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22.03.02 Metannyprus, OM-25 30.plx O6paboTKa MeTa//IOB [JaBJIEHHEM, YTBEPXKIEHHOr0 YueHbiM coBetoM BO HUTY "MUCUC"
26.12.2024, npotokon Ne 4-24

Pabouast nporpammMa o/j00peHa Ha 3aceZlaHuM Kadepbl
JJIEKTPOMeTa/UIypruu
ITpotokon ot 25.04.2025 1., Ne9

3ag. kadenpoit Enanckuit [.T.

1. ITEJ/IX OCBOEHUA

1.1|CdopmupoBats 3HaHUS IT0 OCHOBHBIM TEOPETHUYECKUM U TEXHOJOTHYeCKUM OCHOBaM Npou3BozcTBa ctand B [ICII,
BKJTIOUast BBITUIABKY YIJIEPOAUCTOTO MOIYIPOIYKTa, KOBIIOBYIO 06paboTKy U pa3nuBKy cranu Ha MHPC; chopmupoBatsh
Cr1I0COGHOCTH K aHA/IMTUUECKOMY MBIILIEHHIO TP PeLleHHH Psifia TEXHOJIOTUUeCKUX 3a/ad, COTTPOBOKJAOIINX
Mpou3BOACTBO ctanu B DCIIL.

2. MECTO B CTPYKTYPE OBPA3OBATE/IbHOW ITPOT' PAMMBbBI

Luxn (pa3zen) OIT: [B1.0

2.1| TpeboBanus K npeBapuTe/IHHON MOArOTOBKE 00y4aloIerocs:

2.1.1|MaTemaTHKa

2.1.2| Xumusa

2.1.3| Okonorus

2.1.4|MeTopbl KOHTPOJIS U aHa/u3a BellleCcTB

2.2 | AucuuMmInHb (MOy/IM) U MPAKTHKH, JI/IsI KOTOPBHIX OCBOEHHE JAHHO! JUCIMILIUHBI (MOJY/Is1) He00X0AUMO KaK
npejiIecTByIOLIee:

2.2.1|KommbroTepHOE MOZleTMpOBaHUe TeXHOI0rnuueckux nporeccos OM/

3. PE3YJIBTATBI OBYYEHUA 110 AU CIIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMU
KOMIIETEHIIUSIMNA

OIIK-2: CriocoGeH MOHMMAaTh NPHHIMILI Pa00ThI COBpeMeHHbIX HH(OPMaLMOHHBIX TeXHOIOIHI U MCII0/Ib30BaTh UX /IS
pelleHus 3a/ja4 npodecCHOHATBHOM eATeIbHOCTH, Y4aCTBOBATh B MPOEKTHPOBAHUH U Pa3padoTke TeXHUYECKUX 00HEKTOB,
CHCTeM M TeXHO/IOTHUeCKHX MPOLeCCOB C yYeTOM 9KOHOMUYEeCKHX, 9K0/I0THYeCKHUX U COLHA/IbHBIX OrPpaHUYeHUH

3HaTb:

OITK-2-33 TeopeTHyecKrie OCHOBBI TIPOLIECCOB OKUC/IUTETHEHOTO paHUPOBaHMUs

OTIIK-2-32 cTpyKTypy ¥ 0CODEHHOCTH MHTErPUPOBAHHBIX META/UTyPrUUeCKUX MPeATNPUATHI U MUHKU3aBOJIOB;

OTIK-2-31 knaccudukaiyio v moTpeduTebCKre CBOWCTBA CTaly;

Ymethb:

OIIK-2-¥Y3 aHanu3npoBarh NIperMylllecTBa U HeJOCTaTKU [IByX OCHOBHBIX CXeM IIPOM3BO/CTBA CTa/lN

OTIK-2-Y?2 BbIOWpATh THIT TIJIABUIBHOTO arperara Jyisi obecriedeHysi HeoOXOMMBIX TEXHUKO-IKOHOMIYECKUX MTOKa3aresiel MIaBKHy;

OIIK-2-¥Y1 aHanu3upoBarh NIperMylliecTBa U HeJOCTaTKU [IByX OCHOBHBIX CXeM IIPOM3BO/ICTBA CTallH;

Bnagetsn:

OITK-2-B2 olieHKOI peCcypCo-3K0J0rMueCcKUX XapaKTepUCTHK MPOH3BO/ICTBEHHBIX IIPOLIeCCOB

OTIIK-2-B1 HaBBIKaMH pellieHHs] MH)KeHepHBIX 3a/ja4 Ha Oa3e T0/Iy4eHHBIX TeOPeTUUeCKUX 3HaHUI;

4. CTPYKTYPA 1 COAEP)XAHUE

Kop HaunmenoBanue pasgenoB u TeMm /Bu/j 3auatus/ | Cemectp /| UacoB | Komneren- | J/Iuteparypa | IIpumeuanue
3aHATUA Kypc 10717 M 1.
pecypchl

Pazgen 1. dnekTpocraneniaBuibHoe
NPou3Bo/JCTBO. MUHHM MeTa/TyprudecKui
3aBOJ.




1.1

I[TpeAnOCHIIKY pa3BUTHSL TEXHOJIOTUN
CTaJIe/IMTeNHOT0 MOZYJIS, MX K/laCcCU(UKALHS.
CyIIHOCTh COBpEMEHHOMN TeXHOJIOTHUH
TIPOM3BO/ICTBA CTa/U B 3/IeKTpoIeyax.
Knaccudukanus Metannypruyeckux MUHA
3aBozj0B. O630p COBpEMEHHBIX, IPOrPECCUBHBIX U
VHHOBAL[MOHHBIX BapHaHTOB TEXHOJIOTUU U
arperaroB BbIIIIaBKY, KOBIIOBOH 06paboTKu 1
pa3/MBKU B CTasnendTeliHoM Mozy/e. KoHienius
MIOCTPOEHUS CTajie/IuTeHOro MoAys. /Jlek/

OIIK-2.1

JI1.1
JI1.2712.1
JI2.2 J12.3

J12.4




1.2

Ananu3 0cobeHHOCTel pa3BUTHSI U COBPEMEHHOTO
COCTOSIHUSI MeTaJlJTypriu pa3uyHbIX CTpaH MUpa
(Ha 6a3e nHdopmaryu caiita worldsteel.org).
CTpyKTypa ¥ TJIaHUPOBKa KoMruiekca. Boibop
OCHOBHOT'O TEXHOJIOTUUECKOT0 000py/10BaHuUsI.
[TpyHOWI B3aMMO/IeHCTBHISI OCHOBHOTO U
BCIIOMOTaTeIbHOT0 000PYAOBaHUS
CTaJeryIaBUIbHOTO Moay/si. CoCTaB v Ha3HaUeHHe
arperatoB 3/71eKTPOCTaIelIaBUIbHOTO MOAYIS,
0C0OEHHOCTH TEXHOJIOTMYECKON CXEMBI U
MIaHKUPOBKHU 060pyaoBanus /T1p/

OIIK-2.1

J1.1
JI1.2J12.2
JI2.3J12.4

1.3

1. PaboTa C KOHCIIEKTOM JIEKIUH.

2. Pabota c rpakTiuecKrMH IpUMepaMy Ha 3Tarie
TIOJTOTOBKU K 3aHSATHSIM.

3. PaboTa 110 TIOATOTOBKE TOMAITHUX 3aJaHUH
/Cp/

26

OIIK-2.1

J1.1
JI1.2J12.2
JI2.3J12.4

Paspen 2. [lyroBas cra/jienjiaBu/ibHas leub

2.1

Knaccudukarys snekrponeueit. KoHcTpykuys,
obopyaoBaHue U TexHu4YecKue rapametpsl JCII.
DneKTpUUeCKUit TOK. DJieKTpruuecKas Ayra.
DneKTpoAYHaMUUeCKYe SBJIEHNs B IyTe.
BosbTamrnepHasi xapakTepuCTHKa 3/1eKTpUYeCKon
Iyru. PerynvpoBaHye rapamMeTpoB 3/1eKTpHUeCKOU
JyTU. YTpolljeHHasl 3/IeKTpruUeckasl cxema JyroBoi
rieur. KoadduimeHT MorHoCcTH
5/1eKTPOIJIaBU/IBHOTO arperara. YC/I0BHsI TOpeHuUst
snekTprudeckot ayru B [ICII, sanekTpuueckue
notepy. TeryioBoi K.IL.A. 3/IeKTPUYeCKOU AYTH.
dakTopsl, BaUsIOLMe Ha 3()(eKTUBHOCTh HarpeBa
BaHHBI 3/1eKTpuyeckoit gyroit B JJCII.
MexaHuueckoe obopyzioBaHye, CpeiCTBa BBOJA
XUMUAYeCKOM SHepruu, KOHCTPYKLUs (pyTepoBKU
MOJUHBI, CUCTEMA BOJSHOIO OXJI&KeHHUs
5/1eMeHTOB KOHCTPYKLIUH, a30X0[, U Fa300UUCTKa.
Pabouue xapakreprctuku [ICII. TexHuueckue
XapaKTepUCTHKH U 3KCITyaTalys
rpadUTUPOBaHHBIX 1eKTPOAO0B. /Jlek/

OIIK-2.1

JI1.1
JI1.2J12.2
JI2.3J12.4

2.2

TexHUYeCKIe XapaKTePUCTUKA U 0COOeHHOCTH
koHCTpyKuuK JJCII-180 BeIKCyHCKOrO
MeTaJl/Typruueckoro 3asofa. Msyuenue
KOHCTPYKLWH U paboTsl [JCIT Ha MaTepuanax caiTa
Steeluniversity.org /IIp/

OIIK-2.1

JI1.1
JI1.2J12.2
JI2.3J12.4

2.3

1. PaboTa C KOHCIIEKTOM JIEKLIUH.

2. PaboTa ¢ rpakTUuecKMMH pUMepaMy Ha Tarie
TOJITOTOBKU K 3aHSITUSIM.

3. Pabora 110 TOAroTOBKE JOMAIIIHUX 3a[aHui
/Cp/

22

OIIK-2.1

JI1.1
JI1.2J12.2
JI2.3J12.4

Pa3zgen 3. TexHo/10rusi BoIIVIABKH
yriepoaucroro npoaykra B JICIL.




3.1

Oco0eHHOCTH COBpPeMEHHOMH CUCTEMBI
CTaJjleN1aBUIbHOM TEXHO/IOTUY BO B3aUMOCBSI3H C
(b13MKO-XMMHUYeCKUMH TTPOLleccaMy B pacriaBax
Kesie3a. XUMHUeCKHe Peakly B MeTaslle U IIaKe
TIpY BbIIJIaBKe YIVIEPOAMCTOrO TIO/TyTIPOYKTa.
Peaxriy pacTBOpeHHsI BOZOPO/A U a30Ta B
Metasine. Criocobrl yrpaBneHus (GU3UKO-
XMMHUEeCKUMH TTpoLieccamMy BelTuiaBKH. CpezicTBa 1
Croco6bl YIPaB/IeHUs TEXHOIOTHYECKUM
TIPOLleCCOM BBINJIAaBKY CTaly B yTOBOM
CTaserIaBwibHOM neur. I1IMXTOBBIE MaTepUasbl.
Cnocobbl opraHu3aryy TeXHOIOTMUeCKOro
TIpoliecca IIaB/IeHys CTalbHOTO JIOMa ¥ OKUC/IeHUS
npuMecel B )KHUAKOM MeTasule. IIpuHIMIIBLI BBIOOpa
OITUMaJIbHBIX TIapaMeTpOB HarpeBa MeTasa
3/1eKTpUYecKoi fyroil. OKUCIHTebHbIe Peaklvy B
BaHHe [ICIT. OcobeHHOCTH OKUC/IeHUs yIJiepo/ia B
coBpemenHoi [ICII. dedocdhoparms cramm.
TexHoOTYs1 BBIIJIABKU YIJIEPOAUCTOTO
TIOTYTIPOZYKTa B YTOBOM CTasIeyIaBUIbHOM MeuH.
OHepreTH4eCcKWil 1 MaTepyaibHbIN OamaHc
BBII/IaBKY YIJIEPOAUCTOrO MOMYTIPOJYKTa B
coBpemeHHou JICIT. /Jlek/

OIIK-2.1

J1.1
JI1.2J12.2
JI2.3J12.4

3.2

BeInosHeHWe pacueToB paBHOBECHOTO COCTOSIHUS C
NpuMeHeHreM NporpaMMHoro kommsekca GIBBS.
TeMmnepaTypHasi 3aBUCMOCTb PACTBOPUMOCTH
KHUCJIOpO/ia B >Kesle3e Ha Bblnycke u3 JCIL.
CpaBHHUTe/IbHAs OL}eHKa PABHOBECHOIO U
(hakTHUeCKOro coziep>kKaHusl KUC/I0po/ia U yIyiepoja
B JKejie3e. 3aBUCHMOCTb PABHOBECHOIO COZlepyKaHUs
KHCJIOPOZia U YITIEPOJa B JKeJlese OT TeMIlepaTypbl U
JlaBJ/IeHNsI.

OtreHKa paBHOBECHOTO COZlepyKaHUs KUC/IOpoZa U
KpeMHMUsI B JKeJlese.

OtleHKa paBHOBECHOTO COZiepyKaHus KUC/Iopoza v
aJIIOMUHUS B JKeJlese.

Mp/

OIIK-2.1

JI1.1
JI1.2J12.2
JI2.3J12.4

3.3

1. PaboTa C KOHCIIEKTOM JIEKLIUH.

2. Pabora ¢ mpakTHUeCKUMH TIpUMepaMHy Ha 3Tarie
TIOZITOTOBKHU K 3aHATHSIM U 1abopaTopHOi paborTe.
3. Pabora 1o MoAroToBKe AOMAIIHUX 3afaHUi
/Cp/

18

OIIK-2.1

JI1.1
JI1.2J12.2
JI2.3J12.4

Pazpgen 4. CranensiaBuibHOe NPOU3BO/JCTBO




4.1

YcTpoiicTBo 1 PUHLUI paboThl 060pyIOBaHUS
AKII. AKII: mexaHuueckoe 000pyZoBaHue,
3/IeKTPO00OPYZI0BaHHEe, KOPOTKAst CeTb,
KOHCTPYKLYSI )y TEePOBKH CTasiepasiBOYHOTO
KOBIIIa Y NIPO/IYBOYHBIX y3/I0B, CHCTeMa BOZSIHOTO
oxnaxzaeHus. Paboune xapakrepuctuku AKIIL.
CpezcTBa 1 ciocobbl yIIpaBieHHs TEXHOIOTHel
KOBILOBOH 06paboTku ctany. IIprHUuIIEI BEIOOpa
ONTHMAaJIbHBIX TIaDAMETPOB HarpeBa MeTasa
3JIEKTPHUYeCKOM AyTroi U MPOAYBKU CTal
VHepPTHBIM ra30M B CTajepa3/IMBOYHOM KOBIIIE.
Ouepretnueckuii 6ananc AKIIT. OcHoBHbIe
TeXHOJIOTMYeCKHe Orepaliiy, BBITIO/THsIeMbIe B
arperare KoBIl-Tleub. PopMUpOBaHUe L1IaKa:
OL{eHKa COCTOSIHUSI 1IJIaKOBOTO TIOKPOBA,
KOPPEeKTHPOBKa XMMHUECKOT0 COCTaBa II1J1aKa,
OCHOBHbIe NPUHLMIIEI y/ja/leHre Cepbl U3 CTaly,
B/IMSTHHE COCTaBa U KOJIMUEeCTBA 1II1aKa, IIPO/yBKH
WMHEPTHBIM ['a30M Ha CKOPOCTb PeakLiuy U INyOrHy
Jecynbdypauun. Harpes meTasa: 31eKTpruecKui
Y TIPO/IYBOYHBINA PEXKUMBI, KOHTPOJIb TEMIIePATYPhL.
[TepemernviBaHye: ycpeJjHeHe cOCTaBa U
TeMIlepaTypbl, HarpeB, Aecynbgypars,
B3auMo/ieiicTBYe C (yTepPOBKOI KOBIlIA, [TOKPOBHBIM
IIJIAKOM U TIeqHO atmMocdepoi. Packucienue
MeTasl/a Y 1Ilaka: [1youHHOoe (ocakjarolee)
packuciienyve, angdy3noHHOe pacKuc/IeHue.
PackucneHre MaprafiieM, KpeMHUEM, aTFOMAHHUEM,
KanbLieM. CoBMeCTHOe pacKuc/ieHrne KpeMHHUEeM,
MaprasrieM, amfOMUHKEM U KasbLueM. [JoBoaka
MeTaJjula [0 XUMHUYeCKOMY COCTaBy U TeMIlepaType.
KoHTpomb XuMHYecKoro coctaBa MeTasia.
BropuuHoe okucnenue. /Jlek/

OIIK-2.1

J1.1
JI1.2J12.2
JI2.3J12.4

4.2

BrInonHeHne pacyeToB paBHOBECHOTO COCTOSIHUSA C
rpuMeHeHreM NporpaMMHoOro kommiekca GIBBS.
Packucnenue 1 1ernpoBaHye 3aJjaHHON MapKy
CTa/y.

MeTozMKa OLIeHKM MHT@HCHBHOCTH BJlyBaHUs
VHEePTHOIO ra3a B CTajepa3/IMBOYHBIN KOBII /1S
BBINO/THEHUSI TEXHOJIOTUeCKUX Orepariyii.
deppocrtaBsl. Beibop deppocriiasa.

Mp/

OIIK-2.1

J1.1
JI1.2J12.2
J2.3J12.4

4.3

1. PaBoTa C KOHCIIEKTOM JIEKIIUH.

2. PaboTa c rpakTiuecKrMH IpUMepaMy Ha Tarie
TIOJTOTOBKH K 3aHSATHSIM.

3. PaboTa 1o ToAArOTOBKE TOMAITHUX 3aJaHUH
/Cp/

20

OIIK-2.1

J1.1
JI1.2J12.2
JI2.3J12.4

Paspen 5. BakyymupoBaHue craau




5.1

OcHOBHBIEe CIIOCOObI BAKYYMHUPOBAHHUS CTajd B 6 1 OIIK-2.1 J1.1
KoBle. CyIIHOCTb ¥ Ha3HaueHHe nporecca VD. JI1.2712.2
YerpoiicTo 1 nipuHLuN paboTsl VD. JI2.3J12.4
Bo3MoyxHOCTH ferasalju paCKMC/AeHHOW CTanu
TIpU TIPO/IyBKe WHEPTHBLIM r'a30M IPU aTMOChepHOM
JlaB/IeHUU U TOJ, BaKyyMOM. TexHUKa co3faHus
BakyyMa. MexaHuueckoe 000py/i0BaHue,
BaKyyMHOe 000py/j0BaHue, CUCTeMa BO/ISTHOTO
OXJIaXKJeHUsI, CUCTeMa OYMCTKU U OXJIaXKeHUs
OTXOAAIIMX Ta30B. OCOOEHHOCTH TEXHOJIOTUN
BaKyyMHPOBaHUs HepaCKUC/AeHHOU U
packucaeHHOU cTany. KoHTpo/ib KOHAULIMI cTamu
nepeZ; BakyymupoBanueM. Habop Bakyyma:
BU3ya/bHBIN KOHTPOJIb, TIOBEJeHNe 1111aKka, paboure
PE>XKUMBI IPOJyBKH MHEPTHBIM ra3oM. Bbiepkka:
TIPOJOJDKUTENTBHOCTD JIOCTIOKEHUsT TpebyeMoi
CTereHu paUHUPOBaHUS, PeXKUM MIPOJYBKH,
CKOPOCTb OX/I&XK/IeHUsI CTand. PasrepMmeTusariys
Kamephbl. Paboune xapaktepuctuku VD. /JIek/

5.2

BelrosiHeHue pacueToB paBHOBECHOI'O COCTOSIHUSA C 6 1 OIIK-2.1 J1.1
prMeHeHUeM nporpammHoro komriekca GIBBS. JI1.2712.2
MertozyKa OLIeHKU Jlerasaluy CTaau B JI2.3712.4
CTasiepas3/IMBOYHOM KOBIIIe
Mp/

5.3

1. PaboTa C KOHCIIEKTOM JIEKLIUH. 6 22 OIIK-2.1 JI1.1

2. Pabora ¢ mpakTHueCKUMH TIpUMepaMHy Ha 3Tarie JI1.2712.2
TOATOTOBKM K 3aHSITHSIM. JI12.3J12.4
3. PaboTa 1o moJroToBKe ZIOMalllHUX 3a/]JaHAI
/Cp/

Pa3gen 6. Pa3iuBKa craau

6.1

TIporecc kpucTaniv3auu HerpepbIBHOIUTOTO 6 1 OIlIK-2.1 JI1.1
cisiboBoro cimtka. OCHOBHBIE ITapaMeTphbI JI1.2J12.2
ToHKOC/160B0M MHPC. OCHOBHBIE 0COGEHHOCTH JI2.3712.4
KOHCTPYKLMU TOHKOC/Is160B0r MHPC. OCHOBHBIE
¢yHskrmonanbHele y3ne1 MHPC. TToBopoTHBIH
crenf. IIpomMe>KyTOUHbIH KOBII. 3alyTHas Tpyba.
ITogBoa MeTasnna B KPUCTaLIU3aTOP.
Kpucrannmusarop MHPC. 30Ha BTOpUYHOTO
oxnaxgeHusi. CucrteMa MSrkoro obkarusi C/IMTKa.
TexHonornveckuii nepenvs craau Ha MHJI3.
[ledeKTrl HeMPepbIBHOIUTOMN 3ar0TOBKU.

/JTek/

6.2

W3yueHne OrHeynopHbIX MaTepyasoB. 6 1 OIIK-2.1 J1.1
JleMOHCTpaLusi Ha XOJIOAHOM MOZEeN U aHau3 JI1.2J12.2
[I0Be/leHHs1 MeTasla B KpUCTa/l/In3aTope JI2.3712.4
ToHKoC/1si60Boit MHPC. PaboTa Ha Mogienu
«HenpepbiBHas pa3nuBKa cTaau» Ha
KOMITBIOTePHOM Mozienu caifta Steeluniversity.org.
/Mp/

6.3

1. PaboTa C KOHCIIEKTOM JIEKLIUH. 6 22 OIlIK-2.1 JI1.1

2. Pabora ¢ mpakTHueCKUMH TIpUMepaMHy Ha JTarie JI1.2J12.2
TIOAATOTOBKHM K 3aHSATHUSIM M 1abopaTopHO# paboTe. JI2.3712.4
3. Pabora 110 IoAroTOBKE JOMAIIIHUX 3aaHui
/Cp/

5. ®OHJ OLIEHOYHbBIX MATEPHAJIOB

5.1. Bonpock! /i1 CaMOCTOATE/IbHOM MOATOTOBKH K 3K3aMeHY (3a4éTy ¢ OLIeHKOH)

Bonpocm K 3auety (I1K-1.1, OIIK-5.1)

AR M

TexHoOrM4ecKast cxemMa U CyLJHOCTb MeTa/LTypruueckoro pon3BOACTBa.

CoBpemeHHbIe TpeOOBaHMUS K KaueCTBY CTallu.

HazoBuTe OCHOBHEBIe CTpaTeruu pasBUTHUS META/ITypPruuecKoro rnpejnpusiTUs U IpUBeJUTe IPUMephI.

M3n0)kuTe TeXHOIOTMUECKYH0 CXeMy COBpPEMEHHOTO Mpoljecca MPOM3BOACTBA CTaH.

[laliTe XxapakTepyCTHKy peakLii OKUCIeHHs YI7iepoza Py MPOM3BOACTBE CTa/! (3aMMIINTe XMMUUeCKHe PeakLiy, 110




KOTOPBIM BO3MOKHO OKHCJIEHHE YI/iepo/ia; Ha30BUTe (aKTOPHI, BAUSIOIME Ha CKOPOCTh U ITyOHHY MPOTeKaH!sl PeaKLHii)

6. [aiiTe XapakTepUCTHKY peaklyu Aedocdoparyuy pacrjiaBa Ipy IPOM3BO/CTBe CTaNH (3alUIINTe XUMHUUECKUe peakljuy, 110
KOTOPBIM BO3MOyKHa Jiedhocdopariyis; Ha3oBUTe (aKTOPBI, BAMSIOLE HAa CKOPOCTb U INIyOWHY MPOTeKaH!s peakLyi).
7. JloMeHHas neub: Ha3HaueHWe, IPUHLINI AeHCTBUS.

8. dopmupoBaHye uyryHa B JOMeHHOM I1euy: BOCCTaHOB/IEHKe 1 HayI/lepO)KUBaHUe KeJle3a.

9. CyIHOCTE CTaseNIaBUIbHOTO TIPOM3BO/ICTBA, CTIOCOOBI MPOMBIILIIEHHOTO TIPOM3BO/ICTBA CTaIH.

10. YKa)kuTe Tpe/iesibl, B KOTOPHIX 00BIYHO B HACTOSIIIEe BPeMsI U3MEHSIETCS J0JIsT MeTa/UTnueckoro jioMma B muxte JICIT. Kakue
(haKTOpHBI OKa3bIBAIOT B/IMSIHME HA PACXOZ, JI0OMa?

11. Wcrounuku Kuciopoga rnpy pousBOACTBe CTasly, llepejiaya KUC/I0poja B MeTasll.

12. PackucieHne U ieripoBaHUe CTasieil: Liey, IpUMeHsieMble MaTepHabl.

13. Krnaccudvkarms cranei.

14. Peakuiyi oKuC/IeHUs yriepoza Mpy NPOu3BOACTBe CTa/H.

15. Okuc/ieHre ¥ BOCCTAHOB/IEHHE KDeMHHUS B CTa/lelyIaBUILHOM arperare.

16. Ynanenue docdopa rnpy NpoU3BOACTBe CTaIM, (HaKTOpPbL, BAMSIOLME HAa OCTaTOUHOe cofiep>kaHue docdopa.
17. YnaneHue cepsl IIpU MTPOU3BO/CTBE CTasy, (JaKTOPhI, BAUSIOIIYE HAa OCTaTOYHOE COZlepKaHue Cephl.

18. [aliTe XapakTeprCTHUKY peakLiH Zecynb(dypaliy paciiaBa Mpyu MPOX3BOACTBe CTasH (3alUIINTe XUMUYeCKre peakLyH, 110
KOTOPBIM BO3MO)KHA JieCy/Ib(ypariyisi; Ha30BUTe (HaKTOPBI, BJAUSIOLIE HAa CKOPOCTb U INIyOHHY MPOTeKaHKUs peakLyii).
19. [IuxTa cTaseniaBuIbHOIO IPOU3BOACTBA.

20. ITozroToBKa KOMIIOHEHTOB ILIMXTHI K I17IaBKe: CII0COOBI ITOATOTOBKY CTaNIbHOTO JIOMA.

21. IMToAroToBKa KOMIIOHEHTOB ILIKXTHI K I/IaBKe: BHeJJOMeHHast ieCy/b(yparnys 4yryHa.

22. IToaroToBKa KOMIOHEHTOB LIMXTHI K I171aBKe: TPOM3BOJCTBO U3BECTH.

23. [JCII: Ha3HaueHHe, OCHOBHBbIE [T0Ka3aTe/x M/IaBKU.

24, Oo6ee ycrpoticto JCIT.

25. YcrpoiicTBo Kuc/iopogHbix nHxekropos [ICIT.

26. TexHoMOrMYe CKUI LIK/T KOHBEPTEPHOH T/IaBKH.

27. Vi3MeHeHre XMMU4eCKOIO COCTaBa MeTaslla U 1/laKa 110 X0y MPOJyBKU B KOHBepTepe.

28. Ob6wast xapakreprictuka [ICIT.

29. [laliTe KpaTKyt0 XapaKTepUCTHKY TIyOMHHOTO (0Ca’KZaroIero) pacKUCIeHHs CTanu

30. [JaiiTe XapakTepHUCTUKY MaTepHa/bHBIX [10TePb MTPU MPOJYBKe CTa/Il KUCIOPOAOM.

31. OnuimTe CTPYKTYpy TeryioBoro 6ananca JCTI.

32. ey 1 MeTO/IbI KOBIIIOBOM 00pabOTKU CTasTH.

33. [TprMeHeHVe HeHTpaJIbHBIX Ta30B [jisi 00pabOTKY >KUIKOM CTalu B KOBLIe.

34. Crioco6bl pacKUC/IeHUs CTaau. VIX IpeuMyI1ecTBa U HeJlOCTaTKH.

35. ITocTpoeHue coBpeMeHHOM TeXHOIOTMUEeCKOM LIeTIOUKH.

36. Peaxijuu okuc/ieHNs yriepoga rnpy NpOU3BOACTBe CTa/IH.

37. Oxuc/eHre KpeMHUs B CTajlell/laBUJIbHOM arperare.

38. Oxkuc/ieHre Maprasiia Ipy NpoXU3BO/CTBe CTalu.

39. Ynanenue docdopa rnpy NporU3BOACTBe CTaIM, (GaKTOpbL, BAMSIOLME HAa OCTaTOUHOe cofiep>kaHue docdopa.
40. YnaneHue cepsl IIpU MTPOU3BO/CTBE CTay, (JaKTOPhI, BAUSIOIIYE HAa OCTaTOYHOE COZlepKaHue Cephl.

41. [MuxTa cTanennaBUIbHOIO IPOU3BOACTBA.

42. ITozroToBKa KOMITOHEHTOB LIMXTHI K II/IaBKe: CII0COOBI ITOATOTOBKY CTaNIbHOTO JIOMA.

43. TexHonornyeckuid UK miaBku cramu B JCIT.

44, [TepeunciivTe OCHOBHBIE TeXHOMOTUuUeckue Bosaeicteus B JCIT.

45. OrneKTpoCTaeryiaBUIbHOe TIPOM3BOACTBO: Ha3HayeHHe, OCHOBHbIE 1T0Ka3aTe/y BBITIaBKY CTa/IM B 37IeKTPOIIeYH.
46. [IyroBble cTaseriaBUIbHbIE MeUn — 0bIee YCTPOICTBO.

47. Llesn 1 MeTO/bI BHEArperatHoi 06paboTKu cTau.

48. [TepeuncivTe OCHOBHBIE TeXHOMOTUUeCKUe Bo3aeiicTBus B AKII.

49. Pexxum nepemenviBanus cranu B AKIL.

50. Bnusinue 06paboTKH Ha KayeCTBO TOTOBOTO MeTaJlia.

51. BakyyMupoBaHUe >KUIKOW CTalu B KOBIIIE: CITOCOOBL

52. BakyymupoBaHue XUZKOH CTa/M B KOBILe: IpEMeHsieMoe 060pyoBaHue.

53. BakyyMmupoBaHye >XUKOM CTalu B KOBILIe: BAUSIHUE BaKyyMHPOBaHUS Ha KaueCTBO FOTOBOIO MeTasla.

54. [epeuriciyTe OCHOBHBIE TEXHOMOTHYECKUe BO3/IeHCTBYSI B KAMEPHOM BaKyyMarope.

55. KomrisiekcHast 06paboTKa KU/KOM CTa/u B KOBIIIE,

56. Pa3nBKa cTanu: Ha3HaueHue, CrocoObl pasiuBKY, 000py0BaHUe /s Pa3/IMBKU (KOBILH, U3/I0KHULIBL).

57. HernpeprsiBHas pas/uBKa CTaau: HasHaYeHue, IIperMylliecTBa, OCHOBHBIE [10Ka3are/y Ipoliecca.

58. Oobgee ycrpoticteo MHJT3.
59. Knaccudukarms MHJI3.
60. KoHcTaHTa paBHOBeCHsI XUMUUECKOUM peakLiu.

5.2. IlepeueHb padoT, BHINOTHAEMBIX [0 AUCHUILUTHHe (Mopy/i0, npakTuke, HUP) - 3cce, pedeparhbl, NpakTHYECKHE U

pacyeTHo-rpadyyeckue padoTbl, KVDCOBLIE DA0OTHI, IDOEKTHI U 1D,

Temaruka gomaminux 3aganui(I1K-1.1, OTIK-5.1):

JomariHee 3asanue Ne 1. XuMHUuyeckuil cocTaB, MexaHWUecKHe CBOWCTBA M IIPUMeHeHue cTany (Mapka ctanu). O1LieHNUTh BIUsTHYe
XUMHUUYECKOTO COCTaBa Ha CBOMCTBA CTaJlH.

Howmaritee 3aganue Ne 2. [Tist mapku ctanu (I3 Nel) pa3spaboTaTh TeXHOIOTUIO BBITIABKH, KOBIIOBOH 00pab0OTKM U Pa3/IMBKH.




5.3. OnleHOUYHBbIe MaTepHaJIbl, HCIO0/Ib3yeMble AJIsl 9K3aMeHa (onucaHue OU/IeToB, TECTOB H T.IL.)

ITo Kypcy npefyCMOTpEH 3aueT C OLIeHKOM.

5.4. MeToayKa O1[eHKH 0CBOeHUs JUCHHILIUHBI (Mopy/is, npakTuku. HUP)

[TpoMeXXyToUHast aTTecTarys 1o JUCLUIUIAHE MpeAyCcMOTpeHa B opMe 3aueTta C OLIEHKOH.
5151 mony4yeHus 3aueta He0OXOAMMO BBITIOSTHEHUE CIIeAYIOIUX YC/IOBUI:

1. PerynsipHoe miocelljeHre JeKLIMOHHBIX U NIPAKTHYeCKUX 3aHITHH

2. BrIriosiHeHe U 3aljUTa BCeX MpeJyCMOTPEHHBIX T10 TUCLUIUIMHE JOMALTHAX 3afaHuH
[pu cpaue fOMaITHUX 3a[jaHU TIpelyCMOTpeHa CUCTeMa OLieHUBaHUs.

[ITkasia OLleHMBaHKWs 3HAHUI 00YJarOIMXCS Ha 9K3aMeHe:
OLleHKa «OTIMYHO» - 00yYaroIIMiACs TTOKa3biBaeT IIyOOKHe, NCUepIThIBaKOLIMe 3HAHUS B 00beMe TIPOH/IeHHOM NPOrpaMMbl, YBEPEHHO
JIeMCTBYeT 110 TIPUMEHEHHIO TI0/TyYeHHbIX 3HAaHWM Ha MPaKTHKe, TPaMOTHO U JIOTUUeCKH CTPOMHO M3/1araeT MaTepuas Ipy OTBeTe,
yMeeT (OpMY/IMPOBAaTh BBIBOZBI M3 U3/I0)KEHHOTO TEOPETUUeCKOTO MaTeprara, 3HaeT JONOHUTeIbHO PeKOMeH/[0BaHHYHO

JIUTEepaTypy.

OLleHKa «XOpOIII0» - 00yUYarOL[UICS MOKa3bIBAeT TBEP/bIE U 0CTATOUHO I0/IHbIE 3HAHUS B 00beMe TPOiIeHHOM IIPOrpaMMbl,

JIOTTyCKaeT He3HauMTe/IbHble OLIMOKY MPY OCBELeHUH 3a/JaHHbIX BOMIPOCOB, TIPAaBUILHO JeHCTBYeT M0 IPUMEHEHHUI0 3HaHUH Ha
MPaKTHUKe, YeTKO U3/laraeT MaTepuart.
OLeHKa «yZ0B/IETBOPUTEIBLHO» - 00YYalOIIUICs TIOKa3bIBAET 3HAHKSI B 00BeMe MpOIeHHOW MMPOTrPaMMBbl, OTBETHI U3/1araeT XOTs U C
orbKaMu, HO YBEPEHHO MCTPAB/ISIEMBbIMU TOCJIE IOTIOHUTETBHBIX U HABOZSIIMX BOTMPOCOB, MPABU/ILHO JIEHCTBYET M0 MPUMEHEHUIO

3HAHMI Ha TIPAKTUKE;

OLieHKa «HEeYA0B/IeTBOPUTE/NIHHO» - 00yUalOIIMiiCs JOoIycKaeT rpyOble OIMOKY B OTBeTe, He IOHUMaeT CyL{HOCTH K3/1araeMoro
BOIPOCA, He yMeeT NIPUMEeHSTh 3HaHUS Ha NIPaKTHKe, [aeT HelloHbIe OTBEThI Ha JJOMO/IHUTe/IbHbIe ¥ HABOZSIIIAEe BOMPOCHL.
3aueTHas OlleHKa BbICTAB/ISIeTCS KaK cpejHeapr(MeTHUecKast HA OCHOBe OL}eHOK KOHTPOJIbHBIX MepONpUsITHIl ceMecTpa

Pe3y/bTaT 0CBOEHHS KOMITETeHLMH (YacTeil KOMITeTeHLUH) YCTaHABIUBAETCS CIe/lyIOIUM 00pa3oM:
Onenka 3AUTEHO «OtmuuHo» - KomrieTeHIust  chopMHUpOBaHa.

Onenka 3AUTEHO «Xoporiio» - KomrieTeHiusi copMupoBaHa.
Ouenka 3AUTEHO «YnoenetrBopuresnsHO» - KomrieTeHst  copMupoBaHa.
Ouenka HE3AUTEHO «HeynoeneTBopurenbHO» - KommneTeHIMst He cpopMUpoBaHa.

6. YHEBHO-METOINYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHME

6.1. PekomeHnayemas iuTeparypa

6.1.1. OcHoBHas uTEparypa

ABTOpBI, COCTaBUTENN

3aryaBue

Bubnmoreka

N3parenscTBO, TO]

JI1.1 |BockobOMHUKOB
B.I Kyznpun B.A.

OO61wast MeTa/uTyprus: yueOHUK

ONeKTPOHHbBIN KaTaior

MockBa Metamnyprusi, 1985

JI1.2 |Enanckwuii [.T.,
JInnueBckuii b.B,
Kanbmenes A.A.
Enanckuit ..,
JInrueBckuii B.B,
KanbmeneB A.A.

OCHOBBI TPOM3BO/ICTBA U
00paboTKH MeTaJIIOB: yueOHUK

DJIeKTPOHHBIN KaTasaor

Mocksa MI'BMMH, 2005

6.1.2. lonoHUTeE/IbHAA IUTEpaTypa

ABTOpBI, COCTaBUTENN

3aryaBue

Bubuoreka

W3parenscTBO, TOA

JI2.1 |FOcdun FO.C.,ITamkoB
H.®. FOcduH 10.C,,
[Tamkos H.®.

MeTasnyprusi xenesa: yueOHUK

DNeKTPOHHbBIN KaTasior

Mocksa UKI]"AkagemMkHura",
2007

JI12.2 |Kyzpun B.A.
B.A Kyzapun,B.A.
Iummmupos

TexHo/I0rnuecKue nNpoLecchl
TIPOW3BO/CTBA CTa/N: yueOHUK

DNeKTPOHHBIH KaTanior

PocroB H/[Tl ®enukc, 2017

JI2.3 |Enanckuii I'H.
Enanckuii, [I.T.

CTpoeHUe 1 CBOMCTBA
MeTa/l/TnyeCKUX pacIlaBoB:

DNeKTPOHHbBIN KaTasior

Mocksa FOPAUT, 2020

Enanckuii yuebHoe nmocobue
JI12.4 |Kynpun B.A., TexHo/10r1s1 NIPOU3BO/CTBA DNeKTPOHHBIH KaTanior Mocksa Usg. AnbsiHe, 2017
[vmmmupoe B.A. cramu: yuebHOe ocobue
Kyznpun B.A.,
IMvmmmupos B.A.

6.3 IlepeueHs NPOrpPaMMHOI0 00eceyeHust




1.1 |MS Office

1.2 |LMS Canvas

I1.3 |Microsoft PowerPoint

I1.4 |Microsoft Excel

I1.5 |Microsoft Word

1.6 |MS Teams

6.4. IlepeueHs MHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM M NpodeccoHaIbHBIX 0a3 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE

Ayn. Ha3nauenue OcHaiueHve

32 Mertantypruueckue TeXHOJIOTUA KOMIIBIOTEp, IIDOEKTOp, SKpaH, WHTepakThBHasg [o0CKa
KOMIIJIEKT TeMaTUYeCKUX IIDe3eHTallli, I0CTVII K NMHTeDHeTV

4 Mertannypruveckrie TeXHOIOTHH KOMIIBIOTEp, TIPOEKTOp, SKpaH, WHTepakTUBHas JlO0CKa
KOMIIJIEKT TeMaTUueCKUX Npe3eHTallui, I0CTVI K NHTeDHeTV

4 MeTtannypruveckrie TeXHOIOTHH KOMIIBIOTEp, TIPOEKTOp, S5KpaH, WHTepakTUBHas JlO0CKa
KOMIIJIEKT TeMaTUueCKUX Npe3eHTalllui, I0CTVI K UHTeDHeTV

6 Mertasutypruueckye TeXHOJOTUU KoMmnbroTepsl, OCTYII K MHTEDHETY

4 Mertasutypruueckue TeXHOJOTUU KOMITBIOTEp, MPOEKTOp, 5KpaH, HWHTepaKTHMBHas [OCKa
KOMIJIEKT TeMaTHyeCKUX NDe3eHTalui, I0CTVII K NHTeDHeTV

8. METOINYECKUE YKA3AHUISA /I OBYUYAIOIIIUXCSA

JucuunimHa OTHOCHTCS K TOUHBIM HayKaM U TpeDyeT 3HauMTeIbHOro 00beMa CaMOCTOsATeIbHOM paboTel. Bech Kypc paszeneH Ha
CaMOoCTOsATe/IbHbIe B3aUMOCBSI3aHHbIE YaCTH, T.e. UMeeT MOAY/IbHOe IIOCTpoeHe. Pa3BuTHe caMOCTOSATETbHOCTH CTYIeHTOB
JOCTUTaeTCs MHAUBU/YalTu3aLiel JoMallHuX 3afanuid OTenbHble yueOHbIe BOITPOCHI BEIHOCATCS Ha CAMOCTOSITENTEHYTO
NpopaboTKy ¥ KOHTPOIUPYIOTCS TOCPEICTBOM TeKyIled aTTecTauyu. IIpy 3TOM OpraHu3yIOTCs TPYIINOBbIe U MHAUBUYa/IbHBIE
KOHCY/IbTaL[UH.

Ha mpakTrueckux 3aHsITHSX ¥ ITPY BBITIO/THEHUH JIOMAIlIHUX 3aHSATHI 0CBaMBaIOTCs KIacCUYeCKre MeTO/pbl pellieHus 3aja4. B Hauase
Ka’)K7IOTO MPaKTUUEeCKOTO 3aHSATHSl peKOMeH/[yeTCs TPOBOAUTDL 10-15 MUHYTHBINM TeCTOBBIM KOHTPOJB 151 OLIEHKU YPOBHS YCBOEHHS
MarepHasa KaKIbIM CTYZEeHTOM.

KayecTBeHHOE OCBOEHME JUCLIUTIIMHBI BO3MOKHO TOJIBKO TIPU CHCTEMaTHUeCKOH CaMOCTOSITe/TbHON paboTe, UTO MO ep>KUBaeTCst
CUCTEMOM TeKyllel U pyDe>KHOM aTTecTaluu




