MOAYIS W KOTOpBle JIOJKHBI  OyayT
IIPOIEMOHCTPUPOBAHEI obyuaromumMucs H OLIEHEHBI IpenojaBareieM o



MHIMKaTOpaM/H3MepAEMBIM KPHTEPHSIM, BKIIIOYCHHBIM B (QOPMYIIUPOBKY PE3yJILTaTOB 00ydeHH s,

Wunuxatop — 3T0 npH3HaKk / curHan/ Mapkep, KOTOPbIA MMOKa3bIBAET, Ha KAKOM YDOBHE
o0ydJaromuics JOKEH OCBOMTH pe3yJbTaThl OOyYeHHS M MX IIPEIbSBICHHE JOJGKHO
MOATBEPHUTE (HaKT OCBOSHHUS MIPEIMETHOTO COAEPKAHHS JAHHOM MHUCIUIIIHHEL

Wupukatopsl y4YMTHIBAIOTCS IpH BBHIOOpE M COCTaBIE€HHW 3aJaHuil KOHTPOJILHO-
OLICHOYHBIX MEPONIPUATHH (OLIEHOYHBIX CPEICTB) TEKYIUEH M IPOMEXYTOYHOM aTTECTAIMH.

paspabaTelBaTb THIIOBbIE H
MHHOBALIHOHHBIE
TEXHOJIOTHYECKHE TIPOLIECCHI

Ilepeuenn
Kon m HaumeHoBanne Ilnanupyembie pe3yabTaThl 00yUYeHHs
JHCIMILIHH
KOMIIETEHIHH (MHIUKATOPBI)
MOIYJIfI
1 2 3
TexHonorus VK-1. CnocobeH | 3HaTh: OCHOBHBIE 3aKOHOMEPHOCTH TPOLIECCOB
npotlecca OCYLIECTB/IATL KPHTHYECKHI | reHepaLy ¥ NepeHOca TEIIOTh, JBHKEHHS
NpoOU3BOACTBA aHaliu3 npoﬁneMme JKUAKOCTH H rasoB NIPHMEHHUTEINIBHO K
YEpHBIX METAJUVIOB | CHTyalHii Ha OCHOBE | TEXHOJIOTHYECKUM METaJUTypru4eCKUM arperaram.
CHUCTEMHOIO Nnoaxona, | ¥YMerb: BbIOMpaTh palMOHAJIBHBIE CIIOCOOBI
BbIpa0aThIBaTh  CTPATETHIO | MPOM3BOACTBA H 00pabOTKH METALIOB
ACHCTBHI Biagers: MeTonMKaMH aHayH3a MPOOIEeMHBIX
CHUTYaLlHH.
IIK-6. CnocobeH | 3HaTh: OCHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX

1 (PU3MKO-XMMHYECKHX TPOLIECCOB
NPHITPOU3BOICTBE YEPHBIX METAIIJIOB.
VmMers: pacCUHMTEIBATL H AHaJTH3HPOBAaTh

B cBoeii obnactu | XMMHYECKHe H PU3HKO-XHMHYECKHE MPOLIECCHI B
NPOU3BOICTRA. TEXHOJIOTHYECKUX NpOoLIeccax MPOU3BOACTBA
YepHbIX METAIJIOB.
Baagers: OCHOBHBIMH (PU3HKO- XMMHYECKHMH
pacyeTaMH METaJLTypPruyeCKHX MpOLECcCOB.
ITK-10. Cnocoben | 3naTh: OCHOBHBIE 3aKOHOMEPHOCTH I'€HEPALIMM U
NPHHUMaTh  0DOCHOBaHHbIE | MEPeHOCa TETUIOTHI.
TEXHHYECKHE pELIEHHA B | YMeTb: pPacCHMTHIBATH H aHATM3HPOBATH
npocdeCcCHOHATLHOM MPOLIECCH] TOPEHHMS TOTI/IMBA H TEIUIOBbLLIEIEHHS,
NEATENILHOCTH, BbIOMpATh | BHELIHErO M BHYTPEHHEro TerooOMeHa.

s dexTuBHBIE M Ge30macHble
TEXHHYECKHE CpeacTBa |

B.mu]erb: METOJHKaMH pacHeTa TEXHOJIOTHYECKHX
PEXKHMOB METAJTYPIrHYE€CKOr0o NpOH3BOACTRA.

TEXHOJIOTHH.

TK-12. CnocoGeH | 3HaTh: METOIbI aHANH3a MOJIENIEH, SIBIEHHI 1

NPOBOIMTh NATEHTHEIH | TEXHOJOTMYECKHX NPOLIECCOB.

TIOMCK H HCCIIENIOBaTh | YMeTh: HCIMOJb30BaTh CIIPABOYHYIO JIATEPATYpy

NaTeHTOCIOCOOHOCTD W | AN BBITIOTHEHHS PacyeTOB.

noKasaTeJd  TeXHUYecKoro | Biaagers: HaBbIKaMH MATEHTHOIO MOMCKA M
OBHS pa3paboToK. HCCIIEIOBAHNS.

IK-14. CnocobeH | 3HaTh: TEOPETHYECKHE OCHOBbI TE3HONIOTHIH

pa3pabarbiBaTh M | MEeTaJulypru4ecKoro npo13BOACTEA.

PEau30BbIBATh ¥YMeTb: ONUCHIBATH, PACCUHTHIBAThH H

MEpONpHATHA  YIpaBJIEHUA | aHATM3UPOBATh MPOLECCH] NIEpeHOCca Teria U

KaueCTBOM BBIITYCKAaeMO# | Macchl, BEIAENATh (haKTOPhI ONpeaeiAIOIIHE UX

TIPOAYKLHH. HHTEHCHBHOCT.

Biaaners: pacuyeTHHIMHM METOAMKAaMH OLIEHKH
CTETNEHH Pa3BHTHs OCHOBHEIX SBJICHUH,
[1apaMeTpOB H NOKa3aTesieH MpoLecCoB CIUIABOR Ha
OCHOBE JKeJiesa.




Meronbl aHanM3a M
MpOTHO3a
TEXHOJIOTHYECKHX
PEXHMOB
JIOMEHHOH IJ1aBKH

IK-7. Cnocoben
pazpabartbiBaTh TEXHHKO-
3KOHOMHUYECKOE
obocHoBaHue

HHHOBAIlHOHHBIX pemeuni&.

3HaTh: MeTOZAbl TEPMOAMHAMHUYECKHUX pPacieToB.
YMerb: BBISABIATE JOMHHHPYIOILHE (aKTOPHI,
omnpeeNstolINe NIOKa3aTeny paboThl neuu
Baazerb: MeToposordel peLleHus 3an1ay aHanu3a
W MPOTHO3a TEXHOMOTHYECKHX PEKUMOB H
NIoKasareJieil poLeccoB

TTK-8. CnocoGeH | 3narb: OCHOBHbIE [IOAXObI K PELLIEHHIO 3a1a4
paspabartbiBaTh aHanM3a ¥ NpOrHo3a TEXHONOTHYECKHX PEXXHMOB H
NPeANOKEHHS no | nokasareneif paGoTb! JOMEHHbIX Neyei
MOBBILIEHHIO ¥YMeTh: HCMONB30BaTh COBPEMEHHbBIE
3Hepro3(pPeKTUBHOCTH HH(OpMalMOHHBIE TEXHONOTUH A
MeTaJlJIyprudecKkoi COBEPILEHCTBOBAHMA MPOLIECCOB YIPaBIEHHS
TEXHOJIOTHH, oObeKTaMH
Baagers: MeTOIHMKaMHM BHITIOTHEHHS
TEXHOJIOTHYECKHUX PAaCUeTOB NPOLIECCOB MOMYYEHUS
Hyryna
[K-12. CrniocobeH | 3HaTh: MeTOBI aHANH3a M MPOTHO3a
NpOBOAHTH MAaTeHTHBIH | TEXHOJIOTHYECKHX PEXKHMOB ,E[OMGHHO]‘;I T1J1aBKH
NOUCK M HCCIIEIOBaTh | YMeTh: KPHTHYECKH OLIEHHBATh H MCIIONb30BaTh
NMaTEHTOCNOCOOHOCTh W | HOBEHIIKE NOCTHKEHUS B o0nacTh
NOKa3arend  TEXHHYECKOro | npodeccHOHANbHOM AedaTelbHOCTH Biaaners:

yYPOBHS pa3paboTok.

METONoNIOTHeH pa3paboTku u aHanu3a
HUHGOPMALIMOHHBIX TIOTOKOB M HH)OPMALIHOHHBIX
MoeneH

ITK-13. Cnocoben
NPOBOIMTh  ONTHMH3ALIMIO
NpOLIECCOB
(byHKLHOHMPOBaHHS
MH(OPMALIMOHHBIX CHCTEM B
METAJLITYPrudeCKoOM
MPOM3BOACTBE M  pellaTh
NPOM3BOJCTBEHHbIE  3a/a4H
no MaTeMaTHYeCKOMY
MOJIEJTHPOBAHHUIO u
YIPaBIEHHIO
TEXHOJIOTHYECKHMH

TNPOLIECCAMH B METAILTYPIHH.

3HaTh: OCHOBHbIE TEH/IEHLIUH Pa3BHTHS
METAJLIYPrHy U MaTepHanoBeieHHs H TpeGoBaHHi
K CBIPBIO, METa/lllaM, MaTepHasiaM, HX CBOHCTBaM H
crnoco0am NosyyeHus.

YMerb: HCMONB30BaTh COBPEMEHHbIE
MH()OPMAaLIMOHHBIE TEXHOIOTHH IS
COBEPLIEHCTBOBAHHS NPOLIECCOB YIIPABIEHHUA
obbexkTamu

Baagers: MeTonamMH pelleHHs ONTHMH3ALMOHHBIX
3anay .

TexHonoruyeckoe
NIPOEKTHPOBAHHE
NPOLIECCOB
NIPOM3BOICTBA
YEepHBIX METAJINIOB

VK-2. Cnocoben ynpasisath
MPOEKTOM Ha BCeX JTamax
€ro JKM3HEHHOTO LIMKJIa

3HaTh: TEXHONOTHIO MPOEKTHPOBAHHS
MeTauTypruyeckoro o0opyaoBaHus

YMern: ynpaBnsATh MPOEKTOM Ha BCEX 3Tanax ero
KHM3HEHHOT0 LIMKJIa

Baagerk: MeTOOMKaMH NPOEKTHOH NeATEIHOCTH

[1K-6. Cnocoben
pa3pabaThiBaTh THIIOBBIE H
HHHOBALlHOHHEIE

TEXHOJIOTHYECKHE TIPOLIECChI

3HaTh: YCTpPOICTBO JOMEHHOM MEYH U
BCTIOMOT'aTeIbHOro 000py10BaHHS

Ymerb: pa3pabaThiBaTh THITOBBIE H
WHHOBALIMOHHbIE TEXHOIOMHYECKHE NPOLIECCHI

B cBoeH obnactu | Baajerb: MeTOOMKaMM pacyeTa napaMeTpoB
IIPOH3BOJICTRA. paboTel OCHOBHOTO 00OPYIOBAHHS

ITK-9. Cnocoben | 3HaTh: TEXHONOTHYECKHE HOPMBI TIPH
paspabarbiBaTh NpOeKTUpoBaHUU (habpHK OKyCKOBaHHS, TOMEHHBIX
NPENI0KSHHUS IJ1s1 | meyel ¥ LIEXOB

TeXHHYECKOH H | ¥YMmern: paBpaﬁaTblBaTb NpEeIJIOXKEHHS AT
TEXHOJIOTHYECKOH TEXHHYECKOH U TEXHOIOrMYECKOH

JOKYMEHTALHH Baanere: HaBblKaMH 0QOpMIIEHHS TEXHHUYECKOH U

TEXHOJIOTHYECKOH TOKYMEHTallHH




[TK-10. Cnocoben
NpHHUMATE  00OCHOBaHHEIE
TEXHUYECKHE PpeIlEeHHs B
npodeccHOHaNBHO

NEATEebHOCTH,  BBIOMpaTh
s dexTHBHBIE U Ge3onacHble

TEXHHYECKHE CpeacTea H

3HaTh: YCTPOWCTBO M NMPHHLIMI JEHCTBHSA
KOHBeHepHBIX MalllMH K BCIIOMOTaTeIbHOrO
obopynoBaHus 11 MPOU3BOJCTBA arlioMepara 1
OKaThILIeH
Ymerb: BrIOMpaTh 23ddekTHBHBIE H Oe30MacHbIe
TEXHHYECKHE CPEACTBA M TEXHOIOTHH

Baagerh: MHXEHEPHBIMM pacueTaMH Mo BHIOOpY

TEXHOJIOTHH. BCIIOMOTraTelIbHOro 000pyI0BaHHS
ITK-11. CrocobeH | 3HaTh: OCHOBHBIE METOIMKH pacuera npodmiis
OnpenensThb JIOMEHHO#H TNeuH

OpraHU3aLHOHHO- ¥YMmerb: oOmnpenensTh OpraHU3alHOHHO-
TEXHHYECKHE MEpONpPHATHS | TEXHHYECKHE MEpPOIIPUATHS 110 0DECTIEYEHHIO

no obecrneyeHuIo | MpOHU3BOACTEA

NIPOM3BOICTBA B | Bnajers: MH)KEHEPHBIMH pacyeTaMH Mo BHIOOpY
COOTBETCTBHU ¢ | ocHOBHOro 060OpyAOBaHHS

HOPMAaTHBHOH TeXHHYECKOH

" TEXHONOTHYECKOMH

JOKYMEHTalIHEeH.

IK-14. Cnocoben | 3nare: ycrpoiicTBO (habpHK OKYCKOBAHHS M
pa3pabarbiBaTh M | JOMEHHBIX LIEXOB.

peaH30BBIBATh ¥Ymerb: pa3pabaTbiBaTh M peann30BLIBAT
MEpONpUATHSA  YNPABJICHUA | MEPOTIPHATHS YIPaBIEeHHS KA4eCTBOM

Ka4eCTBOM  BBIIYCKAEMOH | BBIMYCKaeMOM NPOAYKLIMH.

IPOOYKLMH. Baanerb: MHXeHEpHBIMH pacueTaMH id habpuk

OKYCKOBaHHA U TOMEHHBIX 1I€X0B

1.5.

®opma obydenus
Peajn3aims Mozys npetycMoTpeHa Uist 00y4alomuxcs o O9HON M OYHO-3a09HOH (hopMaM.




PA3JIEJI 2. IPOT'PAMMBI MOYJISI ««COBPEMEHHBIE ITPOLECCHI
IMPOU3BOJCTBA YEPHBIX METAJLJIOB»

2.1. PaGo4as nporpamMmMa AHCIHILTHHBI «TeXHOI0THSA Nponecca MPOU3BOACTBA YEPHBIX

METAJLJI0OB»

2.1.1. Conepzxanue H 0cO6EHHOCTH PeaIH3ALHH I CIHILTHHBI

2.1.1.1. Texnoaorun 06y4eHns, HCII0.Ib3yeMble IIPH H3yYeHHH THCIHILTHHBI MOXY IS

Ilpy  W3y4eHHWH JUCIMIUIMHBI [IPUMEHSETCS TPaJUIMOHHAs  (PENpopyKTHBHAs)

TEXHOJIOTHA 06yT-IeHHH.

2.1.1.2. Ilnanupyemble pe3yabTaThl 00y4eHHs (MHIMKATOPHI) N0 JHCIHUILIHHE

Kon m HaumMeHOBaHHe

Ilnanupyemeble pe3ybTaThl 00y4eHHs (HHIHKATOPbI)

npoONeMHBIX  CHTyauMid  Ha
OCHOBE CHCTEMHOrO TOJAXO/a,

KOMIETeHIHH
YK-1. Criocoben ocymecTenaTh | 3HAaTh: OCHOBHBIE 3aKOHOMEPHOCTH NPOLIECCOB FEHEPALIMH 1
KPUTHYECKHUH aHallu3 | NepeHoca TeTUIOTh], IBHKEHUS KHUAKOCTH H Ia30B IPUMEHHTENBHO K

TEXHOJIOPHYECKMM METAILTYPrUYECKUM arperaram.
¥YMeTh: BLIOMpaTH palMOHANIbHBIE CIOCODBI MPOW3BOACTEA H

TEXHOJIOTHYECKHE TpPOLIECCH B
cBoeii 06macTH NPOH3BOICTEA.

BblpabaThiRaTh cTpareruto | 06paboTKK MeTa/LIoB

JIEeHCTBUH Baaners: MeTOIMKaMHM aHasii3a NPOOIEMHBIX CHTYALIHHN,

TK-6. CrniocobeH | 3HaTh: OCHOBHBIE 3aKOHOMEPHOCTH XHMHUECKHX M (PH3MKO-
paspabaTbiBaTb  THMOBbIE M | XHMHYECKHX NPOLIECCOB MPUIPOM3BOCTBE YEPHBIX METAIIOB.
HHHOBALIUOHHbIE YMeTb: paccUMTHIBATh M AHAIM3UPOBATH XUMHYECKHE M DHU3HMKO-

XHMHYECKHE NPOLECCH B TEXHONOTHUECKHX NpoLieccax NpOW3BOACTRA
YePHBIX METaJllIOB.

Bnaners: OCHOBHBLIMH (M3HKO- XHMHUYECKHMH pacyeTaMy
METaJLITypruyecKHX MpoLecCoB.

IIK-10. Crnocofer npuHHMaThL
000CHOBaHHbIE  TEXHMYECKHE
peleHHs B NpodeccHoHanbHOM
JIeATEeNbHOCTH, BEIOMpaTh
apdexTHBHEIE W Ge3onacHbie
TEXHHUYECKHE  CpeacTBa M
TEXHOJIOTHH.

3HaTh: OCHOBHbBIE 3aKOHOMEPHOCTH reHEPALIMH M NIepeHOCa TeLIOThI.
¥YMeTb: paccuMTBIBATh U AHATM3MPOBATH MPOLIECCH FOPEHHMs TOTUTHRA
H TEIUIOBLI/IENIEHHS, BHELITHErO U BHYTPEHHETO TEMI00OMEHa,
Bnajgers: MeTonMkaMu pacyeTa TEXHOJOTHYECKHX PEKHUMOB
METaJLTypru4ecKoro NpOM3BOICTBA.

INK-12. CnocobeH npoBoauTh

3HaTb: MeTonBl aHANK3a MOJIENIeH, ABIEHHI W TEXHOMOTHYECKHX

BBINYCKA€MOH NPOAYKLIHH.

NaTEHTHBIN TIOMCK W | IpOLIECCOB.

HCCe10BaTh ¥MeTb: HCNONB30BaTh CMIPABOYHYIO JIMTEPATYPY /1S BBINOTHEHHS
NaTeHTOCNoCOOHOCTD U | pacyeTos.

N0Ka3aTesH TeXHH4eCcKkoro | Baajers: HaBbIKaMM MATEHTHOTO MOMCKA M MCCIIEIOBAHMS.
YPOBH3 pa3paboTok.

TIK-14. CriocoGen | 3HaTh: TeOpeTHYECKHe OCHOBBI TE3HOJIOTHI METALTYPrHYecKOro
paspabaTsiBaTh U | TIPOM3BOCTBA.

peau30BbIBATE  MEPONPHATHSA | YMETh. OMMChIBATh, PACCYUTHLIBATH M AHATM3MPOBATH MPOLIECCHI
ynpaBieHHs Ka4yeCcTBOM | MEPEHOCa TeIla M Macchl, BbIACTATh (haKTOPBI OTpeaeNsiolHe X

HHTE€HCHUBHOCTD.

BJ'laI.leTl:Z Pacy€THBIMH METOOHKAMH OLIEHKH CTETICHH Pa3BHTHA
OCHOBHBIX fABJIEHHH, napamMeTpoB U nokasaresei NpoOLECCOB CIJIaBOB
Ha OCHOBE XKeJje3a.




2.1.1.3. Conep:kaHHe THCHHNIHHBI

Kon
Paznen, Tema
pa3je.a, Conep:xanne
JHCITHILTHHBI
TeMBbI
IIpeamer u 3anaun kypca. CoBpeMEHHOE COCTOSIHHE
YepHO# MeTaulypruu B Poccun U B Mupe.
Pl Bsenenue p P P
CoBpeMeHHBIE TEXHOJIOTHH NTPOH3BOJICTBA YEPHBIX
METaJLIOB
O6mue nonsaTus. CBOHCTBa OKCHIOB YEPHBIX
MeTtanoB. CTpoeHHe KPHCTAIOB M TBEPIBIX TeJL.
P2 Cocras u cBoiicTBa Pynnble MAHEpabl IPUPOIHOTO M TEXHOIEHHOI'O
METaJLTyprHYECKOr0 CIphsl | mpoucxoxneHus. CocTaB U CTPYKTypa
’ene30pyIHOro chIpbi. OcoOEeHHOCTH NPOTEKaHUS
TBEpAOGha3HBIX PEaKIHii.
MecTopoxneHus pya YepHbIX MeTa/UTOB B Poccu U B
mupe. CriocoObl 1 METOIB! ITIOATOTOBKH
Cripele MaTepuans! st "
METAJIyPrHYECKOT0 ChIPhs K BOCCTAHOBHUTENBHHOI
IIPOM3BOJICTBA YEPHBIX
miaBke. TeopeTHueckre OCHOBBI MPOLIECCOB
P3 METAJUIOB M MX IIOATOTOBKA K
g okyckopauus. KOHTpOJIE XHMHYECKOI0 COCTaBa
METaJLTyprudecKoi
nepepaBorke HCXOJHOTO ¥ MOJArOTOBJIEHHOTO ChIpbs. [IporHos
COCTaBa M BBIXOJ]a MeTaJlla U3 IOATOTOBIEHHOTO
CBIPBSL.
OOmias xapaKTepUCTHKA U COCTOSIHHS YTJIEPO/Ia.
Bunel TBeporo yriepona u CTpykTypa
P4 Yriepos B METaJLTypruu e RARLG JHISHA TPYKTYP "
yrierpaduToBEIX MaTepHaioB. Ou3HyecKHe CBONCTBA
yriiepona. XMMHYECKHe CBONCTBA yriiepoa.
TepMoauHamuKa U KHHETHKA MTPOIIECCOB
I'asu¢pukanms Kucaopoga | BOCCTaHOBIEHHs. METO/I OC/Ie10BaTEILHOTO
OKCHJOB IITUXTHI B (a3oBoro npespaiierus. MeTo ¢ HCIOIb30BaHAEM
P5 mpoleccax CTENEeHH OKUCIEHHOCTH ChIphsi. Omnpenenenue
BOCCTAHOBHUTEIILHO- pacxoza BocctanoBuTeneH. [lpsmoe u Henpsamoe
TEIUI0BOH 00paboTku BoccTaHoBleHue. OnpeiesieHHe BBIX0Ia M COCTaBa
IIPOAYKTOB BOCCTAHOBIIEHHUS.
ITpuHIMOBI OpraHK3aIHK NPOLIECCOB.
XapakTepuCTHKa XapakTepucTHUKH 1edeii U arperatoB. [IpuMensemMoe
P6 BOCCTAHOBHTEIBHBIX obopynoBanue. OnpeneneHue pa3MepoB 1
IIPOIIECCOB nokasaTesnei paboThl JIOMEHHBIX [TeYeif ¥ arperaTtos
IPSMOT0 NOTYYEeHHS HKele3a.
O6mue 3aKOHOMEPHOCTH Tpoliecca
HayriaepoxuBanus. [Ipouecc HayriepoXKuBaHHS
METaIJIOB B XO/Ie BOCCTAHOBIICHUS U BIHAHHE
Hayrnepoxxupanue u pa3IuYHBIX (aKTOPOB Ha COJEPIKAHKE YIJIEpoa B
P7 00e3yrnepoKuBaHUe YepHBIX | ciuiaBe. OcOOEHHOCTH HAYITIEPOXKUBAHKS METAIIIOB
METaJlIOB pa3nuYHBIMH KapOiopu3zaropamu. Teoperuueckue
IOJI0KEHHUS 110 00e3yTIIepOKUBAHUIO METAILJIOB
KHCIIOPOJIOM, BO3IYXOM, OKCHIaMH, IIITAaKOBEIM
pacIiaBoM
PasnoBuaHOCTH nponeccoB. [IpHHITAITEI OpraHU3aHN
XapaKTepHCTHKA = U — P
mpolieccoB. XapaKTepHUCTUKHU Iledell U arperaTos.
P8 CTaJleIIaBHIIbHbBIX
ITpumensiemoe ob6opynosanue. OcobeHHOCTH
IPOIIECCOB

TexHosoruM. Ilokasarenu paboThl cTajenIaBUIBHBIX




arperaTtos.

Bpenneie nprMecH 9epHBIX METAJLUIOB. Y JaleHHe
BPEIHBIX IPHMECEH IPH ITOTOTOBKE
METaJUTyprHyecKoro Chipbs. Y IaleHne BPeaHbIX
IIpUMeced B BOCCTAaHOBHTENIBHBIX MpOIleccax.
Hecynbdypanus 4yrysa u crany. Y gajeHHe BpeJHbIX
IIpuMecei IpU POM3BOJICTBE cTany. BHeneyHas
obpaboTka.

CkBo3HOe paduHHpOBaHHE
YEepHBIX METAIOB

P9

2.1.1.4. SI3pIk peaM3anHH NPOrpPaMMBbI
IlporpaMma NHCIMIIMHEI peanu3yeTcs Ha TOCYJApCTBEHHOM s3bIke Poccuiickoii
®enepanuu.

2.1.2. Yyebno-mMeToauveckoe u HHGopManuonHoe obecrnedeHHe AHCIUILITHHbI

IleyarHble H3MaHHA

1. CoBpemennas ctaab: Teopus u Texsosaorus / O. 0. [llemykos, Y. B. Hekpacos, A. A.
Merenkun [u 7ap.] ; Hayuseli pemaktop M. B. Muponosa ; HukHeTaruasckuii
TEXHOJIOTHYECKHH HMHCTHTYT ($pumman) Yp®Y. — Hmwxmmit Tarun : HuxHerarwibckuii
TEXHOJIOTHYECKHH MHCTHTYT (pumuan) YpdV, 2020. — 400 c.

2. TloBbImenne CTOHKOCTH ()YTEPOBKH arperatoB BHemedHoii o06paboTkm cramm: / A. A.
Merenkun, O. IO. Illemykos, 1. B. Hekpacos, O. U. Illepuenko ; M-Bo o6pa3oBaHus ¥ HayKH
P® ; ®I'AOY BIIO «Yp®V um. nepsoro Ilpesunenra Poccun B.H.Enbumna», HukHeTars.
TeXHOI. HH-T ((uin.). — Huxuuii Tarun : HTU (pumuan) YpdV, 2015. — 144 c.

3. Bonpocsb! yTHaM3auuH pagHHHPOBOYHBIX NIJIAKOB CTATEIIABHILHOTO NPOH3BOACTBA /
0. IO. lllemyxkos, M. A. Muxeenkos, U. B. Hekpacos, JI. K. Eruazapesn, A. A. Metenkus, O.
W. IlleBuenko ; HayuHslii penakrop M. B. Muponosa ; HuHeTaruabCKuil TeXHOIOrHYECKHIA
WHCTUTYT (humuan), ®TBYH «MucTHTYyT MeTamtyprun Vpaabckoro oTielNeHHs Poccuitckoil
akanemuu Hayk». — Huwxauit Tarun : HTU (¢punuan) YpdYV, 2017. - 208 c.

4. PazpaboTka TeXHOJIOTHii IS MPOM3BOACTBA KEIE30PYIAHBIX OKATBHINIEH ¢ BLICOKHMH
Metajtypradecknmu cgoiictamu / b. I1. FOpee, H. A. Coupun, O. 10. Illemykos, B. A.
l'omeues, O. U. Illepyenko, A. A. Merenkun ; MHCTHTYT HOBBIX MaTEPHANIOB M TEXHOJIOTHIA,
HwxkHetarunbckuil Texnonoruyeckuit HHCTUTYT (humman). — Huwknuit Tarun : HTU (dumman)
Vp@V, 2018. - 172 c.

5. OcHOBBI TEOPUH NPOLIECCOB NPH 00KUIe Ke1e30pyaAHbIX okaTbimeii / B. IT. FOpses, JL. B.
bpyk, H. A. Coupun, O. 0. Illemykos, B. A. Tomsues, O. U. 1lleuenko, A. A. MeTelkun
WHCTATYT HOBBIX MaTepHaJOB M TEXHONOTHH, HIKHeTaruIbCKUi TEXHOTOTMYECKHH HHCTHUTYT
(dunman). — Huxuuit Tarun : HTU (¢unuaan) Ypd®V, 2018. - 310 c.

6. TexHo/oru4eckoe NPOEKTHPOBAHHE IPOLECCOB NPOM3BOACTBA YEPHLIX METAJLIOB
Metomvyeckne ykazaHMs IS BBIIOJNHEHMS IIPAaKTHYECKHMX 3aHATHH 110  JUCIHMILIMHE
«TexHonmoruyeckoe NpPOEKTHPOBAHHE IIPOLECCOB MPOM3BOJACTBA 4YepHBIX MeTamioBy/ bB.C.
Tneyrabynos, K.b. ITeixteeBa, Huxuuit Taruwn: Usa-so HTU (pumuan) Yp®Y, 2016. 23 c.

7. JHeprocoepeskeHHe H KOMILIEKCHOE HCIO/Ib30BAHHE ChIPbSI H 0TX010B HA NPeANPHATHSIX
4YepHoi MeTaLuTyprum: Meronuueckue ykasanus / b.C. Tneyrabymnoe, K.B. ITeixteesa, Huxnuii
Tarnn: U3a-Bo HTU (dunman) YVpdV, 2016. 41 c.

8. JxemuryaTanmsi IOMeHHBIX medeil: Meroaudeckue yKasaHHs 10 BEINONHEHHIO KYypPCOBOH
pabote / K.B. ITexteesa, B.C. Tneyrabynos, Huxauit Tarun : HTU (¢) Yp®V, 2015. - 20 c.

9. PacyeTnl M0 TeXHOJIOTHH NPOU3BOACTBA 000KEHHBIX OKAThIEl : yueb.-MeTo1. nocobue
/ K. B. Ileixteera, b. C. TneyraGynos ; M-so o6pazosanus u Hayku P® ; ®TAOY BO «VpdY
um. nepsoro Ilpesunenta Poccun b.H.Ensrmna», Humwkraerarunn. texuon. ua-T (Guin.). — Hkaui
Tarun : HTU (dpunuan) Yp@V, 2017. - 92 ¢.



IIpodeccHonanbHbIe 6a3nl uaﬂliblx, HHGPOPMALHOHHO-CIIPABOYHBIE H NOHCKOBBIE CHCTEMbI
1. http:/lib.urfu.ru/mod/resource/view.php?id=1909

2. https://nti.urfu.ru/page/PeriodikaPoQObrazovatelnymProgrammam#%D0%9C %D 0%B 5% 1 %82

3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.html

5. \\nuk-140-017\3ananus\Kadenpa MT

Marepuans! pas aun ¢ OB3
Becy xoutent OBC mpexacraBnen B BHae ¢ailnoB chnenmansHoro (opmara s
BOCTIPDOHM3BE/ICHHSI CHHTE3aTOPOM PEYH, a TaK Xe B TECTOBOM BHE, IPHUTOIHOM ISl IPOYTEHHUS €
HCIIONIb30BaHUEM YKPAaHHOMH JIyTIbl B HACTPOHKOM KOHTPACTHOCTH.

2.1.3. MaTepua/bHO-TeXHHYECKOe ofecnedeHne AUCIUILIHHbI

Ceenennst 00 OCHAMIEHHOCTH MHCIMIUIHHBI CHENMAJH3HDOBAHHBLIM H J1a60paTOPHLIM
00opyaoBaHHEM H NPOrPAMMHBIM ofecIe4eHHeM

Ne Bun HaumeHoBanue OcHaleHsoCcTh
m\n | 3aHATHi CIIEIIHATIEHEIX CIIENHANBHBIX IIOMELIEHUH Ilepeuens nporpaMMHOTO
MOMEILEHHH U H TIOMEIIECHUH 1715 obecneueHwus.
TIOMEIIEHHH /Il | CaMOCTOATENIbHOM paboThl | PeKBH3HTEI MOATBEPIKAAIOLIETO
CaMOCTOSTEIbHOHN JIOKYMEHTa
paboThI
1 | Jlexuuu YuebHas Mebens  ayautopHas ¢ | -OnepauuoHHas cucrema
ayaUTOpHS OIS Konu4yecTBOM pabounx Mect | Windows, oHCHBIH naker
NIPOBEIEHHS B COOTBETCTBHHU ¢ | Microsoft Office
JIEKLIMOHHBIX KOJTMYECTBOM cTyaeHTos, | Jorosop Ne 43-12/1712-2019 ot
3aHATHH pabouee mecto | 18.11.2019;
NIPenoaeaTens, nocka | -Ilnardopma Microsoft Teams (B
ayJIUTOpHasl. coctase Microsoft Office-365)
Komnbrotepnas  texnuka: | Jloroeop Ne 43-12/1712-2019 ot
KOMIUIEKT — IpoekuuoHHoro | 18.11.2019;
obopynoBaHus: - Cucrema ynpaBneHus yueOHbIM
HOYTOYK/KOMITBIOTE, KOHTEHTOM M 00yueHneM LCMS
NpPOEKTOp, NpoeKuHoHHLIH | Moodle
9KpaH/mockKa. CerobogHo pacnpocrpansiemoe [10
¢ OTKpbITEIM  komoM: GNU
GENERAL PUBLIC LICENSE
2 | Ilpaktnuec | YyeGHas Mebens  aymutopHas ¢ | -OnepanuoHHas cucrema
KHe ayJuTOpHs 1Jis KONHuecTBOM paboumx mect | Windows, ouCHBIH MaKeT
3aHATHA | NPOBENEHUA B COOTBETCTBHH ¢ | Microsoft Office
MPaKTHYECKHX KOJIMYECTBOM cTynenTos, | Jlorosop Ne 43-12/1712-2019 or
3aHATHH pabouee mecto | 18.11.2019;
TIpenoiaBaTes, nocka | -Ilnardopma Microsoft Teams (B
ayauTopHasl. coctaee Microsoft Office-365)
Komnerotephas TexHuka: | Jloroop Ne 43-12/1712-2019 ot
KOMMNEKT  mpoekuroHHoro | 18.11.2019;
obopynoBaHus: - CHcTeMa ynpasieHUs y4eOHbIM
HOYTOYK/KOMIIBIOTED, KOHTEHTOM H obyuennem LCMS
MPOEKTOP,  NpOoeKUHOHHBIH | Moodle

9KpaH/nocka.  YcTpoiicTsa,
NOOKJIIOYEHHBIE K CETH
Hurepher, JocTyn B

CeobonHo pacnipoctpansemoe [10
¢ OTKpbITEIM  komoMm: GNU
GENERAL PUBLIC LICENSE;




3NEeKTPOHHYIO
WH(DOPMALIHOHHO-
00pa3oBaTesbHYIO cpeny
HTH  (¢umuan) VpdV,
KOMIUIEKT  JIHUEH3HOHHOrO

MpOrpaMMHOro obecreyeHus

-JloroBop Ha npefocTaBleHHE
MNOCTOSAHHOI'O 1O0CTymna K CETH
Hureprer ot 30.12.2019 Ne
800037

CamocrosaT | [lomelnenus ns Mebene  aynuropHas ¢
eJbHas CaMOCTOATENBHOM | KONMWYECTBOM paboymx Mect
gaﬁo’ra pgﬁonﬂ B COOTBETCTBHH C Tlorosop Ne 43-12/1712-2019 ot
TYJAEHTOB | oOyd4aroumxcs KONMYECTBOM  CTYAEHTOB, | |¢'1 1 0 9
E:zEZZZBaTenﬁ, zzzz -l‘lnachopnila Microsoft Teams (B
TG — cocraee Microsoft Office-365)
Koummsorepias el Horosop Ne 43-12/1712-2019 or
KOMIIJIEKT  TPOEKLIMOHHOIO .
T — - CucreMa ynpasneHus yueOHbIM
S T — KOHTEHTOM W 00yyeHHem LCMS
IIPOEKTOP,  NPOEKIMOHHBIH Moadie
ovpaalman:  Vorpobsm, CeoboaHo pacnpoctpansemoe 10
SR ¢ OTKpeITBIM  komom: GNU
g e ¥ GENERAL PUBLIC LICENSE;
AEETEOREYIO -Jlorosop Ha npeaocTaBieHHe
o s TIOCTOSIHHOTO IOCTYMA K CeTH
obpasaRmE e Hurepner o1 30.12.2019 Ne
HTH  (dunman) VYpdy, L
KOMIUIEKT  JIMLEH3HOHHOTO
TPOrpaMMHOro obecnedeHus
Texyumii YyebHas Mebenb  ayautopHas ¢
KOHTPONIb M | ayIUTOpHs AJs KOJIM4ECTBOM pabouux MecT
NIPOMEXKYTO | TEKYLIEro B COOTBETCTBHH c
YHas KOHzponﬂ H KOJTM4YECTBOM  CTY/EHTOB, fl; ﬁB;gIJ;"T Rl A0
aTTecTalust | MPOMEKYTOYHOM aboyee MECTO ik | R
aTTecTalMu ﬁpenonaBaTeﬂﬂ, JOCKa -Hnachopn?a NGRS TRADTRE®
S — coctaBe Microsoft Office-365)
i enromemits i Horosop Ne 43-12/1712-2019 ot
KOMIUIEKT  IPOEKLHOHHOIO LB LA0LS;
S - CHcTeMa ynpaeieHHs yuebHbIM
HOyT6yK/KOMIEIOTSp KOHTeHTOM U 0byuenrem LCMS
3 . | Moodle
NPOEKTOP,  TMPOEKLIMOHHbIH

3KpaH/nocka.  YcTpoiicTea,
MOJKIHOYEHHBIE K CETH
HnrepHer, JIOCTYII B
3NIEKTPOHHYIO
MH(OPMaLIHOHHO-
obpazoBaTenbHyO cpeny
HTH (dunmman) Vpdy,
KOMIUIEKT  JIHIIEH3HOHHOTO
MPOTrpaMMHOro obecrieyeHus

Caoboano pacnpoctpansemoe [10
¢ OTKpHITBIM  komom: GNU
GENERAL PUBLIC LICENSE;
-JloroBop Ha npenoCcTaBIeHHE
TIOCTOSIHHOTO I0OCTYMA K CeTH
Hnrepuer ot 30.12.2019 Ne
800037




3.1. PaGoyas nporpaMma THCHHILTHHBI «MeTOAbI aHAIN32 H POrH032 TEXHOJOTHYECKHX

pPeXHMOB JOMEHHOI

3.1.1. Conep:kanne H 0cOOEHHOCTH PeaH3ANMH JHCIHILITHHLI
3.1.1.1. TexHosorun o6y4eHnsi, HCNOJIb3yeMble IPH H3YYeHHH THCIHILTHHBLI MOLY IS

Ilpu  u3ydeHuu
TEXHOJIOTHS 00yUeHHS.

JAHCITAIIIIAHBI

NpUMEHSAETCS  TpaJULMOHHAsA (PEempOIyKTHBHAS)

3.1.1.2. Ilnanupyembie pe3yabTaThl 00y4eHus (MHAHKATOPBI) N0 AUCIHILIHHE

Kox u HamMeHOBanHe

Il1anupyemble pe3ysibrarbl 00ydeHHs (HHINKATOPHI)

HMHHOBALIHOHHBIX PELIEHHH.

KOMIIeTeHIHH
[K-7. Criocoben | 3naTh: MeTOIbl TEPMOAMHAMMYECKHMX PACUETOB.
pa3pabartbiBaTh TEXHHMKO- | ¥YMeTh: BBIABIATE JOMHHHPYIOLIHE (DAaKTODbI, ONpENEAIOLIHe
9KOHOMHYECKOE  00OCHOBaHME | MOKa3aTenu paboTsl nevu

Baapers: MEeTOJ0JIoTHel pEUIeHHUsA 3ama4 aHanu3a M TIPOrHosa
TEXHOJIOTHYECKHX PEXHUMOB H noKazaresneit MpouUecCOB

ITK-8. Crnocoben
paspabarbiBaTh  TIPEmIOKEHMS
o TMOBBILIEHHIO
3HeproapGeKTHBHOCTH

META/TYPruv4ecKO TEXHOIOTHH.

3HaTh: OCHOBHbIE MOAXOBI K PELICHHIO 33/1a4 aHa/Iu3a M NPOrHo3a
TEXHOJIOTHYECKUX PEXKUMOB M MOKa3zaTeneii paboTsl JOMEHHBIX NeyeH
YMeTb: HCNONb30BaTh COBPEMEHHbIE HHOOPMALIMOHHBIE TEXHOIOIHH
IU1g COBEPUIEHCTBOBAHHSA NPOLIECCOB YIIPABJIEHHs 00bEKTAMH
Baagers: MeTONMKAaMH BBITIOMHEHHS TEXHOJOTHYECKHMX PacyeTOB
NPOLIECCOB MOJTYYEHUs YyTyHa

IIK-12. Cnocoben npoBOaHTH

MaTeHTHBIH TIOMCK H
HCCIIeIOBaTh

naTeHToCnocoOHOCTh U
MOKa3aTeNH TEXHUYECKOTO

YPOBHA pa3paboTOK.

3HaTh: METOIbl AHAH3A U MPOTHO3a TEXHONIOTHYECKHX PEXHMOB
JIOMEHHOH IJ1aBKH

YMeTh: KPHTHYECKH OLIEHHBATh M HCIIOJIB30BATh HOBEMLINE
NOCTHXKEeHHMs B obnactu npodeccHoHaNbHOM AesTenbHOCTH Baaaers:
METOJ0J10rHel pa3paboTky M aHaM3a MH(QOPMALIMOHHBIX TIOTOKOB H
HUHDOPMALIMOHHBIX MoJeieH

I1IK-13. CrnocobeH npoBOOMTE

OTITHMH3ALIHIO TNpOLIECCOB
(dyHKUHOHHPOBaHHS
HH()OPMALIMOHHBIX CHCTEM B
METaJLTYpruyecKoM
IIPOM3BOICTBE u pewiars
NPOM3BOJACTBEHHBIE 3aJa4M 110
MaTeMaTHYeCKOMY
MOJIE/IHPOBAHHUIO H YTIPABJIEHHIO
TEXHONIOTHYECKHMHU

NPOLIECCAMH B METAJLTYPrHH.

3HaTh: OCHOBHBIE TEHIEHLMH Pa3BUTHS METAILTYPrUU U
MaTepHasioBeieHHs M TpeDOBaHMI K ChIPBIO, METATINIAM, MaTepHalaM,
HX CBOWCTBAM H criocobam nomy4eHus.

¥YMeTh: HCMONBb30BaTh COBPEMEHHBIE HH()OPMALIHOHHBIE TEXHOIOTHH
AJ1si COBEPIIIEHCTBOBAHUS MPOLIECCOB YNpaB/ieHUs 00beKTaMU
Baagers: MeTomamu penieHMs ONTHMH3ALMOHHBIX 33134 .

3.1.1.3. Coaep:xkaHne QUCHHILTHHLI

Kon
Paznen, Tema
pasaena, Copnep:xanue
M CHHILTHHBI
TEeMBbI

MCTOJJ,I:I aHaliu3a v 3a11aqu aHaJlM3a H NIpOrHos3a TEXHOJIOrH4eCKHX peKMMOB H

MpOrHo3a nokasaresiei paboTel JOMEHHO# NeYH B KOMILIEKCE

TEXHOJIOTHYECKOTO TEXHOJIOTHYECKHX 3a7a4 NMpoU3BOACTBA YyryHa. BaJ]aHCOBble,

P1 pexuma TepMOAMHAMHYECKHE, CTATHCTHYECKHE METO B! aHaTH3a paboTel
nokasareJeii paboTsl JOMEHHBIX neveii. MaremaTuyeckoe MOAETHPOBaHHE Kak
JIOMEHHOMH ne4H HHCTPYMEHT pelleHHs 3a1a4 aHaau3a U NIPordosa rnokasaresei

paboThl IOMEHHBIX MEYEH.
HpHMeHEHHe METOOHK MGTO,I[HKP} pacueTa miaakoBoro, AyTbeBoro, ra3oJHHaMH4YeCcKoro,
TEXHOJIOHYECKHUX TETJIOBOTO PEKHMOB JOMEHHOH MJ1aBKH. MGTO,HHKPI pacuera

P2 pacueToB ﬂOMeHHOﬁ BOCCTAaHOBHTEJIEHOIO IIOTEHLHAJ1a ra30BOro NOoTOKAa M CTENMEHH €0
IITaBKH O PELICHHA HCNOJIL30BaHHA. Me‘ro,umcp} pacHeTa CTPYKTYPEI cT0J10a LIUXTOBBIX
3aJa4 aHajii3za v MaTEpHaJIOB H 3anoJIHCHHA TOpHa ,IlOMCHHOFI MeYyHy 1naKkoM H




MIPOTHO3a 4yyryHa. BiusHue pexxMMHBIX TapaMeTpPOB Ha OCHOBHbIE
TEXHOJIOTMYECKHE PeXKUMbl JOMEHHOH IJ1aBKH.

B3auMocBs3b U B3aMMOOOYCIOBIIEHHOCTh MPOLIECCOB H ABJIEHHS
JNOMEHHOH TJIaBKH,

AHaJM3 U NIPOrHo3 Mertoauka (pakTopHOro aHanM3a nokasaresieit paboTbl JOMEHHOM
nokasarenel paboThl neyd. TexHonoruyeckue pucky BHeIPEHHU MEPOTIPHATHIA,
P3 JOMEHHOH ne4u HanpapJE€HHbIX Ha COBEPIIEHCTBOBAHUE TEXHOJIOIHH JOMEHHON

miaBkH. IIpoekTHbIe pacueTbl JOMEHHOM MIaBKHU C
HCIOJb30BaHHEM MaTEMaTHYECKOH MOJIENIM IOMEHHOT0 Npolecca

3.1.1.4. S3bIK peasiM3alHH NPOrPAMMBI
ITporpaMma JHCHMIUTMHBI peanM3yeTcs Ha TIOCYJApCTBEHHOM s3bIke Poccuiickoit
Oenepaiiu.

3.1.2. YueOHO-MeTOANYECKOE H HHOPMALHOHHOE 00ecnedeHne U CIHILITHHbI

IleuaTHbIe H3PaAHUA

1. IkeTpakuus YepHBIX META/LIOB U3 MPHPOJHOI0 M TEXHOTEHHOIO ChIPh : yueb. nocobue
nist By3oB / A. C. Tumodeena, T. B. Huxuruenko, E. C. Tumodees. - Crapsiii Ockon : THT,
2012.-304 c.

2. Ilexreesa K.b., TneyrabymoB B.C. Pacder cocraBa arjioMepalHOHHOH IHXThI:
METOIMYECKHE yKa3aHHs K BEIIOIHEHHIO IPAKTHYECKHX B KypCOBBIX paboT; M-Bo 0OpaszoBaHus
u Hayku P® ; OT'AOY BIIO «Yp®Y wum. mepsoro Ilpesunmenta Poccum B.H. Enbiunan,
Husxnerar. Texnonor. uH-T (dun). — Huwxauit Tarun : HTU (¢) Yp®@Y, 2012. - 52 ¢

3. Pa3paoTka TeXHOJIOTHI AJIsi MPOH3BOACTBA JKeJe30PYAHBIX OKAThINIEH ¢ BHICOKHMH
MeTasLtyprudeckumu coiicreamu / B. I1. HOpees, H. A. Coupun, O. O. Illemykos, B. A.
lomeues, O. M. IlleBuenko, A. A. MerenkuH ; HCTHTYT HOBBEIX MaTepuanoB M TEXHOJOTHIL,
HuxHerarnisckuil TeXHOMOTHYeCKHH HHCTUTYT ((pumman). — Huwkuui Tarun : HTU (¢pumman)
Ypd®V,2018.—172c.

4. OcHOBbBI TEOPHH MPOLIECCOB NPH 00KHre JKeae3opyansix okarsimeii / B. T1. I0pses, JI. B.
bpyk, H. A. Cnupun, O. 0. lllemykos, B. A. T'omsnes, O. U. 1llepyenxo, A. A. MeTenkun
WHCTUTYT HOBBIX MaTepHATIOB H TEXHOJOTHH, HWKHETAruIbLCKHH TEXHOJOTHYECKHH MHCTHTYT
(dunuman). — Huxuuit Tarun : HTU (bumman) Yp®Y, 2018. - 310 c.

5. TexHonornveckoe NpoeKTHPOBAHHE NPOLECCOB NPOM3BOACTBA YEPHBIX MeTAJLIOB
Meromvyeckue yKkasaHHs JUIs  BBIIOJHEHHS [NPAKTHYECKHX 3aHATHH 1O  MCIMIIIMHE
«TexHOMOrM4ecKoe MNPOEKTUPOBAHHE IPOLECCOB MNPOM3BOJACTBA 4epHBIX MeTamioBy/ bB.C.
Tneyrabynos, K.b. ITexreena, Himwxauit Tarun: U3n-so HTU (pumman) YpdV, 2016. 23 c.

6. Jueprochepe:xeHHe H KOMILIEKCHOE HCIIOJIL30BAHNE CHIPbS H 0TX0I0B HA MPeANPHATHSX
4YepHol MeTa/LTyprun: Mertonnueckue ykasanus / b.C. Tneyrabynos, K.B. ITeixreena, Himkxnuii
Tarun: U3n-Bo HTU (punuan) YpdV, 2016. 41 c.

7. JKemIyaTanus JOMeHHBIX medeii: MeToquyeckue yKasaHHsl 1O BBINOIHEHHIO KYypPCOBOM
pabotel / K.B. ITeixteera, b.C. Tneyrabynos, Huxauii Tarua : HTU (¢) Yp®V, 2015. - 20 c.

8. Pacyersl 10 T€XHOIOTHH NPOH3BOACTBA 000 KEHHbIX OKATBIMel : y4e6.-MeTo1. mocobue
/ K. b. IIeixteena, b. C. Tneyrabynos ; M-Bo o6pasosanus u Hayku PO ; ®TAOY BO «YpdY
uM. iepsoro IIpesunenta Poccun b.H.Enbrunay, Hukaetarnn. TexHon. uH-T (Quin.). — Huxaui
Tarun : HTU (dpumuan) Yp®V, 2017. - 92 c.

HpO(i)eCCHOHaJleI:Ie 0a3bI JaHHbIX, ﬂm])opmauuonno-cnpaBomible H MOHUCKOBbLIEC CHCTEMbI

1.http:/lib.urfu.ru/mod/resource/view.php?id=1909

2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
3. https://biblioclub.ru/

4, http://www.iprbookshop.ru/586.html




5. \nuk-140-017\3aganus\Kadbenpa MT

Marepuaas! nas aun ¢ OB3
Becy konrent OBC mnpencraBner B Buue (aiiioB cremuansHoro gopmara s
BOCIIPOM3BE/ICHHS] CHHTE3aTOPOM PEYH, a TaK )K€ B TECTOBOM BHJie, IPHIOJHOM ISl IIPOYTEHHS C
HCTIOJIb30BAaHHEM 3KPAHHOM JIYIIbl H HACTPOHKOH KOHTPaCTHOCTH.

3.1.3. MaTepHaabHO-TeXHHYECKOE 0O0ecneveH e THCIHILIHHbI

Caeenns 06 0CHAMEHHOCTH THCHHILITHHBI CHEMHAIH3HPOBAHABIM H J1a60paTOPHBIM
obopyaoBaHHeM H NPOrpaMMHBIM o0ecnedeHHeM

No Bun HaumenoBaunue OcHamenHocTh
n\n 3aHATHH ClIel{HaTbHBIX CHeLHANbHBIX [lepeuens mporpaMmMHOro
NIOMELLEHHUH 1 MIOMEIIEHUH U obecrieyeHHsl.
IIOMEILEHU 115 [IOMEIIEHUHN IS PeKBH3UTHI IOATBEPIKIAIOIIETO
CaMOCTOATEILHOM CaMOCTOSTENBHOMN IOKYMEHTA
paboTe! paboTel
1 | Jlexuun VYuebHas Mebene  ayautopHas ¢ | -OnepauuoHHas CHCTEMa
ayIUToOpHUs Ui KOJIHYECTBOM pabounx | Windows, oucHbIi naKeT
TIPOBENEHHS MECT B COOTBeTCTBMM ¢ | Microsoft Office
JIEKLIMOHHBIX KOJIHYeCTBOM  CTyAeHTOB, | Jloroeop Ne 43-12/1712-2019 ot
3aHATHHA pabouee mecrto | 18.11.2019;
npenoaasarens, nocka | -Inardopma Microsoft Teams (B
ayIHTOpHas. cocrase Microsoft Office-365)
Komneioreprnas  texnuka: | lorosop Ne 43-12/1712-2019 or
KOMIUIEKT npoekiuonHoro | 18.11.2019;
obopynoBaHus: - Cucrtema ynpaBneHus yueGHbIM
HOYTOYK/KOMIBIOTED, KOHTEHTOM M 00yueHneM LCMS
NIPOEKTOp, MpOoeKLMOHHbIH | Moodle
JKpaH/mocKa. Csoboaxo pacnpoctpansemoe 1O
¢ OTKpbiTbIM  komoM: GNU
GENERAL PUBLIC LICENSE;
2 | Ilpakruuec- | YueGHas Mebens  ayautopHas c | -OnepauuoHHas cucTema
KHE 3aHATHA | ayAUTOPHUSA A KOJIMYECTBOM pabounx | Windows,  odwucHeIi  naker
IIPOBEIEHUS MecT B COOTBeTCTBHH ¢ | Microsoft Office
MIpaKTHYECKHUX KOJIMYECTBOM  CTyJeHTOB, | Jlororop Ne 43-12/1712-2019 ot
3aHATHIA pabouee mecro | 18.11.2019;
npenopaBares, nocka | -Ilnardopma Microsoft Teams (B
ayJquTOpHas. coctase Microsoft Office-365)
Komnplotepnas  Texnuka: | Jloropop Ne 43-12/1712-2019 ot
KOMIUIEKT MpoekuroHHoro | 18.11.2019;
obopynoBaHus: - CucreMa ynpaeneHus: yueOHBIM
HOYTOYK/KOMINBIOTEP, KOHTeHTOM U 00yueHnem LCMS

NPOEKTOP, TPOEKLIHOHHBIH
3KpaH/mocka. YcTpoMcTBa,
NOAKTIOYEHHBIE K CETH
Hurepuer, noctyn B
3JIEKTPOHHYO
MH(pOPMaLHOHHO-
obpazoBaTenbHyl0  cpeny
HTH (¢unuan) VpdV,
KOMIUIEKT JIMLEH3HOHHOTO

Moodle

CeoboaHo pacnpoctpansemoe I10
¢ OoTkpbiTHIM  Kojzom: GNU
GENERAL PUBLIC LICENSE;
-I[O]'OBOP Ha npenocTaBjlieHUe
NOCTOSIHHOTO  [IOCTYNa K  CeTH
Hureprer ot 30.12.2019 Ne
800037




MNporpaMMHoOro

obecnieuenus

CamocTos- INomermenus pns Mebenr  aygutopHas ¢

TesbHas CaMOCTOSITE/IbHOH | KOJHYECTBOM paboumx

pabora paboTsl MECT B COOTBETCTBHH C

CTYZIEHTOB obyuaroimxcs KOJIMYECTBOM  CTyaeHToB, | Jloroop Ne 43-12/1712-2019 ot
pabouee mecto | 18.11.2019;
npenojaBarens, nocka | -IInardopma Microsoft Teams (B
ay/IMTOpHasl. coctae Microsoft Office-365)
Komneiorepnas  Texnuka: | JloroBop Ne 43-12/1712-2019 ot
KOMIUIEKT npoekuuonHoro | 18.11.2019;
o0opynoBaHHs: - Cucrema ynpaeneHus y4eOHBIM
HOYTOYK/KOMIBIOTED, KOHTEHTOM M 00y4yeHuem LCMS
NpPOEKTOp, TPOeKIMOHHbIH | Moodle
9KpaH/mocka. Ycrpoiictea, | CBo6GoaHO pacnpoctpansemoe I10
MOJKIHOYEHHBIE K CETH ¢ OoTkpuiTeIM  komom: GNU
Hurepner, poctyn B | GENERAL PUBLIC LICENSE;
3NIEKTPOHHYIO -JloroBop Ha npenocTaBieHue
HH(DOPMALIHOHHO- TIOCTOSIHHOTO JOCTYTIAa K CETH
obpasoBarensHyto  cpeay | Unrepher ot 30.12.2019 Ne
HTHU (¢unuan) VpdV, | 800037
KOMIUIEKT JTMLEH3HOHHOTO
NPOrpaMMHOTO
obecneueHus

Texymuii Vuebnas Mebenr  ayautopHas ¢

KOHTPONb M | ayJUTOpUs [ist KOJIM4eCTBOM paboumx

NpOMExy- TEKYILETO MECT B COOTBETCTBHM C

TOYHas KOHTPOJIS ¥ KOJIMYECTBOM  CTyZAeHTOB, | JloroBop Ne 43-12/1712-2019 or

arrecrauus MPOMEKYTOYHOH pabouee mecto | 18.11.2019;

aTTecTaluu npenojaearens, nocka | -IInardopma Microsoft Teams (B

ayIMTOpHasl. coctase Microsoft Office-365)
KomnetotepHas  TexHuka: | Jorosop Ne 43-12/1712-2019 ot
KOMILIEKT mnpoekuuoHHoro | 18.11.2019;
obopynoBaHus: - Cucrema ynpaBneHus yueGHbIM
HOYTOYK/KOMITBIOTE, KOHTeHTOM 1 00yuyeHnem LCMS

NPOEKTOpP, IPOEKLIMOHHBIH
3KpaH/mocka. YCTpoiicTRa,
MOJIKJIHOYEHHBIE K CETH

Hurepner, noctyn B
9IEKTPOHHYIO
MHPOPMaILMOHHO-
obpasoBaTenbHyl0  cpemy
HTHU (¢punuan) VYpdV,
KOMILIEKT JIMLEH3HOHHOTO
NPOrpamMMHOro

obecneueHus

Moodle

CsobonHo pacnpoctpansiemoe 10
C OTkpeITBIM  kKomom: GNU
GENERAL PUBLIC LICENSE;
-JloroBop Ha npeiocTaBleHHe
MOCTOSIHHOTO IOCTYTIA K CETH
Hureprer ot 30.12.2019 Ne

-800037




4.1. Pabo4as nporpamma aucnuniInnabl «TexHooraueckoe NpoeKTHPOBaHHE NPOIECCOB
NPOH3BOACTBA YePHBIX METAJLIIOB»

4.1.1. Coaep:xaHue H 0CO0EHHOCTH peaTH3ANHH TUCHHILTHHBI

4.1.1.1. Texnonoruu o0yyeHHs, HCIOIL3YeMbI€ PH H3YYEHHH THCIHILIHHBI MOXY.Is

IIpy  u3yuyenum
TEXHOJIOTHs O0yUYEeHHS.

JHUCIHITIIHHBI

IPUMEHSETCS TpamulMOHHAs  (pernpoayKTHBHAs)

4.1.1.2. Ilnanupyemslie pe3yabTaTsl 00y4eHus (HHAMKATOPDI) M0 JUCHHILIHHE

Kon m HanmeHoBaHHE
KOMIETeHIHH

ILnannpyemsie pe3yabTaThl 00y4eHHs (HHIHKATOPHI)

VYK-2. CnocofeH ynpaensTh
INPOEKTOM Ha BCEX 3Tamnax ero
JKM3HEHHOTO LIMKJIa

3HaTh: TEXHOJOTHIO MPOEKTHPOBAHUS METAILTYPIHYECKOTO
obopynoBaHHs

¥YMeTh: ynpaesTh NPOSKTOM Ha BCEX 3Tanax ero )KH3HEHHOro LMK/Ia
Buiajgers: MeTOIMKAMM MPOEKTHOM JEATENBHOCTH

ITK-6.
pazpabaThiRaTh
HHHOBALIMOHHBIE
TEXHOJIOTHYECKHE TMpPOLECChl B
cBoeli obnacTu npousBoaCTEa.

Cnocoben
THITOBLIE H

3HaTh: yCTPOHCTBO JIOMEHHOH Ne4y W BCIIOMOTATENBHOTO
obopynoBanus

¥Ymertn: pa3pabarbiBaTh THIIOBbIE U HHHOBALIHOHHBIE
TEXHOJIOTHYECKHE MPOLIECChI

Baaners: MeTonmkaMu pacyeTa mapameTpoB paGoThl OCHOBHOTO
o0opynoBaHHs

TIK-9. Cnocoben
paspabaTeiBaTh  NpeSIOKEHHS
s TEXHHUYECKOH H
TEXHOJIOTHYECKOM
JOKYMEHTAaLHH

3HaTh: TEXHOJIOrHYECKHe HOPMbI NPH NMPOEKTHPOBAHHM (abpHK
OKYCKOBaHHs1, JOMEHHBIX Nevel U LIEXOB

¥Ymetnb: paszpabaThiBaTh NpeUIOKEHHs 1S TEXHUYECKOH U
TEXHOJIOTHYECKOH

Baapers: HaBbikamM 0)OPMIIEHHS TEXHHYECKOH M TEXHONOTHYECKOH
JOKYMEHTALMH

IIK-10. CnocofeH mnpHHUMAaTh
00OCHOBaHHbIE  TEXHMYECKHE
pelleHns B NMpOog)eCCHOHANILHOM
JesATENbHOCTH, BBIOMpATh
spdexTuBHble W Ge3omacHble
TEXHHYECKHE  CpeAcTBA M
TEXHOJIOTHH.

3HaTh: YCTPOMCTBO M NPHHLIMI AEHCTBHA KOHBEHEPHBIX MALIMH H
BCIIOMOTaTeIbHOro 000pyA0BaHMS U1S IPOM3BOICTRA arjioMepara H
OKaTbILIEH

Ymerb: BbiOMpaTh 3h(eKTHRHBIE W GE30MaCHbIE TEXHHUECKHE
CpeacTBa U TEXHOJIOTHH

Baagers: MH)KEHEPHBIMH pacdeTaMH MO BBIGOPY BCIIOMOTaTeIbHOTO
obopynoBaHMs

IIK-11. CnocobeH onpenensTs
OpraHM3allMOHHO-TeXHHYeCKue

MEpOINpUATHA MO 0DecTeYeHHIO
TIPOM3BOZICTBA B COOTBETCTBUHU C
HOPMAaTHBHOH TeXHHYECKOH M

3HaTh: OCHOBHBIE METOOMKHM pacyeTa npoduis JOMEHHOM Neun

¥YMerh: omnpenensTh OpraHM3alHOHHO-TEXHHYECKHE MEPOTIPUATHS T10
obecneueH IO IPOU3BOACTBA

Baagerb: HMH)KeHepHLIMH pacyeTaMH Mo BbIGOPY OCHOBHOTO
obopynoBaHHs

BBIITYCKAEMOH MPORYKLIHH.

TEXHOJIOTHYECKOH

JOKYMEHTALMEHN.

TIK-14. Cnocoben | 3naTh: ycTpoiicTBo habpHK OKyCKOBaHHS M JOMEHHBIX LIEXOB.
pazpabarsiBaTh H | ¥YMeTb: pa3pabaTbiBaTh U peai30BbIBATE MEPONIPUSTHS YIIPABIEHHS
peajiM30BbIBaTh  MEPONPHATHS | Ka4eCTBOM BbIITYCKAEMOM MPOAYKIIMH.

ynpaBleHus Ka4yecTBOM | Biiagers: wH)XeHepHBIMH pacueTamu 1is (abpHK OKYCKOBAHHSA U

JAOMEHHBIX LIEXOB




4.1.1.3. CoaepkaHne THCIHILTHHBI

Kon
pa3aena,
TEeMBI

Paszpnen, Tema
JHCIHILTHHBI

Copep:xanue

P1

Beenenue

HcTopus pa3BUTHS KOHCTPYKIIHH JTOMEHHBIX IeYei U
arperaroB LeXoB oKyckoBaHHs. O0Ias cxema
JIOMEHHOTO0 IIporecca. I1IuxToBrle MaTepuaibl
JOMEHHOM TLJIaBKH.

P2

OCHOBBI IPOEKTHPOBAHHS

OcHoBHast HOpMaTHBHAS 0a3a NPOEKTHPOBAHHSL.
MeTo/b! ¥ IPUHIMIB! IPOEKTHPOBAHHSI.
CramuifHOCTh IpOeKTHPOBaHHA. TeXHOIOTHYECKOe
npoekTHpoBaHue. OCHOBBI YIPaBIeHUS TPOCKTaMH.

P3

Crioco0bl ¥ CXeMBl
OKYCKOBaHHs

Cnocobr1 oxyckoBanus. O0mue cxems! habpuk
okyckoBaHusi. CoctaB 000pyIOBaHUS IEXOB
OKycKOBaHHUs. OObEMHO-ILTTAHHPOBOYHBIE PEIICHHS.
Obopynoparue yuacTkoB OpuKeTHpOBaHHS H (abpuK
JUIS IPOM3BOACTBA 06€300KUIOBBIX OKATHILICH.

P4

Obopynosanue
arJioMepanuoHHbIX pabpuk

VYerpoiicTBO arioMepaluoHHON MaIHHEL
OOopynoBaHue OTJIENEHUN: IPHEMKH,
CKJIaIMPOBAHUS, IOATOTOBKH IIMXThI, CMEIIMBAHHS H
OKOMKOBAaHHS, 3arpy3KH, 00pabdOoTKH U OXJIaKIeHUS
arnoMeparta. MeToIMKH pacyeTa OCHOBHOIO H
IIPHHIMIIEL T0I60pa BCIIOMOTaTeIbHOTO
obopynoBaHus arnodabpuki.

P5

ObopynoBanue dadbpux
IIPOM3BOJICTBA OKATHIIIEH

Arperats! 1715 00KUra OKaThIei. Y cTpoHcTBO
00xHroBoii KoHBeiiepHo MamuHEL. O00pyI0BaHHE
OTIENICHHUH: IPUEMKH, CKJIAIHUPOBAHUS, IIOATOTOBKH
IIMXTHI, CMEINMBAHHS U OKOMKOBaHUS, 3arPy3KH,
OXJIAXK/IEHHsI OKaThILICH.

P6

ITpoduns nomMeHHO#M neun

IIpopune nomennoii neyn. OCHOBHEIE pa3MepsI
npoduns. Hanpasnenus B pa3sBUTHH Ipoduiiei
COBPEMEHHBIX IOMEHHBIX I1e4yel. B3auMocBs3b
3IIEMEHTOB NIPOQHUIIS C IPOLIECCAMH, TPOTEKAFOIHMHA
B nieud. MeTozs! pacyera npouis JOMEHHBIX Meyeii.
OcHOBHBIE TEHICHIUH PAa3BUTHS TPOQHIISL.

P7

DIeMEHThl KOHCTPYKITHH
JOMEHHOH I1eun

Orneynopnas dytepoBka. Oxnaxnenne. @yHIaMeHT.
Koxyx 1 onopHEIe KOHCTPYKIIMH JIOMEHHOM TI€YH.
YerpoiicTBo nemany ¥ ropHa. Y cTpoMCcTBO YyTyHHBIX
H LIUIAKOBHIX JIETOK. ¥ CTPOHCTBO (hypMEHHBIX
npuOOpoB. Y CTPOHCTBO 3aI/IeYHKOB, pacmapa u
IIaXThI IIeYH. Y CTPOHCTBO KOJIOITHHKA H KyIOJa
JOMEHHOH neuyn. KonomHUKOBOE YCTPOHCTBO H
ra300TBOJBL. 3arpy304HEIEe YCTPOHCTRA.

P8

ObopynoBanue 1ns
obcmy>KHBaHHS IOMEHHO# eyn

CoctaB 000pynoBaHus JOMEHHEIX 11eXOB. CHCTEMBI
[I0JIa4¥ MUXTHI K TOMEHHOH neuu. Y cTpoiicTBa /s
110J1ayy ¥ Harpera AyThsa. OO0opyaoBaHHE TUTEHHOTO
JIBOpa.

P9

['a3004YHCTHEIE CHCTEMEI

OCHOBBI 9KOJIOTHH ¥ IPOMBIIIIEHHOH G€3011aCHOCTH.
YeTpoiicTBO ra3004HCTOK (habpHK OKYCKOBAHHS.
VYerpoiicTBa [Uist O4MCTKH TOMEHHOTO ra3a. CHCTeMBI
acIIMpalnH.




4.1.1.3. SI3pIK peaTu3alHH NPOrPaMMbI
[IporpaMMa NMCHMIIHHBI pealu3yeTcs Ha TIOCYJApCTBEHHOM s3blke Poccuiickon
®Oenepanuu.

4.1.2. YuebHo-MeToaH4YecKoe H HHpOpManHOHHOE obecredeHne JUCHHITHHBI

IleyaTHbIe H3DAHHSA

1. DKeTpaKIHsA YePHBIX METAIIOB U3 NPHPOAHOI0 H TEXHOTEHHOI0 CHIPhA : yuel. mocobue
nnsa By3oB / A. C. Tumodeesa, T. B. Hukuruenko, E. C. Tumodees. - Crapsii Ockon : THT,
2012.-304 c.

2. Ileixteea K.B., Tneyrabynos bB.C. Pacuer cocraBa arjioMepanMOHHOH MIHMXTBI:
METOAMYECKHE YKa3aHHs K BBIIOIHEHHIO NIPAKTHYECKHX U KYPCOBBIX paboT; M-Bo oOpa3oBaHus
u Hayku PO ; OI'AOY BIIO «Yp®Y wum. neproro Ilpesumenta Poccum B.H. Ensumnay,
Hwmxnerar. Texnonor. ue-T (¢un). — Hiwxauit Tarun : HTU (¢) VpdVY, 2012. - 52 ¢

3. PazpaGoTka TeXHOJIOTHil 1Jisi MPOM3BOACTBA KEJE30PYAHBIX OKATBINIEH ¢ BbICOKHMH
MeTanTypradeckumu csoiicteamu / b. I1. FOprer, H. A. Cnupun, O. 0. Illemykos, B. A.
I'onenes, O. W. IlleBuenko, A. A. Mertenkun ; MHCTHTYT HOBBIX MaTepHAIOB M TEXHOJIOTHA,
HmxueTarunbckuii TexHonoruueckuit uHCTUTYT ($umman). — Huwxauit Tarun : HTU (dumman)
Yp@V, 2018.-172 c.

4. OcHOBEI TEOPHH NMPOLECCOB NPH 00:KUre Kee30pyAHbIX okaThimeii / B. I1. IOpses, JI. B.
bpyk, H. A. Cmoupun, O. 0. Illemyxos, B. A. T'onsnes, O. W. IlleBuenko, A. A. MeTeakus
MHCTUTYT HOBBIX MaTE€pHAIOB M TEXHOJOTHH, HUKHETArMIbCKUI TEXHOIOTMYECKH HHCTHTYT
(bmmaan). — Huwxuuit Tarun : HTU (¢umaan) Yp®dV, 2018. — 310 c.

5. TexHojiorH4Yeckoe MPOEKTHPOBAHHE NPOLECCOB NPOM3BOACTBA YEPHBIX METALIOB :
Meronuyeckie ykasaHMs Ul BBIIOJNHEHHsS IPAKTHYECKHX 3aHSTHH 110 JMCIHUILIMHE
«TexHONOrMYeCKOe MPOEKTHPOBaHHE IIPOLECCOB IPOHM3BOACTBA 4YepHBIX MeTtawiosy/ B.C.
Tneyrabynos, K.b. IlexteeBa, Hixuuii Tarwn: Uzn-so HTU (puaman) Yp@V, 2016. 23 c.

6. JHeprocéepeskeHHe H KOMILUIEKCHOE HCII0.Ib30BAHHE CHIPhS H 0TX00B HA NPeANPHATHSIX
4YepHoii MeTauryprun: Metoanueckue ykazanus / b.C. Tneyrabynos, K.b. IIsixteesa, Huxuamii
Tarun: M3n-so HTHU (punuan) YpdV, 2016. 41 c.

7. JKemyaTauus AOMEHHBIX medeii: Meroanyeckue yKaszaHus MO BHINOJHEHHIO KypPCOBOM
pabotel / K.Bb. ITeixteesa, b.C. Tneyra6ynos, Huxauit Tarun : HTH (¢) Yp®V, 2015. - 20 c.

8. PacyeTnl 10 TE€XHO/I0THH NPOH3BOACTBA 000K KEHHBIX OKAThIeEH : yue6.-MeTo 1. mocobue
/ K. b. Ileixteena, b. C. Tneyrabynos ; M-o o6pasosanus u Hayku PO ; ®TAOY BO «YpdY
uM. niepsoro Ilpesunenta Poccnu B.H.Ensuuna», Hukaerarnn. TexHomn. ub-T (un.). — Hwkuuii
Tarun : HTU (dumaan) Yp@V, 2017. -92 c.

9.IIeixteea K.B., Tneyrabymoe B.C. Pacder cocTraBa arjoMepanMoOHHON INIHXTHI:
METOAMYECKHE YKa3aHHs K BBINOIHEHHIO IPAKTHYECKHX U KYPCOBBIX paboT; M-Bo obpa3zoBanus
u Hayku PO ; ®I'AOY BIIO «Yp®Y wum. nepsoro Ilpesunenta Poccuu B.H. Enbimnay,
Hwuxnerar. Texsosor. HH-T (¢un). — Hukuauit Tarun : HTU (¢) Yp®@V, 2012. - 52 c.

HpO(l)eCCHOHaJIbele 0a3bl JAAHHBIX, PlH(llOpMaHHOHHO-CleaBO‘leIe H MOHUCKOBBIC CHCTEMBI

1.http:/lib.urfu.ru/mod/resource/view.php?id=1909
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BOCITPOM3BCICHHA CHHTE3aTOPOM PEYH, a TaK XK€ B TECTOBOM BHIEC, IPUTOJHOM IJIA IPOYTEHHS C

HCIIOJIb30BaHUEM 3KPAHHOM JIyIIbl U HACTPOHKOH KOHTPAaCTHOCTH.

4.2.3. MaTepnaibHO-TeXHHYECKOe o0ecnevyenne AU CIHILTHHDI

Ceenenusi 00 0CHAMEHHOCTH AHCHHUILINHBI CIIENHATH3HPOBAHHBIM M JIAG0PATOPHBIM
000pynoBaHMEM H NPOrPAMMHBIM o0ecreYeHHeM

mn

Bug
3aHATHH

Haumenosauue
CHeHaIbHEIX
IIOMEIIEHHH K

MMOMeEIeHHH 11

CaMOCTOSITE/IbHOM
paboThl

OcHalEe HoCTh
CIIelHaIbHBIX
IIOMEIIECHUH U

MIOMEIeHUH 1JIs

CaMOCTOSTEIbHOH
paboTsI

[lepeuens mporpaMMHOTO
obecnieyeHus.
PeKBH3HTHI MOATBEPIKAAIOIIETO
JIOKyMEHTa

Jlekumu

VuebOHas
ayIouTOpHs 11s
MIPOBEAEHHA
JIEKLIMOHHBIX
3aHATHH

Mebenes  ayauropHas ¢
KOJIH4YECTBOM pabounx
MECT B COOTBETCTBHH C
KOJIMYECTBOM  CTYIEHTOB,
pabouee MECTO
npernojaBaTens, JIocKa
ayJquTopHas.
KommneloTepHas — TexHHKa:
KOMIUIEKT TPOEKLMOHHOIO
obopynoBaHus:
HOYTOYK/KOMIIBIOTED,
NPOEKTOP, MPOEKLMOHHBIH
3KpaH/nocka.

-OnepaumonHas cucremMa Windows,
oducHblii naker Microsoft Office
Joroeop Ne 43-12/1712-2019 ot
18.11.2019;

-Inardopma Microsoft Teams (B
coctase Microsoft Office-365)
Horosop Ne 43-12/1712-2019 ot
18.11.2019;

- Cucrema ynpaBneHus yueOHBIM
KOHTEHTOM U 00yueHuem LCMS
Moodle

CrobGoaHo pacnpocrtpansiemoe I1O ¢
oTkphiTeiM kogoM: GNU GENERAL
PUBLIC LICENSE;

ITpakTHue
CKHe
3aHATHA

Vuebnasn
ayauTOpHA IJIA
NpOBeIECHHS
MPaKTHYECKUX
3aHATHH

MebGenp  ayauropHas C
KOJIM4ECTBOM pabounx
MEeCT B COOTBETCTBHH C
KOJTMYECTBOM  CTYIEHTOB,
pabouee MECTO
TIpernoaaBarens, JocKa
ayJuTOpHas.
KomnbroTepHas  TexHuHKa:
KOMIUIEKT TIPOEKI[MOHHOTO
obopynoBaHus:
HOYTOYK/KOMIILIOTED,
NIPOEKTOP, TPOEKLMOHHBIH
9KpaH/mocka. YcTpolcTea,
TIOAKTFOUEHHBIE K CETH
Wurepner,  moctyn B
3NIEKTPOHHYIO
HH(}OpPMaLIMOHHO-
oOpa3oBaTenbHyl0  cpemy
HTU (dunman) VpdV,
KOMIUIEKT JIHLEH3HOHHOIO
NpOTPaMMHOI0
obecneyeHus

-OnepauuonHas cuctema Windows,
otucHelii naker Microsoft Office
Joroeop Ne 43-12/1712-2019 ot
18.11.2019;

-IInatdopma Microsoft Teams (B
coctase Microsoft Office-365)
Jorosop Ne 43-12/1712-2019 ot
18.11.2019;

- Cucrema ynpaBieHus yueOHbIM
KOHTeHTOM U 00yueHuem LCMS
Moodle

CpobonHo pacnpoctpansemoe I10 c
otkpbiThiM KogoM: GNU GENERAL
PUBLIC LICENSE;

-JloroBop Ha  TNpemoOCTaBIEHHE
NOCTOAHHOTO ~ JIOCTYNa K CeTH
Hnreprer ot 30.12.2019 Ne 800037

CamocTtos

ITomerienus ons

Mebenr  aynuTopHas C

Horoeop Ne 43-12/1712-2019 ot




TeNbHas CaMOCTOSATE/IBHOH | KONHMYECTBOM pabounx | 18.11.2019;
pabora paboThI MecT B cooTBercTBUM c | -Ilnardopma Microsoft Teams (8
CTYAEHTO | o0yuaromuxcs KOJIM4ECTBOM  CTyZAeHTOB, | coctaBe Microsoft Office-365)
B pabouee Mecto | Jloroeop Ne 43-12/1712-2019 ot
TIpenojiapares, nocka | 18.11.2019;
ayIUTOpHas. - Cucrema ynpasieHus y4eOHbIM
KommnbloTepHas  TexHMKa: | KOHTEHTOM H o6yuenuem LCMS
KOMIUIEKT HpoeKuHoHHoro | Moodle
obopynoBaHus: CeobopmHo pacnipoctpansemoe I1O ¢
HOYTOYK/KOMIIbIOTED, oTKpeITEIM KogoMm: GNU GENERAL
npoekrop, mnpoekuroHHbH | PUBLIC LICENSE;
3KpaH/focka. YcrpoiicTea, | -JloroBop Ha MpenocTaBlieHHe
NOAKTIOYEHHBIE K CETH TIOCTOSHHOT'O JI0CTYNA K CeTH
Hurepwer, poctyn B | MuTepher ot 30.12.2019 Ne 800037
3JIEKTPOHHYIO
MHGOPMaLMOHHO-
oOpa3oBarenbHyl0 — cpeny
HTH (dunman) VpdV,
KOMIJIEKT JIMLEH3HOHHOTO
NPOrpaMMHOTr0
obecneyeHus
Texkymuii | Vuebnas Mebens  ayauTopHas ¢
KOHTpONb | ayAWUTOPHs AJist KOJIMYECTBOM paboumnx
7 TEKYILEro MECT B COOTBETCTBHH C
NpPOMEXY | KOHTpOJIS U ., KOJIMYECTBOM  CTY/IEHTOR, Tlorosop Ne 43-12/1712-2019 o
TOYHas NPOMEXKYTOYHOM pabouee MecTo | e 501 9:
::ecmu M oo :;;::gs:zrm’ HORHA -HnaTClJopn.ia Microsoft Teams (B
S — coctase Microsoft Office-365)
" | Horoeop Ne 43-12/1712-2019 ot
KOMIUIEKT NPOEKLHOHHOIO
18.11.2019;
i - Cucrema ynpaeieHHs y4eOHbIM
HOYTOYK/KOMIIBIOTED,

NIPOEKTOp, IMPOEKLIMOHHBIH
9KpaH/aocka. YcTpoicTea,
MOJIKIIOYEHHBIE K CETH

Hurepner, pmoctym B
3JIEKTPOHHYIO
HH(DOPMaLIHOHHO-
obpa3zoBaTenbHyl0  cpeny
HTHU (dwman) VYpdV,
KOMILIEKT JIHLIEH3HOHHOTO
IPOrpaMMHOTO

obecneuenus

KOHTEHTOM M 00yueHHeM LCMS
Moodle

Ceobonno pacnpoctpansiemoe 1O ¢
oTKpeIThIM Konom: GNU GENERAL
PUBLIC LICENSE;

-JloroBop Ha npeznocTaBieHue
TIOCTOSIHHOTO JIOCTYTA K CEeTH
Hnrepner ot 30.12.2019 Ne 800037




